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REPAIRS TO WAR- 
DAMAGED BRIDGES IN 
HOLLAND. 


Ir has been stated that, in proportion to the size 
of the country, the road and railway communications 
of Holland were probably more severely damaged 





during the war than those of any other country. 
Comparisons of this kind are necessarily of a 
general nature and cannot be expressed in exact 
terms, but in view of the fact that a large part of 


assistance rendered by Great Britain in supplying 
material. 

The main estuary of the Rhine is formed by the 
Hollandsch Diep, over which passes the main rail- 
way connection from Amsterdam and Rotterdam 
to Antwerp, Brussels and Paris. The Hollandsch 
Diep has a length of some 30 miles from a point 
in the neighbourhood of Dordrecht to the sea and 
has a width of about one mile at its landward 
end. The inconvenience of the break in direct 
communication between the most important part 





The railway bridge, a single-track structure, con- 
sists of 15 spans of 100 m. each. The road bridge, 
which is wide enough to accommodate four lanes 
of traffic, is also made up of 100-m. spans, but in 
this case there are only ten spans, the remainder of 
the crossing being carried on earth embankments. 
There are no lifting or opening spans in either 
bridge, the piers being high enough above water 
level to permit the passage of ocean-going ships 
of moderate tonnage. Both bridges lie near the 
village of Moerdijk, which is situated on the south 








the country is situated on the delta of the Rhine, 
it is cut up by rivers and waterways to an extent 
which is not common elsewhere. As a consequence, 
bridges are numerous and many are structures of 
considerable magnitude. The larger bridges are 
necessarily situated on main routes and as the 
German army, during its retreat in 1945, either 
completely wrecked or severely damaged many 
of them, the whole communication system of the 
country lay partly in ruin when the country had 
been cleared of the enemy. Temporary repairs and 
rehabilitation measures were, however, put in hand 
at once and pressed forward with vigour. The 
brief accounts which follow of the repairs carried 
out on some of the more important bridges will 
be of particular interest in this country owing to 


Fic. 1. MorrpiyK Roap BRIDGE AFTER REPAIR. 
of the country and the town of Breda to the south 
was evidently realised very many years ago and it is 
stated that Rennie was consulted by the Dutch 
Government in the year 1842 about the possibility 
of building a bridge across the Diep. He is stated 
to have reported unfavourably, basing his opinion 
on the danger to piers, founded on the silty bottom, 
from ice-floes coming down the river. Nothing was 
done at that time, but the matter was revived in 
1860, and despite considerable local opposition, 
apparently mainly of a sentimental nature, work was 
started on a railway bridge in the beginning of 
1866. It was opened to public traffic on January 1, 
1872. There is also a road bridge in the neighbour- 
hood of the railway bridge. It is a modern structure 
completed only a few years before the recent war. 








bank of the Hollandsch Diep, and are known as 
the Moerdijk bridges. During the Allied advance 
in 1945, many of the spans, and some of the piers, 
of these bridges were either completely wrecked or 
severely damaged by the retreating German army, 
severing the main road and rail links between 
Antwerp and Rotterdam and north and south 
Holland. Both have since been repaired and are 
now open to traffic ; but much of the rehabilitation 
work is of a relatively temporary nature. This was 
necessitated both by the urgent need to restore 
communications as early as possible and by present 
manufacturing and supply difficulties, which impose 
considerable delay on any structural work of 
magnitude. 

The repairs to the Moerdijk road bridge consti- 
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BRIDGE REPAIR WORK IN HOLLAND. 















































tuted a simpler problem than those to the railway 
bridge, and the work on the former was com- 
pleted first. As already mentioned, the bridge 
consisted of ten 100-m. spans; the first three of 
these at one end had been destroyed. The situa- 
tion was dealt with by bridging the second gap 
with a 100-m. span salved from the nearby damaged 
railway bridge; it was floated into position on 
barges. Gaps 1 and 3 were then closed by four 
160-ft. (49-m.) Callender-Hamilton “‘ B ”-type spans. 
The two spans bridging a 100-m. gap were carried 
at their outer ends by temporary piers, or columns, 
also built from Callender-Hamilton units. Both 
the spans and the columns were made by Messrs. 
Painter Brothers, Limited, Hereford, and consti- 
tuted part of the material supplied to the Ministry 
of War Transport for the replacement of some of the 
bomb-damaged bridges in England. The surplus 
of this material was purchased by the Governments 
of France and Holland. 

A general view of the repaired Moerdijk road 
bridge is given in Fig. 1, on page 1. The two end 
160-ft. Callender-Hamilton spans, replacing the 








GENERAL View oF MorERDIJK RaiLway BRIDGE. 
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original 100-m. span, are in the foreground. As 
will be seen, the intermediate support, made from 
Callender-Hamilton units, is carried by a cross-beam 
resting on piled foundations. The retrieved railway- 
bridge span, closing the second gap, can be seen 
beyond the Callender-Hamilton span, and beyond 
that the second Callender-Hamilton span with the 
undamaged portion of the original bridge in the 
background. A nearer view of the third-gap Cal- 
lender-Hamilton spans during erection is given in 
Fig. 5, opposite. The units were transported to 
position on barges and lifted by a floating crane. 
The intermediate support for the third gap is illus- 
trated in Fig. 2, opposite. As will be seen, in 
this case the supporting columns are ¢éarried directly 
on a piled foundation. A view of the deck of one 
of the Callender-Hamilton spans is reproduced in 
Fig. 3, opposite. 

An incidental matter of interest is that the whole 
of the steelwork, including the bolts, of the bridge- 
repair material, is galvanised. This practice was 
introduced for bridge work by Messrs. Callender in 
conjunction with Painter Brothers, and the material 
used in the Moerdijk bridge, although seven or eight 
years old, was found to be in excellent condition. It 
may be relied on to give long service in position 
over the salty waters of the Diep. The retrieved 
railway span and the Callender-Hamilton units are 
all single track, and it is intended ultimately to 
replace them by new and wider spans, but, in view 
of present conditions, it seems probable that the 
temporary work will have to serve for a long period. 

The damage to the railway bridge was more exten- 
sive, eight of the original fifteen spans being either 
destroyed or put out of action. Material of various 
kinds was used in the rehabilitation, as will be 
obvious from the general views given in Figs. 4 and 
6, on this and the opposite pages. The destroyed 
spans were at the north end of the bridge, shown 
on the left in Fig. 4, and the reconstructed struc- 
ture, starting from that end, now consists of a 
100-ft. span E.S.T.B. unit; a Callender-Hamilton 
186-ft. span ; a 150-ft. span which originally formed 
part of the temporary bridge over the Thames, 
which was in service during the rebuilding of Water- 
loo Bridge; one of the original 100-m. spans of 
the railway bridge which had not been too damaged 
for repair; two 165-f%. Callender-Hamilton spans ; 
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MoERDIJK Rattv.« BRIDGE FROM NORTHERN 


and seven of the original spans. The total length of 
the reconstructed spans is not sufficieut to make 
up for the full length of the original bridge. This 
was made up for by tipping an earth bank at the 
shore end in the same manner as had originally been 
done with the road bridge which had only ten 
100-ft. spans, as against 15 of the railway bridge, 
for a crossing of about the same length. 

The E.S.T.B. span is a unit of the military 
design due to Colonel W. T. Everall, and known as 
the Everall Standard Through Bridge. The three 
Callender-Hamilton spans were constructed by 
Messrs. Dorman, Long and Company, Limited, at 
their Nine Elms Works, and the Waterloo Bridge 
span was originally built by Sir William Arrol and 
Company, Limited, but had to be modified to suit its 
new position. The Callender-Hamilton design, due 
to Mr. A. M. Hamilton, has been described in 
ENGINEERING on various occasions in the past. The 
erection of this miscellaneous collection of spans was 
carried out by Messrs. Penn and Bauduin under the 
direction of the Chief Bridge Engineer of the Royal 
Netherlands Railways. It will be seen from Fig. 4 
that an additional concrete pier has been built mid- 
way between the original piers to carry the two 
165-ft. Callender-Hamilton spans. A similar new pier 
has been necessary on the Waterloo and 186-ft. 
Callender-Hamilton spans. In this case, however, 
it is out of centre in the gap between the original 
piers in order to suit the length of the Waterloo span. 
This new pier is clearly shown in Fig. 6, which is a 
nearer view of the reconstructed end of the bridge 
with part of the E.S.T.B. span showing on the left. 
The flags to be seen in this illustration were put up 
on the occasion of the formal opening of the restored 
bridge by Prince Bernhard of the Netherlands on 
August 4, 1946. , 

About eight miles north of Moerdijk, the same 
main-line railway from Rotterdam to Antwerp 
crosses the River Maas in the neighbourhood of 
Dordrecht. This bridge is considerably shorter 
than that at Moerdijk, but is an equally impor- 
tant link in the north-south railway communication. 
Two of its spans were destroyed and were replaced 
by material supplied from this country. For one 
of the gaps, the longest of the spans of the temporary 
Waterloo Bridge was used. This is the span with 
the curved upper chord which was a familiar sight 
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to Londoners for many years. It can be seen in its 
new position over the River Maas on the left of 
Fig. 7, on page 12. In adapting this span it had 
to be slightly lengthened to approximately 280 ft. 
and many of the original bolted connections were 
riveted. Modifications were also necessary in the 
flooring to adapt the original road surface for rail 
traffic. Similar work was also naturally required 
on the Waterloo span at Moerdijk. 

The second gap in the Dordrecht Bridge was closed 
with a Callender-Hamilton span of the treble-truss 
type, 286 ft. long, which is shown being placed in posi- 
tion in the foreground of Fig. 7. It was constructed 
by Messrs. Horseley Bridge and Thomas Piggott, 
Limited, Tipton, and was erected by Messrs. Kloos, 
Kinderdyk. The span, which weighs 480 tons, 
was assembled on the quay and lifted, complete 
with the sleepers and trackwork, by three floating 
cranes, which transported it to site. It is shown 
during its journey down the river in Fig. 8, on the 
same page. The work of transporting and seating 
the span took just under two hours. Assembly 
was also carried out with remarkable speed, each 
of the eight workmen employed bolting-up and 
completing a ton of the component members in 
54 hours. As mentioned earlier, the original 
Moerdijk railway bridge is a single-track structure 
and this also applies to the Dordrecht bridge. 
The replaced spans in all cases are also single-track, 
but plans are under consideration for rebuilding, 
or for the provision of new bridges, in order to give 
double-track communication throughout this main 
line, which is stated to be one of the busiest in 
Europe. It carries some 120 goods and passenger 
trains a day; these are mixed steam and electric 
trains and it is hoped in due course greatly to 
increase the speed of the latter. The present 
traffic is considerably restricted by the fact that 
much of the best of the Dutch rolling stock, which 
was seized by the Germans, has not yet been 
returned. 

During the main Allied advance into Germany 
in 1945, many bridges were repaired with Bailey, 
E.S.T.B., and other military spans. A great 
part of this emergency reconstruction material is 
still in use, although there have been some replace- 
ments. One of the striking structures is the 700-ft. 
double-track temporary Bailey bridge at Arnhem. 











A series of of sedlwag ‘align working from west to 
east were re in succession at Ravenstein 
over the Maas, Nijmegen over the Waal, Oosterbeek 
over the Rhine, and Deventer over the Yssel. 
Each, in turn, brought the Allies’ line of communi- 
cations nearer Germany and all were brought into 
emergency use between January and October, 1945. 
In most cases, the bridges were of British construc- 
tion, but close Dutch co-operation was furnished 
both in foundation and structural repairs. More 
permanent reconstruction was carried out by the 
staff of the Netherlands Government Railways, 
who followed up and supplemented the Army work 
which had, necessarily, been carried out under 
many initial difficulties and with speed as a para- 
mount consideration. 

The Ravenstein bridge is illustrated in Fig. 9, on 
page 12. It was first repaired by the 2lst Army 
Group with E.S.T.B. units carried on wood-pile 
piers. The original crippled spans are now being 
raised and permanent reconstruction carried out. 
The Nijmegen bridge was repaired by the Army 
with E.S.T.B. spans. The Oosterbeek bridge is 
shown in Fig. 10, on page 12. It has been repaired 
with two further spans from the old Waterloo 
temporary bridge. The piers for the Deventer 
bridge were constructed by the Dutch, the 2lst 
Army Group erécting the temporary spans Farther 
north, at Zwolle, there is an important crossing of 
the River Yssel. It was originally planned that 
the bridge at this point should be repaired by long- 
span Callender-Hamilton units, but as there were 
no further actually fabricated stocks available in 
England, although there were some in India, a 
crossing was eventually provided by repairs to the 
damaged spans. Further single-track Callender- 
Hamilton railway bridges will shortly be completed 
at Mook on thé Maas, at Westervoort on the Yssel, 
and at Zaltbommel on the Waal. The former is 
240 ft. long, and the latter two are each 186 ft. long. 
As part of the road programme, several Callender- 
Hamilton ex-Ministry of War Transport bridges are 
being erected in the eastern part of the country. 
These are all of the permanent, or semi-permanent, 
class, the decks being respectively of reinforced 
concrete or timber. 

All the Callender-Hamilton railway spans supplied 
to Holland are, like the Indian-made bridges of the 
same type, constructed of high-tensile steel of 
37 tons to 43 tons per square inch breaking stress 
(B.S. 968). The bolts are of the same material. 
Parts made by any firm are completely inter- 
changeable with those made by any other, as the 
tolerances for bolt diameters, holes and parts are not 
unduly difficult to work to by jig methods. A 
particularly useful point, the value of which was 
demonstrated in Holland where existing abutments 
and piers had to be used, is the patented feature 
which enables a bridge to fit exactly any gap, 
without either excessive or insufficient length. 
feature of the design is secured without Cais 
the regular appearance of the structure, no matter 
what the span, and still making use of standard 

. Length adjustment can be made within a 
few inches. Camber in terms of the length and 
depth ratio is provided, so that the spans are 
practically level under full load. The truss depth 
is not less, and is usually appreciably greater, than 
one-tenth of the span, the exact figure depending 
on the type of bridge and the number of tiers of 
unit depth employed. 

Naturally, a great many more bridges or bridge 
spans and their piers and abutments than those 
mentioned above have been restored by Dutch 
engineers. Many more are nearing the state at 
which they can be opened to traffic. The bridges 
restored by the Dutch are, in general, of the shorter 
type. The general procedure has been to span the 
longest gaps with emergency half-spans, or lengths 
even shorter, carried on intermediate temporary pile 
foundations. The main span, if not too badly 
damaged, is repaired and then replaced in position, 
the emergency short spans being removed and used 
for a similar repair on some other bridge. The 
“shuttle” procedure has enabled successive roads 
or railways to be restored to a usable state with 
the minimum use of bridging material. In some 
cases, trusses have been lifted from the mud of 
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cut out eke oxy-acetylene cutters. Salved portions 
have then been trimmed or machined and joined 
together by arc welding, giving useful composite 
trusses. In one case, a bent and overstrained truss 
which was cut, straightened and re-used, occasioned 
so much doubt regarding its safety under heavy test 
that locomotives, providing the load, were hauled 
over by wire ropes in order to eliminate danger to 
the crews in case of failure of the bridge. 


This repair and emergency work is 
to a long-term plan which it is hoped will bring 
the bridge-work of Holland to as high a level of 
artistic and excellence as exists in the 
world. Owing to the flatness of the land, practice 
in the past has favoured arch bridges which provide 
breaks in the level landscape. As there are no rock 
foundations, tied arches have usually been em- 
ployed, and structures of this type in various forms 
are a striking feature of the country. This practice 
is to be followed in the future and where crossings 
have to be planned anew, or new ones are required, 
single or repeated arches are generally to be 
employed. These, it is proposed, shall be con- 
structed both in steel and reinforced concrete. 
Owing to the steel shortage in Europe, progress can 
only be slow for some years and, unfortunately, 
Dutch requirements are not limited to the bridge 
programme. It is necessary to replace hundreds 
of kilometres of main and marshalling-yard railway 
track which was taken away by the Germans. 
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Design and Construction of Concrete Roads. By R. A. B. 
Smrra, M.C., A.M.Inst.C.E., and T. R. GRIGSON, 
O.B.E., M.Inst.C.E. Secorrd edition. Concrete Publi- 
cations, Limited, 14, Dartmouth-street, London, S.W.1. 
[Price 8s. 6d. net.) 

Srnce the appearance, in 1934, of the first edition of 

this deservedly popular text-book, the theory and 

practice of road construction, in common with other 
branches of engineering, have made considerable 
progress; in particular, the rapid development 
in the use of machinery and experience gained during 
the war years with American specialised plant have 
more or less revolutionised the technique of concrete- 
slab construction. Undoubtedly, the publication 
of this new edition is a timely and welcome addition 
to literature on the subject. The book, which has 

been almost completely rewritten, is essentially a 

practical treatise. It opens with a chapter on the 

siting and planning of new roads, in which the main 
principles are briefly described and the latest Minis- 
try of Transport recommendations enumerated. 

A later chapter deals with junctions, curves and 

super-elevations in a similar manner, and includes a 

number of excellent diagrams and tables. 

The excavation and preparation of the foundation, 
This | the design of road slabs, reinforcement, joints and 
formwork are all dealt with in detail in separate 
chapters and the first-mentioned subject is copiously 
illustrated by photographs of various modern types 
of machines. In general, the treatment is sound, 
and the recommendations—for example, those for 
different classes of slabs, types and spacing of 
joints, etc.—have been chosen as representative 
of good present-day practice in this country. 
Notes on the latest theories and trends are also 
included. The section on joints is as clear and 
comprehensive an exposition of the subject as we 
have seen in any text-book. The observations on 
drainage of a clay subsoil are open to some criticism, 
however, for the possible effect of cross drains on 
the supporting power of the road bed is not made 
clear ; also, while a minimum gradient of 1 in 400 
may be satisfactory from an engineering point of 
view, the possible accumulation of water at the 
kerbs, and consequent splashing of pedestrians by 
passing vehicles, should not be overlooked. 

The middle portion of the book is devoted to con- 

structional practice, useful information being given 

on concrete materials and proportions, mixing, 
placing and finishing concrete, coloured roads and 
labour outputs. The illustrations in these sections, 
and, indeed, throughout the whole of the work, 
deserve special mention for their clarity and for 
the obvious care with which they have been selected. 








river beds and the least damaged sections have been 
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and repair, concrete ohana: concrete foundations, 
and cement-grouted roads. The technique of 
cement grouting as applied to road and slab con- 
struction has been attracting increasing interest 
in recent years and the fact that a full chapter has 
been devoted to it is indicative of the up-to-date 
character of this concise and informative volume. 





Marconi, 1939-1945: 4 War Record. By GEORGE 
Gopwin. Chatto and Windus, 40-42, William IV- 
street, London, W.C.2. [Price 10s. 6d. net.) 

OF all the highly confidential production undertaken 

by British industry during the recent war, none 

was of greater importance or more vitally secret 
than the radio-communication equipment, using 
this general term to include radar as well as the 
more familiar fixed and portable wireless trans- 

itting and receiving apparatus. The fact that this 

branch of electrical manufacture had to be expanded 
beyond all peace-time imagining greatly complicated 
the problems of maintaining security as well as 
those of production, but these tasks were accom- 
plished with marked success, as the eventual outcome 
testified. In this field, the Marconi Company 
naturally took a prominent place, and the story 
of their fundamental contribution is attractively 
and authoritatively presented in this commemora- 
tive volume. It is divided into eight chapters 
devoted to the succession of “ battles” (in the 
popular rather than the strictly military sense) : 
the Battles of France, Britain, the Atlantic, the 
Mediterranean, the Pacific, Germany, and finally, 
the “‘ Back-room Battle,” the tale of which occupies 
two chapters. The narrative is a collection of 
incidents and related facts rather than a technical 
disquisition, and is written, obviously, mainly for a 
public not profoundly informed or, perhaps, con- 
cerned, about the scientific of the work 
undertaken ; but, as a contribution to the industrial 
history of the war it has a definite place and may 
be of service to a more serious class of historical 
researcher by indicating directions in which further 
inquiries might be prosecuted. 


Les Essais des Transformateurs Industriels. By M. Lapin. 

Dunod, 92, Rue Bonaparte, Paris, 6e. [Price, 330 fr.] 
Tuts book is devoted solely to the testing of static 
transformers. The user’s point of view is considered 
primarily and particular attention is given to the 
types of test which can be carried out with the 
test equipment normally available. This is reason- 
able, because the designer is usually well versed in, 
and equipped with, testing apparatus However, the 
book contains a considerable amount of information 
which is not generally published in text-books on 
electrical testing, and will be of considerable 
interest to the designer. Alternative methods are 
described, and the author sets out their advantages 
and disadvantages, the accuracy which may be 
anticipated, and the necessary precision of the 
measuring instruments used. The relative import- 
ance of the individual tests and the accuracies which 
have to be ensured in each case are also discussed. 
Instrument transformers are omitted, the author 
considering that the testing of these is mainly a 
laboratory task. 

The first chapter deals with the testing of the 
transformer ratio in the no-load condition, the 
measurement of which can be, and must be, carried 
out with precision. A brief chapter on measuring 
the resistance of the windings, which is not generally 
of great importance, is followed by a chapter on 
no-load losses and short-circuit tests. The third 
harmonic is often blamed for trouble due to other 
causes (for example, bad design of the magnetic 
circuit) ; these causes are briefly mentioned. Twenty 
pages are devoted to testing the insulation and the 
dielectric strength, and reference is made also to the 
testing of oil and insulating materials. The method 
of finding the sense of the windings and the coupling 
is comprehensively described, and the testing of 
chokes is the subject of a separate short chapter. 
Suggestions are given for detecting defects after 
accidents, before putting the transformer again on 
load. The operation of transformers in parallel is 
also discussed ; although not strictly a test subject, 
this is a matter of great importance to the user. 
Graphical solution is described, as well as the 








The treatise concludes with chapters on maintenance 


calculations for parallel working. 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


TxE Council for Scientific and Industrial Research 
in Australia, which was established in 1926 to fulfil 
in the Commonwealth functions analogous to those 
of the Department of Scientific and Industrial 
Research in Britain, has recently published its 
19th annual report.* The activities described are 
those for the year ended June 30, 1945, and therefore 
are predominantly directed towards the war effort. 
While this applies even more particularly to engineer- 
ing and allied subjects than to the agricultural and 
biological investigations which form the larger 
proportion of the work covered by the report, it is 
characteristic of the broad and far-sighted outlook 
of the Council that a good deal of attention con- 
tinued to be given throughout the war to long-term 
studies of fundamental physical problems having 
important potential applications in engineering 
practice. Both in this class of problem and in 
work of immediate utility, many war-time researches 
have pointed the way to new products or improved 
methods of manufacture that will be exploited for 
the benefit of Australian industry. Towards the 
latter part of the year under review, increasing 
consideration was given to problems of post-war 
reconstruction, prominent among which is the 
question of housing, already being studied on a 
large scale by the Commonwealth Experimental 
Building Station of the Ministry of Post-War 
Reconstruction. 

The Council’s decision, during the year, to under- 
take a comprehensive programme of research upon 
building materials is an obviously important 
development in this connection. Studies of concrete 
and other materials for large structures, bridges, 
dams and other public works are eventually to be 
included in this new programme. For the time 
being, major attention is being given to marginal 
subjects, such as the crazing of exterior plywood, 
the development of sawdust-cement floor surfaces, 
miscellaneous properties of wood adhesives, and the 
thermal characteristics of building materials. In 
the endeavour to provide data for the more rational 
design of foundations, for small houses as well as 
for large buildings, an investigation has also been 
started into the physical and mechanical behaviour 
of the soils within the building estates of the Vic- 
torian and New South Wales Housing Commissions. 
The peculiarities of various types of sand present 
some exceptional problems in this connection, since 
the same local material may be at once a foundation 
subsoil, a constituent of mortar and plaster, and a 
geological source of water-supply. Natural sand 
deposits in many parts of Australia have been 
examined from the standpoint of selecting a suitable 
quality for use as a standard in cement testing. 
Large samples, prepared from the most promising 
source, are being distributed for trial by testing 
laboratories throughout the Dominion, and the 
results will be examined by statistical methods. 

Also, with the co-operation of the Australian 
Cement Manufacturers’ Association, consideration 
is being given to several aspects of the deterioration 
of concrete due to expansive reaction between aggre- 
gates and cement. For this purpose, the Industrial 
Chemistry Division of the research organisation have 
examined the mineralogical features of a large collec- 
tion of Australian aggregates, and have correlated 
the behaviour of each, over a year or two, when used 
in conjunction with cements of different composi- 
tions. The conclusion is emerging that a dangerous 
degree of expansive reactions can be avoided by care- 
ful selection of aggregate material. 
test for laboratory use has given reliable and rapid 
indications of expansive reaction in any combination 
of cement and aggregate. The use of cements of 
carefully controlled composition is indicated, for 
these purposes, by the results of experiments on 
the mechanics of the expansive process and analyses 
of cement clinker. 

Another aspect of research on sands is exempli- 
fied by the development of synthetic mixtures for 
metal founding. Good deposits of nearly all grades 


* Nineteenth Annual Report of the Council for Scientific 
and Industrial Research. L. F. Johnston, Commonwealth 
Government Printer, Canberra, Australia. [Price 7s.) 





A qualitative. 





of foundry sands exist in the State of Victoria, but 
elsewhere certain grades are either lacking or are 
not yet being worked, or, in some cases, are approach- 
ing serious depletion. In such cases, synthetic 
mixtures of local materials are proving valuable 
until such time as better natural sources can be 
discovered; thus, in South Australia, an experi- 
mentally developed synthetic sand based on a 
fine-grained free sand from Noarlunga has produced 
much better light iron and brass castings than the 
poorly graded river loams which were being used. 
For the binding agent in combination with sand 


for moulding purposes, a number of Australian. 


clays are being studied with the view to using them 
instead of imported American bentonite. Under 
laboratory conditions, two such clays have shown 
green strengths, in synthetic moulding mixtures, 
equal to those of bentonite ; but in practice, varia- 
bility of the clays at source, and less than adequate 
care in processing them, have led to somewhat 
inconsistent results. Nevertheless, the use of 
Australian bentonites is extending, in part as a 
consequence of instructional courses delivered to 
Foundrymen’s Associations, and of replies given by 
the Council’s information service to inquiries from 
the trade concerning substitute sands and technical 
points in foundry practice. 

These investigations of sands and clays are no 
more than one division of an extensive programme 
of research upon soils, for which purpose a micro- 
photometer suitable for rapid spectroscopic analysis 
is in course of design. Some important work has 
been carried out already upon methods for examining 
and appraising the various qualities of soil that affect 
its agricultural and mineralogical behaviour. On 
the one hand, for example, study of soil structure 
in wheat-growing lands has confirmed that loss of 
structural stability follows cultivation, resulting in 
a deteriorating physical condition of the surface soil ; 
and other valuable agricultural work is being directed 
to the relation between soil structure and the rate 
of infiltration of water applied by spray irrigation. 
On the other hand, physical properties and permea- 
bility have been examined to ascertain the suitability 
of mica schist from a proposed dam site for use as a 
rolled fill material for constructional purposes. 
The engineering aspects of soil technology are 
exemplified by researches into the practical beha- 
viour of soil cement, and the waterproofing action 
of resin admixtures in soil. 

The more direct branches of engineering research 
in Australia, concerned, respectively, with metrology, 
electrotechnology, aeronautics and physics, have 
expanded very considerably during the war, and a 
reorganisation of the old National Standards Labora- 
tory has been necessary whereby three new divisions 
with headquarters and certain services in common, 
have come into being. An interesting achievement 
in the Metrology Division is the use of Australian- 
made slip gauges for measuring the pitch of screw 
threads, with wholly satisfactory results. Another 
recent development in technique has been applied 
to the supply of standards for the calibration of 
surface-finish measuring equipment. Change in the 
war situation during the year under review dimin- 
ished the number of metrological gauges submitted 
for calibration, but the amount of work was not 
reduced in proportion, since more time has been 
spent lately in dealing with apparatus of greater 
complexity, while the demand for workshop pro- 
jectors, slip gauges and bench micrometers was 
maintained. Improvements were made in the 
pitch-measuring machines designed by the metrology 
staff, who also did valuable work in inspecting the 
equipment, accessory devices and methods, of 
testing establishments throughout the Dominion 
engaged on Government work. Along much the 
same lines, industrial organisations were advised 
on such problems as the elimination of vibrations 
in turbine rotors and»machine tools. 

Among many other metrological activities, men- 
tion may be made of the assistance afforded to 
Australian manufacturers of precise volumetric 
glassware in the development of new products and 
the calibration of high-grade products. This class 
of work includes the adjustment of glass-makers’ 
calibration equipment, and extends to the discussion 
of the design of pharmaceutical measures, which 
at present are far from satisfactory. The standardi- 





sation of mass in Australia, hitherto precarious on 
account of the difficulty of obtaining balances and 
mass standards from Britain during the war, was 
greatly facilitated during 1945 by the acquisition 
of some standard weights from the United States 
National Bureau of Standards. 

As regards standards of time, new proposals are 
under discussion for the maintenance of a standard 
of frequency by electrically-actuated quartz oscilla- 
tors, maintained in conjunction with the astrono- 
mical work of the Commonwealth Observatory at 
Stromlo. Audio and radio frequencies are at present 
derived from comparisons with a precise subdivided 
capacitor, on loan from the Bureau of Standards. 
It is intended, in the future, to measure inductance 
in terms of capacitance standards which will be 
calibrated against resistance and frequency, for 
which purpose a Maxwell-Wien bridge is to be oon- 
structed. It is also hoped to put into service an 
electrostatic voltmeter, with which to relate alter- 
nating-current measurements to fundamental stan- 
dards. A special amplifier and filter unit has been 
designed for calibrating voltage transformers. 

Some of the most interesting electrical research 
towards the end of the war was directed to the 
tropic-proofing of telecommunication and other 
electronic equipment for use by the fighting Services. 
Research upon the diffusion of water vapour, and 
chemical aspects of the problem, was undertaken 
and the scope of climatic and durability tests 
extended in the direction of standardising humidity 
chambers. In particular, a precise automatic elec- 
tronic method for controlling relative humidity in 
a small chamber is regarded as a considerable 
advance over anything similar hitherto in use. The 
essential feature of the controlling device is a 
special thermocouple psychrometer, originally de- 
veloped for measurements of atmospheric humidity 
made in aircraft in flight. As applied to. humidity 
chambers, the thermocouple instrument is combined 
with a form of potentiometric recorder adapted to 
record temperature and humidity inside a sealed 
chamber over long periods. 

Among specific technical points, the dependence of 
surface resistivity on humidity was investigated for 
various electrical insulating materials available in 
Australia. Existing practice in the manufacture of 
telecommunication and allied types of equipment is 
based substantially on the technique of open con- 
structions, with the use of waxes, varnishes, bitu- 
mens and plastics as moisture-resistant coatings for 
protecting vulnerable insulation. Various processes 
for hermetically sealing components and unit pieces 
of apparatus were examined, and soldered seals of 
metal to glass or to ceramics have been developed 
industrially. Electrical leakage over the surfaces 
of these insulating materials probably constitutes 
the most serious remaining problem in perfecting 
sealed apparatus for use in humid tropical climates. 
Considerable attention has been given, therefore, 
to the study of “ anti-wetting ” treatments for the 
surfaces of glass and ceramics. The associated 
problem of the corrosion of copper wires at different 
potentials in contact with electrical insulating ma- 
terials is also being studied, the earliest experiments 
being to ascertain the corrosive effects of chlorinated 
naphthalene waxes. Further work on other waxes 
and bituminous compounds is projected. 

Long-term research in physics includes work upon 
the realisation of the International Temperature 
Scale, for which purpose a number of standard 
platinum-resistance thermometers have been con- 
structed for calibrating substandard temperature, 
measuring instruments. A precise type of dis- 
appearing-filament optical pyrometer is also under 
construction for use as a substandard in an attempt 
to establish the “gold point ” (1,063 deg. C.). In 
the industrial field, assistance and advice have been 
given to all the major steel-producing firms in 
Australia in the technique of measuring the tempera- 
ture of molten steel by the N.P.L. type of quick- 
immersion thermocouple. Other interesting items 
of physical apparatus include several types of 
hygrometer, one of which is a dew-point instrument 
in which the formation of dew is detected photo- 
electrically, while another determines humidity 
inside sealed electric-meter cases. For use in 
fishery research, an instrument is being designed for 
measuring the temperature of estuarine mud and’ 











protracted exposure to 
adverse conditions. To permit distant reading, it is 
designed to operate on the resistance-bridge prin- 
ciple. The extensive housing programme, men- 
tioned earlier, involved physical research into the 
measurement of thermal conductivity and heat 
transmission properties of building materials. Equip- 
ment for these purposes has not been available 
hitherto in Australia, and accordingly it is now in 
course of design and construction. 

Some of the most promising applications of physics 
to Australian industry are concerned with optical 
instruments, the glass for which is now largely of 
home manufacture. Research in this connection 
has been concerned with measurements for control- 
ling optical homogeneity, refractive indices and 
transmission of light. Assistance has been given 
to makers in the use of apparatus for selecting 
glass free from striz, while tests of optical quality 
have been conducted on glass intended for export, 
so as to ensure the maintenance of adequate stan- 
dards of quality. One valuable incidental outcome 
of this supervision of the quality of commercial 
optical glass has been a great improvement in the 
annealing processes used in the trade, and in the 
standard of quality achieved. Another practical 
problem, in which a considerable measure of success 
is already certain, arises from the- deterioration 
of optical munitions in the tropics owing to conden- 
sation of moisture on the lenses and attack by fungi. 
Coloured glasses for aircraft identification, lights, 
and kindred purpages are now also being produced 
in Australia. Research equipment has accordingly 
been developed for colorimetric testing and stan- 
dardisation. The essential instruments are photo- 
electric tricolorimeters, and it is intended to adapt 
them for use in assisting the paint, paper and 
textile industries. 

In the associated subject of photometry, a good 
deal of interest is being taken in improving on 
comparisons of luminous flux in which the human 
eye is the final arbiter. To this end, a photo-electric 
photometer, having filters for modifying the spectral 
sensitivity of the photo-cells, and a spectral response 
approximating to that of the average eye, is in 
course of development and already shows promise 
of considerably increased precision of brightness 
measurement. For the special purpose of investi- 
gating the efficiency of army searchlights, a portable 
type of photo-electric photometer has been con- 
structed, capable of measuring illuminations in the 
range below one foot candle. The possibilities 
of an atomic hydrogen arc as an improved source of 
illumination for searchlights have been under 
investigation. Although it was established that the 
beam intensity was not as great as with the high 
current-density arc normally used, the testing tech- 
niques developed proved valuable in appraising 
the suitability of Australian deposits of rare earths 
for use as core materials in searchlight carbons. 
As an adjunct to existing methods of classifying 
ordinary soils, a method of embodying the principle 
of spectral reflectance is proving a rapid means of 
providing permanent standards of soil colours. 

(To be continued.) 





Tupor I ArroraFrt.—The Ministry of Civil Aviation 
have announced that, on the recommendation of the Air 
Registration Board, a certificate of airworthiness has 
béen issued for the Tudor I aircraft, which is manufac- 
tured by Messrs. A. V. Roe and Co., Limited, Manchester. 





G.W.R. PROGRAMME FOR 1947.—The Great Western 
Railway Company’s programme of work for 1947 includes 
the building, at the Company’s Swindon Works, of 110 
new locomotives, 250 passenger coaches, 1,900 freight 
vehicles, and 240 containers. Orders are being placed 
with outside firms for 150 passenger coaches, and 50 
restaurant cars are to be refurnished and redecorated. 
It is estimated that the arrears of maintenance of per- 
manent way are equivalent to two years’ work, and this 
accounts for present speed restrictions. The Company, 
therefore, hope to relay, re-rail, or re-sleeper about 
370 miles of track during the year. This work will 


require 30,000 tons of rails, 485,500 sleepers, and 168,000 
cubic yards of ballast, but the completion of the pro- 
grainme will depend on the supply of materials and 
labour. It is possible that if these requirements are not 
forthcoming, the arrears of maintenanee may accumulate 
still further. The Company will also repaint 200 stations, 
and build an additional weed-killing train. 
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A PAPER on “The Growing Importance of Plastics 
in the Electrical Industry ” was read by Dr.-Ing. G. 
ame before the Installations Section of the Institu- 
tion of Electrical Engineers on Thursday, December 12. 
This was one of a series of “ integrating” papers, 
which give the full perspective of the developments 
leading to present practice in a particular part of one 
of the branches of electrical science. 

The choice of plastics of assistance to the electrical 
industry the author said, had grown tremendously in 
recent years, but developments during the war had 
been apparent to the comparatively few who had had 
to keep in touch with the manufacture and application 
of these new substances. Throughout the span of 
electrical evolution there had been a constant outcry 
for better dielectrics. Blame must therefore fall on 
electrical engineers if they did not now take advantage 
of the present favourable situation and tell the chemists 
and physicists exactly what they required in order that 
new insulating materials might be found and perfected. 

It was nearly half a century since S. Ever~hed, in his 
classical paper on ‘“‘ The Characteristics of Insulation 
Resistance,” clearly indicated the necessity of using 
insulating materials which did not absorb moisture ; 
and since those found in nature which complied with 
this essential were few and limited in adaptability it 
was fortunate that plastics, most of which were insula- 
tors, had come to our aid. The development of plastics 
generally was of great importance before 1939, but the 
outstanding ability of some of the new products to 
meet urgent war needs had given a powerful impetus 
to their employment and had resulted in rapid improve- 
ments and the discovery of new substances. The scope 
of these materials was already enormous, but a warning 
against over-optimism was not out of place. 

The main basic raw materials for the manufacture of 
plastics which were now available were phenol 
(CgH;OH), cresol (C;HO,), urea (NH,CO NH,), for- 
maldehyde (CH,O), cellulose (C,H,,.0;), acetic acid 
(CH,;CO OH), acetone (CH,COCH;), cyanide (CHN), 
methanol (HCH,OH), benzene (C,H,), ethylene (C,H,), 
acetylene (C,H,) and a number of plasticisers. 
these, with the exception of acetylene, could be derived 
from tar distillation or synthetic nitrogen. Certain 
newer developments in organic plastics which were of 
particular interest as dielectrics were, however, based 
on the oil industry, though it was probable that 
chemists would find alternative domestic sources to 
provide this country with the necessary raw materials. 
Being made synthetically from chemically pure sub- 
stances, consistency in characteristics could be achieved 
with plastics to a d unobtainable with natural 
materials. The inowlelige of the properties of the 
constituents in their elementary form made it possible 
to control the features of the resulting compound. 
With still further data it would become practicable to 
predetermine the character of substances that were 
made by established processes from specially selected 
elements. Important dielectric problems had been 
solved during the last ten years and such discoveries 
as television, radiolocation and other electronic devices 
had been brought to a high degree of achievement. 
The electrical engineer who was dealing with the 
production, transmission and consumption of electrical 
energy, should take advantage of these improvements 
as there could be little doubt that the new plastics, and 
those still to be discovered, would simplify and cheapen 
many processes in the manufacture of electrical ‘articles 

The production of high-voltage insulation from 
synthetic-resin impregnated paper, in particular bushing 
insulators of the condenser type, was an instance which 
illustrated the desirability of a different technique. 
Although products of this kind stood up well on short- 
time tests to multiples of the stresses they had to 
endure under service conditions, it had been proved 
that voltage gradients of the order of 60 volts per mil 
were sufficient to cause damage over a period of years, 
and that this damage might eventually lead to failure 
owing to the cumulative effect of local thermal insta- 
bility. The edges of the conducting layers were parti- 
cularly vulnerable, as at this point it was almost 
impossible to avoid inclusion of air and subsequent 
absorption of moisture from the surrounding medium. 
With present-day it was practically impossible 
to insert the metallic foil in such a way that all traces 
of trapped air at the edge were eliminated. Unless, 
therefore, the stress in the dielectric materia] was 
kept at about 60 volts per mil ionisation might occur 
and breakdown would follow after a longer or shorter 
time. If, however, the bushing and its metallic layers 
could be moulded as a whole, air could be excluded 
and this trouble would be eliminated. Furthermore, it 
would be permissible to increase the working stresses 
substantially and thus to secure economies in space 
and material. Great jim toy had been made in the 
production of plastic flexible sheet and the time was 
not far off when this material would take the place of 








treated paper in the windings of bushings. If this | 
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PLASTICS IN THE ELECTRICAL step were considered too drastic, the carrier paper 


could be made more akin to a plastic foil by esterifying 
the fibre of the paper and thus rendering it more 
resistant to moisture. 

Methods were available for forming the plastic 
substance from powder step by step, the outside of 
each partial con r being metallised by one of the 
well-known processes. If the dielectric consisted of a 
thermo-plastic resin, it might prove advantageous, in 
order to attain the highest degree of homogeneity, to 
complete the moulding process with the application of 
heat and pressure. This would eliminate manual work 
to a great extent, reduce to a minimum risks due to 
the human element, and, if established on a mass- 
production basis, would have many other advantages, 
including lower cost. 

It was not easy to understand why shellac was still 
used as a bonding medium for micanite when glyptol 
and other more heat-resisting synthetic resins would 
save the trouble caused by softening during the heat 
treatment required in the manufacture of such articles 
as commutators. New and cheaper methods of pro- 
ducing commutators based on a single moulding opera- 
tion using thermo-setting resins had been started, 
however, with good results. Progress had also been 
made in the development of synthetic mica, but it 
was stil] deficient in mechanical strength. The cable 
industry had been forced to use plastics owing to the 
shortage of rubber. It would be interesting to see to 
what extent these would retain their place now that 
rubber was again becoming available. It was possible 
that nylon would be used as a wire-covering com- 
pound: It would be particularly suitable as an outer 
covering, owing to its mechanical strength and good 

ist to chemicals and solvents. Electrically, it 
was on a par witu polyvinyl chloride, but like it had 
no particular claims as a high-frequency dielectric. 
Cellulose acetate had limited applications owing to its 
rather high moisture absorption. Methyl methacrylate, 
known as Perspex, was suitable for decorative effects 
and details such as dials. Its optical properties were 
taken advantage of in the case of .|luminated fluorescent 
markings which were activated by what was known as 
“ black light ” from an ultra-violet lamp. Of the older 





All | plastics, phenolic mouldings were still predominant. 


When the rigidity and toughness of plastics without 
fibrous fillers had been improved, it should be possible 
to subject them to the same methods of fabrication as 
resin-bonded paper and to obtain components with 
negligible water absorption and uniform electric 
strength in all directions. The nearest approach to 
this specification could be claimed by the aniline- 
formaldehyde synthetic resin known as Panilax. 
This had a yield point above 100 deg. C. and its mech- 
anical and electrical properties were rather better 
than most thermo-setting plastics. Mouldings from 
filler-free resins with considerable wall thickness had 
satisfied an urgent need in X-ray equipment during 
the war. In order to facilitate the moulding of articles 
with metal inserts the transfer moulding process had 
been evolved. 

As regards the future, it was clear that a search 
should be made for a moisture-impermeable high heat- 
resisting and easily moulded substance of all-round 
electrical and mechanical properties. Silicones had 
excellent dielectric properties and were stable at tem- 
peratures well above the maximum laid dowu for any 
organic insulating material. It had now become possible 
to produce silicon-oxygen-silicon structures, similar to 
those previously known, in high polymeric materials, 
only in the field of inorganic high polymers, such as 
glass, vitreous silica, quartz and asbestos. Among 
these silicones glass-fibre insulated wire, impregnated 
with siJicone resinoid, had given good results, the 
cementing of mica splittings with silicone varnish to 
glass fibre cloth had been tried for slot insulation, 
while laminated cloth impregnated with silicone varnish 
had been used to make slot wedges of excellent mech- 
anical strength. As, however, the processing tem- 
perature for silicone products was about 250 deg. to 
300 deg. C., new plant would be required, and for that 
reason alone several years must elapse before they 
could be employed in the electrical industry as a whole. 

One of the greatest beneficiaries from the use of 
modern plastics would be the installation engineer, as 
further development would bring about greater reli- 
ability, compactness and attractiveness. This was 
clear from the latest type of domestic fittings moulded 
from urea resin or melamine. The possibility of 
matching colour and shape to the surroundings would 
be a great incentive, and with modern moulding tech- 
mique the size of the article was only restricted by 
that of existing presses. For fabricating the largest 
parts a number of welding processes, which gave good 
electrical and mechanical joints, had been evolved, 
while the possibility of uniting plastic materials to 
meta] with synthetic adhesives suggested new ways of 
avoiding riveting, screwing and other methods of 
fixing. The time was not far distant when plastic 
insulating materials would be able to compete with 
porcelain and other ceramics for outdoor applications. 
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RESEARCH ON COAL UTILISATION.* 
By R. W. Foor. 


Tus is the last opportunity that I shall have to 
address you as President before the nationalisation of 
the coal industry comes into effect on the vesting date, 
which, as you know, is January 1, 1947. I want to 
take this opportunity of acquainting you with the 
progress which the British Coal Utilisation Research 
Association has made and what it has accomplished 
during the last three years, and to tell you something 
of the policy which your Council have adopted during 
that period, and the hopes and plans which the Associa- 
tion = for the future. You will all have heard, I am 
sure, of the work which has been done by Mr. J. 8. 
Hales and his colleagues on the domestic open fire. 
This work is aimed at the general improvement of 
domestic appliances and heating systems and has 
already resulted in the design of a solid-fuel burning 
appliance which has an efficiency of nearly twice the 
conventional stool bottom grate, and at the same time 
burns continuously, using a wide range of fuels. In 
new houses it is possible to install this fire with provision 
for dustless ash removal at weekly intervals, and with 
a method of controlling air supply so that the rate of 
burning can be adjusted at will. One of the great 
advantages of this new fire is that it can be combined 
with arrangements for water heating and cooking, and 
thus form a heat source for most of the requirements 
of the home, including “ background” heating of 
upstairs rooms. The fire is unique in that it can burn 
bituminous coal with very reduced smoke emission: a 
very important factor which has recently been stressed 
in the report of the Simon Committee. This type 
of fire is now being manufactured by several of the 
leading appliance makers. 

Another research programme in which the Associa- 
tion has been to-operating very closely with industry, 
is carried out by the steam-engineering department, 
under the supervision of Dr. E. G. Ritchie. This 
department deals with two quite separate problems ; 
first, the firing of shell-type boilers, and second, studies 
directed toward the mitigation of deposit and corrosion 
problems in water-tube boilers. Very considerable 
quantities of coal are consumed each year in shell-type 
boilers, and it has been estimated that the amount of 
fuel so used is not less than 70 to 80 million tons per 
annum. In fact, the shell-type boiler occupies so large 
a part of our national industrial life that its existence 
is often forgotten, as many years of research and 
development work carried out by the manufacturers 
have made it such a trouble-free appliance that it will 
go on providing steam for many years. In the pre-war 
years when coal was sold generally on a buyers’ market, 
and when, in most industries, fuel costs were a relatively 
small proportion of the total production costs, few 
industrialists were concerned with boiler efficiency, 
though many, of course, installed mechanical stokers, 
which gave them an increased evaporation rate with 
reduced labour costs. There has been, however, little 
fundamental investigation of the combustion problems 
of these boilers, and we have reason to believe that a 
carefully conducted programme of research may result 
in quite considerable advances in boiler design and fuel 
efficiency. The Association has been interested in this 
problem since it was first formed, and for the past few 
years has been carrying out investigations in conjunc- 
tion with the boilermakers, stoker-and furnace makers, 
and the Ministry of Fuel and Power. Most of these 
investigations have been in the field, where manufac- 
turers have kindly lent boiler plant to us, but we have 
now installed a complete test unit at Leatherhead, and 
are beginning to conduct experiments there. It is 
interesting to note that we have been able already to 
collect quantitative data to show that the use of too 
much secondary air with all these boilers may reduce 
the efficiency of the boiler by as much as 20 to 30 per 
cent., and that the overloading of boilers results in a 
reduction of efficiency and consequently a waste of 
fuel. In the course of this work we have also accumu- 
lated a great deal of valuable information on the effect 
of fuel size, ash content and heat transfer in boiler 
plant, and intend to investigate this more fully to see 
what recommendations can be put forward on the 
general design of these units. 

The operation of solid-fuel burning appliances work- 
ing at high temperatures is always complicated by the 
impurities present in the fuel, and these, apart from 
attacking the refractories, have other effects which 
detract from the performance of the appliance. In the 
case of water-tube boilers a great deal of trouble and 
inconvenience is caused by the deposits which build up 
on the outside face of the tubes, and by the corrosive 
constituents in the gas stream which attack the metal 
parts of air heaters. Naturally a problem of this kind 
is of prime interest to the electricity-generating indus- 
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try, which is the largest user of water-tube boilers in 
this country, and for a number of years the Association, 
in co-operation with the Boiler Availability Committee 
and with the help and encouragement of the electricity- 
generating authorities and the manufacturers of water- 
tube boilers, has been investigating the problem of 
deposits and corrosion in large water-tube boiler instal- 
lations. A great deal of work has been done in the 
laboratory and in the field, and the physical and 
chemical mechanism which causes these two troubles is 
now fairly well understood. This means that the 
investigators have been able to find what causes the 
deposits, and also how the sulphuric acid which attacks 
the air heaters is formed. Naturally, having found the 
reason for these happenings, the next thing is to look 
for a cure for them, and I regard it as extremely impor- 
tant that we have now been able to find a palliative. 
I cannot describe this discovery to you in detail, but it 
is a simple one, and we are at present trying it out on 
one of the large power stations near London. Though it 
is too early to say what effect this development will 
have on the operation in the electricity industry, it 
may give you some idea of the value of the work if I 
remind you that on a particular day in February, 1945, 
when the electricity-generating industry had its peak 
load of the year, 15 per cent. of the boilers in power 
stations were out of commission for one cause or 
another. Exactly how much of this was due to deposit 
and corrosion troubles is difficult to say, but naturally 
a substantial proportion of it can be attributed to these 
causes. It does not need much imagination to realise 
what a difference it would make to the capital and 
running costs of the electricity-generating industry if 
these difficulties could be eliminated, and I think that 
we are within a measurable distance of doing this. 

I have mentioned in some detail the work of the 
domestic-appliances department and the steam-eng'n- 
esring rtment, as they are outstanding examples 
of the value of full co-operation with industry. Not 
only have we had the financial help of the industries 
concerned, but we have had the benefit of the views 
of their technical staffs and have been able to discuss 
the various problems in full confidence and great detail. 
From the point of view of the staff themselves, this is 
of inestimable value, as it enables them to keep their 
ideas in proper perspective, and avoids time wasted 
on lines of attack which, though scientifically sound, 
may not be capable of dovllngeneah in industrial 
practice. 

The main instrument for maintaining liaison with 
industry and for studying industrial problems and dis- 
cussing whether they are suitable subjects for research 
lies with the development division, which is under the 
direction of Mr. A. Fisher. This part of the Association, 
to which we have given much thought during the past 
two or three years, has two main responsibilities : 
firstly, for the engineering development of the results 
of research work up to the stage at which they can be 
taken over and used by industry, and secondly, for 
the introduction of problems to be investigated into 
the general programme, either on an ad hoc basis or 
as the subject of long-term fundamental research. 
Some of you will have heard already of the down-jet 
furnace, which arose from our fundamental work on 
gas producers carried out during the war years, and I 
am glad to say that after two years of concentrated 
development work we have now brought this furnace 
to the stage where it can be tried out in industry, in 
various applications. I am not going to attempt to 
predict the results of these trials, or to go in detail 
into the possible uses of the furnace. To give you 
but one example, we have at Leatherhead a small 
solid-fuel furnace and boiler which are together not 
larger than an ordinary filing cabinet, and which can 
produce 200 Ib. of steam an hour at a pressure of 200 Ib. 
per square inch. Combustion is absolutely smokeless, 
and the furnace can be started automatically from cold 
and give steam within a few minutes. The whole unit 
weighs about 6 cwt. and is self-contained ; if required, 
it can be mounted on a trolley and transported from 
place to place. The furnace will run for eight hours 
without any attention other than the requirements of 
the fuel hopper, and is immediately responsive to vary- 
ing steam demands. Other prototypé furnaces are 
being designed for use in the steel industry, in the 
refractories industry and for mould drying. We feel 
that this furnace will have certain advantages over 
existing appliances, which will make it particularly 
suitable in various industries, and you will be interested 
to know that we have under consideration its applica- 
tion for use with gas turbines. Up till the present, no 
satisfactory method of firing a gas turbine with gases 
from solid fuel has been developed, and we have every 
hope that the down-jet furnace will prove suitable for 
this purpose. 

Another activity of the development division is 
concerned with a programme of research and develop- 
ment into gas producers. This is being carried out in 
conjunction with the British Iron and Steel Research 


formed a small committee of manufacturers and users 
to advise on the programme and to give technical 
guidance to the staff undertaking it, and I am sure that 
you will be glad to know that the project has had very 
strong support from all those with whom we have 
discussed it. It will be some time, of course, before 
any definite results are available, but we are endeavour- 
ing to take advantage of the improvements in gas- 
producer practice which have been made in Germany 
during recent years. We also propose to give very close 
attention to the type of fuel which will be available, 
and are endeavouring to make the industrial gas pro- 
ducer less selective in the kinds of fuel which can be 
used. Dr. D. H. Bangham, who has been with the 
Association since its inception, and is now director 
of the research laboratories, is responsible for funda- 
mental research of an exploratory character into the 
physical and chemical constitution of coal and its 
behaviour under various conditions, a8 well as for more 
objective fundamental work which is designed to solve 
particular problems or to assist the applied research 
of the other departments. In this way the research 
division not only initiates new work which may lead 
to important discoveries, such as the down-jet furnace 
which I have mentioned, but also forms the fundamental 
scientific background to the whole of the Association’s 
work. One instance of this fundamental work which 
we have in hand at present is the investigation of 
chemical products from coal, where we are pursuing 
one or two lines of thought which may later develop 
into matters of interest to the chemical industry. 
Perhaps you may wonder where all this work is 
leading, and what is the ultimate objective of the 
Association. I can only repeat that the whole of the 
Association’s work is ultimately directed towards 
improvements in efficiency in the use of fuel, whether 
it be in the domestie grate, the Lancashire boiler, the 
steel furnace or the electricity-generating station, or 
indeed any of the thousand and one other places where 
coal is used. I think we have already made some 
progress in this aim, and have shown, for instance, 
that the efficiency of the ordinary domestic fire can be 
doubled by quite simple and practical means. We 
believe, for instance, that the work at present in hand 
in connection with shell-type boilers can result even- 
tually in a saving of about 10 million tons of coal a 
year, and this indeed is the object of the programme. 
It is because the Mining Association have set so much 
importance on this co-operative factor that they have 
regarded research into coal utilisation as being essential 
to the producing industry. During the eight years of 
the British Coal Utilisation Research Association’s 
existence, the Mining Association have contributed 
well over 500,000/. to the Research Association, and 
that brings me to the question of the future. It has 
always been the hope and wish of the Mining Associa- 
tion that, after the vesting date for the nationalisation 
of the mining industry, the National Coal Board would 
continue the Mining Association’s policy of maintaining 
very close relations with the Research Association. 
It is therefore with the very greatest pleasure that I am 
able to announce that the National Coal Board has 
accepted the principle that, as from January 1, 1947, 
the Board will step into the shoes of the Mining Associa- 
tion in its relations with the Research Association. 
I am convinced that this is a wise decision. It will 
emphasise once more the importance which is attached 
to coal-utilisation research and will be a factor in 
encouraging, expanding and co-ordinating that research. 
The future work of the Association is largely depen- 
dent, of course, on the progress of the building work 
at Leatherhead where, as you already know, we are 
erecting laboratory, engineering and administrative 
buildings on a site adjacent to the British Electrical 
and Allied Industries Research Association and the 
Printing and Allied Trades Research Association. 
The fact that priority must be given to housing pro- 
grammes has delayed the completion of building work 
at Leatherhead, and we have had to make drastic 
alterations to our plans in order to fit in with the 
Government’s building policy. We are, however, 
already in occupation of the combustion research 
building, where development work on the down-jet 
furnace is proceeding, as well as the fundamental 
investigations on shell boilers and the work of the 
domestic-appliances department. A further building, 
which was completed last summer, is occupied by the 
engineering workshop and the drawing office. We 
are hoping that the Ministry of Works prefabricated 
huts which are being erected to house the laboratories 
and administrative staff, will all be ready for occupation 
by next autumn, and that the remainder of the building 
programme, which includes the coal stores, the sample- 
preparation building, the stores and services building, 
and the central-heating plant, will be put in hand during 
the early part of next year. We are making arrange- 
ments to share certain common services with the other 
research associations on the adjacent ground, and I am 
lad to say that the local authority and the Leatherhead 





ation, held in London, on Thursday, December 12, 1946.| Association, who have approached us asking if we 
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FOR NEW ZEALAND. 


Buiut at the Barrow yard of Messrs. Vickers-Arm- 
strongs Limited to the order of the Union Steam 
Ship Company of New Zealand, Limited, the twin- 
screw, turbo-electric vessel Hinemoa, a photograph of 
which is reproduced on this page, is intended for use on 
the coastal service between Wellington and Lyttelton, 
New Zealand. The vessel is of interest in that the 
machinery is similar to that fitted to the Rangatira, 
constructed by the same builders for the Union Steam 
Ship Company in 1931, thus showing the confidence of 
this company in the turbo-electric system of propulsion. 
With this method of propulsion, rapid manceuvring can 
be carried out with comparative ease, which is an 
important advantage on this service owing to the 
difficult harbour entrances; for the same reason the 
vessel is fitted with a bow rudder in addition to the 
usual stern rudder. The vessel has now successfully 
completed her trials, attaining a speed of approximately 
22 knots. 

The Hinemoa is built to Lloyds requirements and has 
obtained their class 100 A.1 certificate ; and also com- 
plies with the requirements of the Ministry of Transport 
(Marine Division) for short international voyages. The 
vessel has a raked stem and a cruiser stern, the length 
between perpendiculars being 400 ft., while the moulded 
breadth and depth are 58 ft. and 29 ft., respectively, the 
gross tonnage being 6,910 tons. There are six steel 
decks, the lower deck running from the machinery-s 
bulkbeads to the forward and after peak bulkheads. 
The main, upper and promenade decks extend the full 
length of the vessel and the bridge and boat decks 
between the bridge front and the bridge end. Ten 
watertight bulkheads are fitted, each bulkhead extend- 
ing to the main deck, with the exception of the fore- 
peak bulkhead which extends to the upper deck. These 
bulkheads are of welded construction and were fabri- 
cated as complete units before being fitted to the hull ; 
they are, however, riveted to the shell plating. The 
seams and butts of the tank-top plating, the decks, and 
the butts of the shell plating are also welded, but the 
bottom frames, reverse frames, side frames and beams 
are riveted to the plating. For access through the 
lower parts of the vessel, the watertight bulkheads have 
openings which are closed by watertight doors operated 
from the bridge on the Stone electrical system. 

The propelling machinery was supplied by Messrs. 
British Thomson-Houston Company, Limited, Rugby, 
and consists of two separate turbo-alternator sets, two 
double-unit synchronous motors and two balancer- 
booster sets for excitation purposes. Each alterna- 
tor generates three-phase current at 3,150 volts, the 
maximum rating being 5,120 kW at 3,080 r.p.m.., 
and eacb propulsion motor develops 6,500 shaft horse- 
power at 220 r.p.m. The turbines are of Messrs. 
British Thomson-Houston’s multi-stage impulse type, 
constructed for a maximum boiler pressure of 425 Ib. 
per square inch and a total temperature of 725 deg. F. 
Each turbine is equipped with its own condensing plant 
and auxiliaries and the steam supply to the turbine 
nozzles is adjusted automatically by a servo-motor 
control. 

Each propeller motor has two separate stator and 
rotor windings and two separate magnetic systems 
fitted within a common frame so that, in the event 
of an electrical failure in one section, the faulty section 
can be disconnected and the motor run at approximately 
half power. The motor frames and endplates are of 
fabricated steel construction and the rotor bearings 
are carried on facings incorporated in the end plates. 
The motors are ventilated by fans which draw the air 
through the motors and discharge it through coolers 
into the motor room. The two balancer-booster sets 
are provided to obtain the excitation current from the 
220-volt auxiliary ’bus bars; one set meets all require- 
ments, the second set acting as a stand-by. 

The turbo-alternator room is divided from the 
motor room by a watertight bulkhead and the control 
platform and cubicle is situated in the after part of the 
alternator room between the two alternators. The 
isolators for connecting electrically either each alter- 
nator to its respective propeller motor, or either of the 
alternators to both propeller motors, are operated by 
handwheels provided at the forward end of the control 
cubicle. Provision is made also to enable either half- 
unit of each propeller ‘motor to be isolated when run- 
ning on one turbo-alternator. The control cubicle is 
fully interlocked to prevent damage from incorrect 
switching. The control levers are situated in front of 
the control cubicle ; there are six levers in two groups 
of three, one group for controlling the port and the 
other the starboard side. The two outboard levers of 
each group are for ahead or astern’ rotation of the 
propellers, the two inboard levers control the excitation 
of the alternators and propeller motors, and the middle 
levers of each group control the speed of the turbines. 
A speed of 17 knots can be obtained with only one 
turbo-alternator set and one half-unit of each propeller 
motor in operation, so that there is ample reserve power. 
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For supplying the auxiliary machinery, three geared 
turbo-generator sets are installed in a separate com- 
partment forward of the turbo-alternator room and 
separated therefrom by a watertight bulkhead. The 
sets are arranged to run in parallel and each set gener- 
ates direct current at 220 volts, the maximum rating 
being 350 kW. The turbines are of Messrs. British 
Thomson-Houston’s impulse type, with stainless-steel 
blades and nozzles, and each turbine is equipped with 
its own condensing plant. Single-reduction gearing, 
of the double-helical type, is used, the speed of the 
turbines and that of the generators being 6,000 
r.p.m. and 1,000 r.p.m., respectively. The generators 
are of Messrs. British Thomson-Houston’s marine, 
compound-wound type. A 50-kW dynamo, driven by 
a three-cylinder, air-starting Diesel engine, is housed 
on the boat deck for use in emergency, and, in addition, 
there is a 50-kW dynamo driven by an induction motor, 
so that the 400-volt shore supply, available in New 
Zealand, can be used when the generators are shut 
down while in port. 

Steam for the turbo-alternators and auxiliary turbo- 
generators is supplied by four Yarrow high-pressure 
water-tube boilers of the five-drum single-flow type, 
the boiler room being forward of the generator room. 
The boilers are front fired and are fitted with super- 
heaters and tubular air heaters, the steam pressure 
being 425 lb. per square inch at the superheater outlets, 
and the steam temperature 725 deg. F. The total 
generator surface is approximately 22,580 sq. ft., 
while the total superheater and air-heater surfaces are 
approximately 6,560 sq. ft. and 18,400 sq. ft., respec- 
tively. The boilers are arranged to burn oil under 
forced draught, air being supplied by four electrically- 
driven fans of Howden’s single-inlet type; four 
induced-draught fans are also provided. The fuel oil 
installation consists of two electrically-driven Simplex 
units, one working and one stand-by set. The main 
feed pumps are of Weir’s turbo-driven type, while the 
stand-by pumps are of Weir’s steam-driven direct-acting 
type; the feed pumps are automatically controlled. 
Surface-type feed-water heaters are fitted, comprising 
one low-pressure, one intermediate-pressure and one 
high-pressure heater, the steam for heating being taken 
from the auxiliary exhaust system and bled from the 
main turbines. Two high-pressure eveporators, com- 
plete with distillers and electrically-driven pump, are 
fitted in the turbo-alternator room. 

Normally, the Hinemoa will sail between Wellington 
and Lyttelton overnight, and the main consideration, 
therefore, has been the provision of the maximum 
number of sleeping berths. Berths are provided for 
914 passengers who are accommodated in two cabins-de- 
luxe, 29 single-berth cabins, and 230 double-berth 
cabins, while the remainder are accommodated in three- 
or four-berth cabins and a few larger spaces. Two 
public rooms are situated within a deck house on the 














after end of the promenade deck, a dining saloon 
forward and a smoking room aft being provided. The 
dining saloon is approximately 50 ft. long by 40 ft. wide 
and can seat 95 passengers, and the smoking room is 
similar in size and shape. 

The accommodation for the officers and crew is 
exceptional for this class of vessel. The crew are 
berthed in one-, two-, three-, and four-berth cabins, each 
provided with beds, bed curtains, berth reading lamps, 
chests of drawers, tables and chairs, while separate 
messes are provided for seamen, stewards, cooks and 
firemen. The navigation officers, pursers and radio 
operators are accommodated in single-berth cabins 
situated on the forward part of the bridge deck and the 
engineers in single-berth cabins amidships. An electric 
lift is installed for use by the engineers, the lift connect- 
ing the bridge deck to the starting platform in the 
engine room. The public rooms, senger cabins, 
officers’ quarters, etc., are fener Thermotank 
supply and exhaust fans, changes of air varying from 
100 per hour for the galley to 10 per hour for cabins 
situated on the boat deck. 

On a ship of this class, which carries a large number 
of passengers, special attention has to be paid to the 
life-saving equipment and lifeboat accommodation is 
provided for 875 persons. The lifeboats are of ‘‘ Birma- 
bright ” and were constructed by Messrs. Hugh McLean 
and Sons, Limited ; they include seven large boats, each 
holding 99 persons, two emergency boats, each holding 
46 persons, and one motor lifeboat for 90 persons. The 
boats are carried in Welin-MacLachlan gravity 
lowering davits, and, with the exception of the motor 
boat, are fitted with Fleming hand-propelling gear. 
Special attention has been paid also to protection 
against fire. The cargo holds and ’tween deck spaces 
are fitted with the Lux-Rich fire-detecting and extin- 
guishing system, while the passenger accommodation, 
pitblic rooms, stairways, etc., are fitted with Grinnell 
automatic. sprinklers. In addition, a fire main with 
52 hose connections runs throughout the vessel. 

The navigational equipment includes echo-sounding 
apparatus, directional wireless and radar and, in addi- 
tion to the usual wireless equipment, a radio-telephone 
installation is provided. The general appearance is 
pleasing and during the trials there was a marked 
absence of vibration. The Hinemoa will shortly 
augment the service between Wellington and Lyttelton, 
at present being operated by the Rangatira. 





BAN ON THE PURCHASE OF ELECTRIC FrRES.—In reply 
to a question by Viscount Hinchingbrooke in the House 
of Commons on Thursday, December 19, the Minister of 
Fuel and Power (the Rt. Hon. E. Shinwell, M.P.) said 
he was not aware of any proposal to ban the purchase of 
electric fires in order to save copsumptiop. 
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JET-ENGINED TAILLESS AIRCRAFT. 


As briefly mentioned on page 591 of ourissue for 
December 20, 1946, Sir W. G. Armstrong Whitworth 
Aircraft Limited, Baginton, near Coventry, have con- 
structed a jet-propelled tailless aeroplane—the AW52 
—which is expected to make its first flight from the 
Ministry of Supply experimental establishment at 
Boscombe Down about the middle of thismonth. This 
machine, photographs of which are reproduced in 
Figs. 1 and 2, on this page, is the outcome of an 
invitation in 1942 to the firm by the Directorate of 
Scientific Research of the Ministry of Supply to 
design a full-scale section of a wing on which laminar- 
flow drag tests could be made in a wind tunnel at 
the National Physical Laboratory. This wing was 
roughly 6 ft. ghord by 8 ft. span, and the constructional 
problem was to design and manufacture it in sheet 
metal so that the surface variations from a smooth 
curve did not exceed a few thousandths of an inch. 
Moreover, the weight of the structure had not to 
exceed that of an orthodox wing. As a result of tests 
on this wing, it was found that the profile drag had 
been reduced to one-half the usual value, while laminar 
flow was maintained up to 60 per cent. of the chord. 
Since, on conventional aircraft, the bulk of the para- 
sitic drag is in the body, tail unit and engine nacelles, it 
was concluded that if these could be eliminated and 
the remaining profile drag of the wing halved, the total 
parasitic drag would be reduced to about one-third the 
usual value. The next step was to make a tailless 
glider—the AW52G. This machine, which was exhi- 
bited at the seventh Flying Display and Static Exhi- 
bition, organised by the Society of British Aircraft 
Constructors and held at Radlett last September, had 
an all-up weight of 6,000 lb. and a span of 53 ft. It 
enabled most of the problems of stability and control to 
be tested in flight and confirmed the results of the wind- 
tunnel experiments. In fact, none of the controls, we 
understand, had to be altered, except that the gearing 
on the combined elevator-ailerons has been reduced. 
It should be added that this glider was of all-wood 
construction, with the exception that the skin was of 
Plymax. 

The AW52, which is geometrically similar to the 
glider, is based on the results of these experiments, 
though it is of all-metal construction. It weighs 
about 30,000 Ib., and has a span of 90 ft. and a wing 
loading of 25 Ib. per square foot. The gross wing area 
is 1,314 sq. ft., the wing aspect ratio is 6-16, while the 
angle of sweep back on the line joining the quarter- 
chord points at root and tip is 243 deg. The total 
area of the fins and rudders is 75 sq. ft., the angle of 
the slotted flap at take-off being from 25 deg. to 30 deg., 
and at landing 40 deg. The outer wings are swept 
back 35 deg. at the leading edge, and the thickness- 
chord ratio is 18 per cent. Owing to this sweep back 
there is a tendency for the outflow towards the tips 
to be very pronounced at slow speeds, and thus for a 
premature tip stall to occur. This could have been 
prevented by the use of a leading-edge slot, but as the 
experiments had been begun with a low-drag wing, 
and such a slot would have upset the laminar flow, the 
firm decided to find some other solution. A series of 
narrow slots 0-25 in. wide have been formed therefore 





along the wing surface in the direction of the span 
and at about 0-5 in. from the leading edge. 
These slots are connected by ducts to two large 
compartments formed in each outer wing, the com- 
partments, in turn, being connected to the intake 
ducts of the compressor. The connecting pipes 
to the intake ducts feed into a compartment just 
behind the leading edge, while the duct opening, which 
is of square section, is closed by upper and lower flap 
valves. These flaps come into action automatically, 
thus controlling the suction when throttling occurs or 
when the pilot’s stick is pulled right back. This boun- 
dary-layer suction equipment is only intended for use 
when the aircraft is approaching the stall; it is not 
employed to improve the performance. The leading 
edges of the wings are provided with thermal de-icing 
arrangements, the heat for which is drawn from the 
engine jet pipes. 

Longitudinal and lateral control are effected by one 
control surface on each wing, which fulfils the functions 
of the normal elevator and aileron. This controller, 
as it is called, is partly balanced by a shrouded forward 
surface, which is sealed at both nose and hinge. The 
balance chambers are vented to ensure good stability 
for the aircraft with the stick free, and further balance 
is obtained by the use of a geared spring tab. This 
controller is carried behind a Dowty hydraulically- 
operated surface, known as the corrector, the main 
function of which is to provide a powerful trimming 
device without impairing the lightness of the manually- 
operated chord controller. Power-operated dive-reco- 
very flaps are fitted to the under side of the wings to 
provide additional control during high-speed dives. A 
slotted flap of 27 per cent. chord is placed at the after 
end of the centre section to increase the lift. The 
maximum lift coefficient is less than that of a conven- 
tional aircraft owing to the absence of a tail. This is 
chiefly due to the fact that the controller is nearer the 
centre of gravity, and the down load on this surface, 
which is required to correct the pitching moment at 
low speed, is consequently larger. Nevertheless, a 
maximum lift coefficient of 1-6 can be achieved with 
the flap down. We understand that this problem, 
which represents one of the disadvantages of tailless 
aircraft, is still being investigated. As will be clear 
from the illustrations, fins and rudders are fitted at 
the wing tips, the area being determined by the stability 
and control necessary when flying with a single engine. 
The rudders are differentially geared, so that the excess 
drag of the one that is out-turned and moves farther 
than the other is additional to the yawing moment 
produced by the side face. 

The aeroplane is driven by two Rolls-Royce Nene 
jet engines, the nacelles for which are almost completely 
enclosed in the wings; each engine gives a static 
thrust of 5,000 lb. The intake extends forward of the 
leading edge of the wing, and wide slots at the mouth 
open into roughly square intake ducts. These contain 
the suction-control flaps and lead to the pressure 
chamber in which the engines are carried. ‘The tricycle 
undercarriage, which was designed and manufactured 
by Messrs. Dowty Equipment, Limited, is fitted with 
twin wheels and tyres and has a steerable nose wheel. 
This undercarriage has a long vertical travel so that 
the aircraft can, in emergency, be flown straight on 
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to the ground without flattening out, thus facilitating 
blind landings. The pilot’s compartment in the nose 
is pressurised and is provided with an ejectable seat 
so that he can leave the aircraft in an emergency, 
even at maximum flying speed. The aircraft is pro- 
vided with a complete range of instruments and all 
the control forces and angular displacements will be 
recorded by automatic observers. 

As regards construction, the wing consists of an 
outer skin, which is No. 16 or 19 gauge thick and is 
rolled approximately to profile. This skin is stiffened 
by corrugated stringers. Both skin and stringers are 
assembled on a jig, which has been accurately formed 
to the external profile of the wing, and are pressed 
to the correct shape by small jacks. The diaphragm 
is also placed in position while the skin is still held 
in the jig. The wing ribs are in halves, so that the 
upper and lower surfaces can be manufactured sepa- 
rately. The smoothness of the finished wing is then 
measured, and it is stated that the variations in profile 
do not differ by more than one or two thousandths 
of an inch from the ideal. A small amount of filling 
is used at the skin joints of the main section with the 
nose portion, while elsewhere the rivet heads have 
been milled off and a normal surface finish formed. 
The outer wings are secured to the centre section by 
a number of small fittings which are situated just under 
the skin surface. These are bolted to the inner skin 
stringers, which are reinforced near the joints. 

A second version of the AW52, which is now under 
construction, will be equipped with two Rolls-Royce 
Derwent jet engines. As these engines are smaller 
than the Nenes used in the first model, it will be 
possible to eliminate the exposed nacelles. It is hoped 
that the trials of these machines, which are admittedly 
of an experimental type, will provide information 
enabling larger models, weighing between 90 and 
100 tons and equipped with four jet engines, capable 
of giving speeds of 500 m.p.h., to be constructed. 
In this connection, it is pointed out that the entire 
load of such a machine would have to be stowed inside 
the wings and the height of the passengers would 
therefore govern the thickness and consequently the 
size of the wing. The total structure weight would be 
lower than that of an aircraft of normal design owing 
to the absence of the body and tail unit, as well as 
to the fact that a greater proportion of the load would 
be distributed along the wings. This would have the 
additional advantage of confining the fore and aft 
centre of gravity position within much narrower 
limits than is usual, which is essential in order to 
ensure longitudinal stability, which would otherwise 
be difficult to obtain owing to the absence of a tail 
plane. 





ESTABLISHMENT OF “‘ SMOKELESS ZONES.”’—In reply 
to a question by Mr. E. H. Keeling in the House of 
Commons on Thursday, December 19, the Minister of 
Fuel and Power (the Rt. Hon. E. Shinwell, M.P.) said 
that it was not proposed at present to introduce general 
legislation to enable smokeless zones to be established, 
as recommended by the Fuel and Power Advisory 
Council. One local authority already had power under 
which it could establish a smokeless zone. 
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LECTURES ON FOUNDRY PRACTICE. 


A counss of ten lectures on ‘‘ Modern Developments 
in Foundry Practice ” will be held at 7 p.m., on Friday 
evenings, commencing on January 24, in the Depart- 
ment of Applied Chemistry of the Northampton 
Polytechnic, St. John-street, London, E.C.1. The 
first. lecture, on “The Testing of Moulding Sands,” 
will be by Mr. F. H. Hoult, of Messrs. John Fowler and 
Company, Limited. bir subsequent lectures will be 
as follows : Jan “Fuel Economy in the 
Foun > by Mr. Hudson, of the Mond Nickel 
Company, Limited ; Fe “The Melting and 
Casting of Brasses and an ly by Mr. W. A. Baker, 
of the British Non-Ferrous Metals Research Associa- 
tion; February 14, ‘“‘ The Melting of Cast Iron in the 
Electric Furnace,” by Mr. F. V. Lewis, of Messrs, 
Birlec Limited ; February 21, “‘ Centrifugal Casting,” 
by Dr. 0. R. J. Lee, of the British Non-Ferrous Metals 
Research Association; Feb: 28, “ Mechanical 
Handling in the Foun: . by Mr. O. L. Pollack, of 
Messrs. John Gardom Company ; March 7, 
Metallurgical Aspects of the Production of Magnesium- 
Alloy Castings,” by Mr. A. J. Murphy. of Messrs. J. 
Freee As | Limited ; M 4, “ High-Duty 
and Special Cast Irons,” by Dr. A. B. Everest, of the 
Mond Nickel Company, Limited ; March 21, “ Some 
Developments in the Annealing of White Malleable 
“Tron,” 5 Mr. I. Jenkins, of the Research Laboratories 
of the General Electric Company, Limited; and 
March 28, “ The Marketing of ings,” by Mr. R. B. 
Tem mn, of Ealing Park Foundry, Limited. The fee 
for the course is 12s. 6d., and admission to the lectures 
is effected by personal enrolment at the office of the 
Polytechnic, which is open daily from 10 a.m. until 
7 p.m. 





LAUNCHES AND TRIAL TRIPS. 

M.S. “ MopJOKERTO.”—Single-screw cargo and pas- 
senger vessel built by Messrs. The Caledon Shipbuilding 
and Engineering Company, Limited, Dundee, for Messrs. 
Rotterdamsche Lloyd, N.V., Rotterdam. Main dimen- 
sions: 465 ft. by 64 ft. by 42 ft. 8 in.; deadweight 
capacity, 11,500 tons on a draught of 29 ft.9in. B.and 
W. type two-stroke double-acting Diesel engine of 7,500 
brake horse-power supplied by Messrs. John G. Kincaid 
and Company, Limited, Greenock. Trial trip, Novem- 
ber 30. 


S.S. ‘“‘ Mep1A.”—Twin-screw passenger and cargo 
liner built by Messrs. John Brown and Company, Limited, 
Clydebank, to the order of Messrs. Cunard White Star, 
Limited, Liverpool, for North Atlantic service. Main 
dimensions: 540 ft. by 70 ft.; gross tonnage, 14,000. 
Two sets of double-reduction geared turbines developing 
13,600 shaft horse-power for a service speed of 17 knots. 
Launch, December 12. 


M.S. “ PaTELLA.”—Single-screw tanker for the carriage 
of bitumen. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, to the order of Messrs. Anglo- 
Saxon Petroleum Company, Limited, London. Main 
dimensions: 460 ft. by 59 ft. by 34 ft.; deadweight 
capacity, 12,043 tons. Harland-B. and W. single-acting 
four-cycle eight-cylinder Diesel engine. Trial trip, 
December 17. 

M.S. “EmMpmrReE Srar.”—Launched as “ Empire 
Mercia” for the Admiralty, subsequently purchased by 
and completed to requirements of the Blue Star Line, 
Limited, Londom Twin-screw refrigerated cargo and 
passenger liner built and engined by Messrs. Harland and 
Wolff, Limited, Belfast. Main dimensions: 512 ft. by 
70 ft. by 43 ft. 44 in.; gross tonnage, 11,880. Harland- 
B. and W. two-cycle double-acting Diesel engines. Trial 
trip, December 17. 





CONTRACTS. 


ASSOCIATED BRITISH Or. ENGINES LIMITED, Duke’s- 
court, 32, Duke-street, London, S.W.1, have secured a 
contract for the supply of 35 Diesel-electric generating 
sets for the Argentine Government. The 35 Diesel 
engines, manufactured by MESSRS. MIRRLEES, BICKERTON 
AnD Day, LimITED, Stockport, are to be of the vertical, 
four-stroke, airless-injection, cold-starting type, with a 
bore of 84 in., and a piston stroke of 13%in. Four are 
five-cylinder engines, developing 262 brake horse-power 
at 600 r.p.m., each direct-coupled to 220-kVA generators 
built by the BRusH ELECTRICAL ENGINEERING COMPANY, 


LIMITED, Loughborough. The remaining 31 sets will be |, 


three-cylinder engines, rated at 157 brake horse-power, 
at 600 r.p.m., coupled to 125-kVA Brush generators. 


Messrs. LEYLAND Motors LimiTEeD, Leyland, Lanca- 
shire, have received an order, from the Aalborg Private 
Railways, Limited, Denmark, for 30-ft. long omnibuses 
to draw 36-seater passenger trailers. Three chassis, each 
8 ft. wide and having a 19-ft. wheel base, have been 
ordered, the propelling unit being a 125/130 brake horse- 
power Diesel engine. 


“ Som 8 parent 





BRITISH STANDARD 


SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8,W.1, at the price quoted at the end of the paragraph. 


Drawing Papers.—Four further British Standard 
Specifications, in the drawing-office equipment and 
materials series, have been issued together, in the form 
of a single publication. They comprise B.S. No. 1340, 
covering prepared tracing paper; B.S. No. 1341, 
dealing with natural tracing paper; B.S. No. 1342, 
coneerning detail drawing paper; and B.S. No. 1343, 
relating to cartridge drawing paper. Prepared tracing 
papers are defined as being those treated with oil, 
resin.or waxes to render them trans: t and suitable 
for use with ink or pencil. Gisuaed teesinn papers are 
described as being those which have been made trans- 

by a mechanical or similar process, during the 
course of manufacture, and rendered suitable for use 
with ink or pencil. Drawing papers of a substance up 
to and including 80 grammes per square metre are 
classed as detail drawing papers ; on account of their 
light weight, they are semi-transparent. Cartridge 
drawing papers are papers having a substance exceeding 
80 grammes per square metre. The sizes of rolls and 
the substances and surfaces of the papers are specified 
in all cases. Other clauses in the specifications relate 
to the formation of the papers and to the make-up and 
labelling of the rolls. The standard sizes of cut sheets 
of tracing and drawing papers are given in an appendix. 
[Price bf the four specifications, included under one 
cover, postage included. ] 





BOOKS RECEIVED. 


Metallurgical Materials, Alloys and Manufacturing Pro- 
cesses. By V.N.Woop. Chapman and Hall, Limited, 
37, Essex-street, Strand, London, W.C.2. [Price 25s. 
net.) 

Controlled Atmospheres for the Heat Treatment of Metals. 
By Ivor JENKINS. Chapman and Hall, Limited, 37, 
Essex-street, Strand, London, W.C.2. [Price 50s. net.]} 

Heaviside’s Operational Calculus Made Easy. By Dr. 
T. H. TurRNEy. Second edition, revised. Chapman 
and Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 10s. 6d. net.} 

British Industrial and Engineering Installations. 1946 
edition. Mitchell Engineering Group, 1, Bedford- 
square, London, W.C.1. (Price 25s. net.]} 

Cement and Concrete Association. Structural Precast 
Reinforced Concrete. By Kurt Bruic. Offices of the 
Association, 52, Grosvenor-gardens, Westminster, Lon- 
don, 8.W.1. [Price 10s. 6d.) 

The British Road Federation. The Book of Road Signs. 
By DupLeyY Nose. William Clowes and Sons, 
Limited, Little New-street, London, E.C.4, and The 
British Road Federation, Limited, 4a, Bloomsbury- 
square, London, W.C.1. [Price 2s. 6d.] 

A Course of Reinforced Concrete Design. By Tuomas J. 
Bray. Chapman and Hall, Limited, 37, Essex-street, 
Strand, London, W.C.2. [Price 25s. net.) 

Coal Preparation: Possibilities and Requirements. A 
Technical and Economic Review. O. W. Roskill and 
Company (Reports), Limited, 14, Great College-street, 
Westminster, London, 8.W.1. [Price 51. 5s.] 

Gasogénios para automoveis e outros fins. By LAURO DE 
BARROS SICILIANO. Lauro de Barros Siciliano, Asso- 
ciagéo Brasileira de Oombustéo, R. Jo&io Bricola 24, 
Sao Paulo, Brazil. 

“* Mechanical World” Monographs. No. 30. Factory 
Construction. Practical Details of Organisation and 
Procedure. By J. V. Brirrrain. Emmott and Com- 
pany, Limited, 31, King-street West, Manchester, 
[Price 3s. net.} 

The Oakwood Library of Railway History. No.1. The 
North London Railway. By MicHAEL ROBBINS. Third 
edition. The Oakwood Press, 30, White Horse-hill, 
Chislehurst, Kent. [Price 3s. 6d. net.) 

Admiralty Memorandum M.4. The Examination of Are 
Welds in the Shipyard. Recommendations by the 
Admiralty Ship Welding Committee for the Guidance of 
Shipbuilders, Designers, Inspectors and Foremen 
Engaged in the Fabrication of Ships’ Structures by 
Welding. H.M. Stationery Office, Kingsway, London, 
W.C.2. (Price 1s. net.) 

British Commonwealth Scientific Official Conference, 
London, 1946. Report of Proceedings. H.M. Station- 
ery Office, Kingsway, London, W.C.2. [Price 1s. 3d. 
net.) 

Ministry of Fuel and Power, and British Intelligence 
Objectives Sub-Committee. Technical Report on the 
Ruhr Coalfield. By a Mission from the Mechanisation 
Advisory Committee of the Ministry of Fuel and Power. 
B.I.0.S. Final Report No. 394. Volume I. [Price 3s. 
pet.) Volume II. In two parts. [Price for the two 
parts 25s. net.} H.M. Stationery Office, Kingsway, 
London, W.C.2. 





PERSONAL. 


Sm STantEy V. Goopatt, K.C.B., M.I.N.A,, 
M.I.Mech.E., bas been appointed a director of Messrs, 
Cammell Laird ard Company, Limited, Birkenhead. 


Mr. R. E. Bisnop, O.B.E., chief designer of the 
DE HAVILLAND AIRORAFT COMPANY, LIMITED, Hatfield, 
Hertfordshire, has been mede a director of the company, 
as from December 3. Mr. P. E. GORDON-MARSHALL, 
who has held senior positions in the de Havillard Aircraft 
Company since 1939, has been appointed a director of 
the associated company, Airspeed Limited. Mr. J. W. 
CAMERON has been appointed service manager, and 
Mr. C. D. BEauMONT, chief test pilot, to the de Havilland 
Engine Company, Limited. 

Mr. E. T. Jupex, M.A., chief engineer, Messrs. Dorman, 
Long and Company, Limited, Zetland-road, Middles- 
brough, has been elected a director of the company. 
Mr. E. K. Scorr has been appointed a special director. 

Mr. H. McNeum. has been appointed general manager of 
Babcock and Wilcox, Limited, Babcock House, Farring- 
don-street, London, E.C.4. Mr. W. F. C. ScHaaP has 
been appointed deputy chief engineer but retains his 
present position of chief project engineer. Mr. C. ! 
Davy has been made chief research and development 
engineer and Mr. T. W. Poxiock, chief technical 
engineer, Renfrew Works, on the retirement of Mr. E. G. 
WEEKS. 

The Couneil of the City and Guilds of London Institute 
have conferred the distinetion of Fellow of the Institute 
(F.C.G.I.) upon Mr. HarRowp Bisnop, C.B.E., B.Se.(Eng.), 
M.1.E.E., M.1.Mech.E., Mr. LOUGHNAN Sr. L. PENDRED, 
C.B.E., M.I.Mech.E., Mr. C. E. R. Sams, M.I.Mech.E., 
M.Inst.Pet., May.GEN. A. W. SPROULL, C.B.E., B.Sc. 
(Eng.), M.I.Mech.E., M.I.E.E., and Sm Bruce G. WHITE, 
K.B.E., M.Inst.C.E., M.I.Mech.E., M.1.E.E. 


Messrs. MERZ AND MCLELLAN, 32, Victoria-street, 
London, 8.W.1, have taken into partnership Mr. FRED- 
ERICK CAVENDISH WINFIELD, who has been a member of 
their staff for many years. Mr. Winfield will normally 
be at the office at Carliol House, Newcastle-vpon-Tyne, 1. 

Mr. R. WEAVING, M.I.E.E., retired on January 1 from 
his position as general manager of the British Electric 
Transformer Company, Limited (in association with 
Messrs. Crompton Parkinson, Limited), Hayes, Middlesex, 
but retains his seat on the board. The new general 
ma.ager is Mr. E. T. R. Batt. Mr. F. H. BEASANT, 
B.Se., A.M.1.E.E., A.M.I.Mech.E., has been made mana- 
ger, traction division, Messrs. Crompton Parkinson, 
Limited, Chelmsford, iv succession to Mr. H. G. MCCLEAN 
who is taking up an appointment in the United States. 

Mr. F. A. Fox, M.Sc., F.1I.M., is relinquishing his 
position as chief metallurgist to Magnesium Elektron, 
Limited, Clifton Junction, near Manchester, and is 
joining the staff of the British Welding Research Asso- 
ciation, 29, Park-crescent, London, W.1, during the 
present month. His title will be that of assistant director 
of research. 

Mr. H. Watson-Jones, M.Eng., A.M.. %.E., 
A.M.1I.Mech.E., head of the Mining Departmeat, Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, has been appointed Divisional 
Chief Electrical and Mechanical Engineer to the North- 
Westerr Divisional Coal Board. 

Mr. P. OC. SHarp, Mr. J. H. R. Nrxon, M.1LE.E., 
M.I.Mech.E., Mr. B. L. Metcatr, B.Sc., M.LE.E., 
M.1.Mech.E., Mr. D. S. A. E. Jessop, M.A., and COL. 
H. T. THORNLEY have been elected local directors of the 
Brush Electrical Engineering Company, Limited, Lough- 
borough, Leicestershire. 

Mr. HERBERT HaMER, M.Inst.C.E., has relinquished 
the position of City Engineer and Surveyor, Liverpool, 
owing to ill-health. 


Mr. E. 8S. WappINaTON, M.Inst.W., Assoc.I.E.E., of 


3.| Philips Industrial (Philips Lamps Limited), has been 


elected a vice-president of the Society of Engineers. 
He is chairman of the Organisation Committee of the 
Society and has been a member of the Council for some 
years. 

“Mr. J. B. Nem, A.M.I.Mech.E., has resigned the 
office of assistant honorary secretary of the Liverpool 
Engineering Society, 9, The Temple, Dale-street, Liver- 
pool. Mr. J. CARLISLE, A.M.I.Mech.E., has succeeded 
Mr. Neil and has also undertaken the duties of assistant 
honorary editor. 

Mr. C. S. Git has been re-elected chairman and 
Mr. F. A. MarTIN elected vice-chairman of the British 
Steel Founders’ Association. 

Dr. G. 8. Hisuop, B.Sc., A.R.T.C., A.M.I.Mech.E., 
A.F.R.Ae.S., has resigned his position on the staff of 
the Ministry of Supply (Air) on being appointed senior 
assistant to the Controller of Research and Long Term 
Development, British European Airways Corporation. 

Mr. A. WituiaMs, M.I.A.E., who was honorary 
secretary of the Western Centre of the Institution of 
Automobile Engineers for seven years, has been appointed 





general manager of Messrs. Trojan Limited, Croydon, 
Surrey. 
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NOTES FROM. THE NORTH. 
GLasaow, Wednesday. 

Scottish Steel.—Supplies have been in heavy demand 
from consumers, all anxious to obtain as much material as 
possible before the end of the month. There is to be a 
large carry-over into Period 1, and to the extent that 
steel has to be carried over undelivered, the user will 
lose, as deferred deliveries must count for quota in 
Period 1. The plate position was particularly difficult, 
and shipbuilders, with more than two years’ work on 
hand, had practically no material in stock, and were 
pressing for additional tonnage to enable a full programme 
of construction to be carried out during the present 
quarter, Sections are less difficult to. obtain and can 
still be procured in half the time it requires to obtain 
plates. Steel bars are also difficult to secure, and the 
heavy mills engaged are not able to cope satisfactorily 
with internal demands. The output of ingot steel in 
Scotland, for 1946, is expected to exceed that, for 1945. 
Messrs. Colvilles, it is understood, have expeeded their 
1946 ingot figures by fully 100,000 tons, in spite of a 
strike of bricklayers in September. and October. If this 
stoppage had not taken place, the yearly figure would 
have been approximately 250,000 tops higher than for 
1945. This must be considered an excellent achievement 
in view of the fuel and other shortages encountered 
during 1946. The sheetmakers also have a considerable 
carry-over of business and orders, and new business is 
taking fully six months to deliver. Steel scrap is still in 
limited supply, labour shortage preventing merchants 
from dealing promptly with the considerable tonnages 
of unsorted material lying in their stockyards, 


Scottish Coal.—Aeccording to the latest information, 
the output for the third week in December was 485,000 
tons, the highest level reached for two years. Production 
last week was also fairly high, but the total was reduced 
by high absenteeism in parts of Lanarkshire on Christmas 
Day. Some time was lost, particularly in the Lothians, 
due to a shortage of wagons. Distributors have been 
endeavouring to arrange additional supplies to tide the 
electric power stations over the New Year holidays. 
Assurance has been given that the position has been 
safeguarded, and no cuts should occur. The gasworks 
supplies have also been strengthened, and coke ovens, 
railways, hospitals, and other high-priority consumers 
have been provided for. Domestic allocations over the 
week were fully maintained, except in the case of those 
merchants draw‘ng from Shotts area, the distriet most 
affected by Christmas absenteeism. Industrial con- 
sumers are becoming anxious as stocks continue to 
dwindle, but, so far, supplies have been sufficient to keep 
the works in operation. Owing to the transport diffi- 
culties from North-East England, stocks of foundry 
coke are almost exhausted, and works are operating on a 
hand-to-mouth basis. 





NOTES FROM THE SOUTH-WEST. 


Carpivr, Wednesday. 

The Welsh Coal Trade.—The South Wales Area Council 
of the Mineworkers’ Union, who-recently sent a resolu- 
tion to London expressing lack of confidence on the part of 
their members in the chairman, General Sir Alfred Reade 
Godwin-Austen, and vice-chairman, Mr. G. E. Aeron 
Thomas, of the South Western Divisional Coal Buard, 
have now modified their views. Mr. Will Lawther and 
Mr. Arthur Horner, President and seeretary of the 
Union, came f.om London to meet the Council and discuss 
the situation that had arisen. Following their meeting 
a resolution was adopted stating that, despite the 
differences over the composition of the Divisional Board, 
they had decided to collaborate and eall upon their 
members to co-operate in a maximum effort to make 
nationalisation of the industry a complete success, The 
Coal Controller at Cardiff Docks, Mr. Arthur Haywood, 
has been appointed by the Coal Board to act as coal 
adviser to Lord Killearn, Special Commissioner for South 
Kast Asia, with headquarters at Singapore. Lord 
Killearn, formerly British Ambassador at Cairo, has been 
appointed to undertake relief contro] in South East Asia. 
As usual, output in the week which provided the pay for 
the Friday before Christmas showed a substantial jump. 
In the week ended December 14, preduction in South 
Wales was at the highest level of the year, at 546,456 
tons. The number of men engaged was 106,141. A year 
ago there were 107,319 men employed, and they produced 
530,056 tons. With production imterrupted by the 
holidays, the position on the South Wales steam-coal mar- 
ket has been made even more difficult. Producers have 
had to concentrate upon keeping up supplies for the 
most impertant consumers and there has been no coal to 
spare for ordinary users. As a rule, order books are still 
well filed for the next month or so, and forward business 
is consequently difficult to arrange. Exports were almost 
completely in abeyance, but there was a steady bunker 
trade, Outputs of patent fuel and cokes were earmarked. 
by business already in hand, and the demand for these 
was active. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Heavy iron foundries could deal with 
more orders, while the light foundries are awaiting heavy 
orders from the building trades. Extensive mechanisa- 
tion of foundries is taking place, and it is hoped to com- 
plete some schemes early in the present year. All 
foundries are short of skilled labour. In the light rolling 
mills, too, insufficient skilled labour is hampering the 
production of sheets and bars; there seems little’ likeli- 
hood of attracting the requisite number of men, all 
potential recruits preferring lighter work. Important 
developments are being carried out to permit makers of 
stainless steels to take advantage of the world demand. 
Cuts in gas and electricity are hampering production 
generally ; the electricity cuts are now to be extended 
to the smaller firms, who have been immune from the 
restrictions hitherto. A train-load of spun pipes has 
been dispatched to South America, where the pipes will 
be used for conveying gas. 

South Yorkshire Coal Trade.—Strong efforts to make 
December the best coal-production month of 1946 were 
largely nullified by an acute shortage of empty wagons, 
which caused some pits to close down for some days. 
The locomotive power available is insufficient for coal 
trains and empty-wagon trains. Gas coal is in urgent 
demand, and there are heavy calls for coal for electric 
power stations. Industrial steam coals are arriving at 
works spasmodically. House eoal is in very short 
supply, owing to some qualities being diverted to ether 
sections of the market. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—The heavy and increasing demand 
for iron and steel is much greater than producers can 
supply and outputs cannot be much imereased until 
better supplies of fuel are assured and more skilled labour 
is obtainable. Deliveries of coal and coke were quite up 
to expectation in the closing days of the year, but the 
feeling of uncertainty for the near future is noticeable. 
A substantial increase in supplies is required to enable 
iron and steel plants to be restarted. The distribution of 
tonnage is still hampered by inadequate rail transport, 
but some improvement can be reported and more wagons 
are gradually being returned to service from the large 
number in the repair shops. The yield of ironstone from 
the Cleveland mines is still disappointing, but imports 
of foreign ores are being maintained at a high level. 
There is no surplus of pig-iron and some semi-finished 
commodities are in inconveniently short supply, while 
firms engaged in producing finished descriptions of 
material are overweighted with orders. 


Foundry and Basic Iron.—High-phosphorus pig-iron is 
ted in inc d quantities for the light foundries. 
Since the suspension of production of Ne. 3 Cleveland 
pig, North East Coast makers of light castings have been 
drawing foundry-iron supplies almost entirely from the 
Midlands, and are seeking larger deliveries from that 
quarter. The make of basic iron barely keeps pace with 
the growing requirements of the producers’ own consum- 
ing plants. 

Hematite, Low-Phosphorus and Refined Iron.—Home 
users of East Coast hematite’are obtaining pareels te 
cover their immediate needs, but would much appreciate 
larger deliveries to replenish their depleted stocks. 
Considerable business could be put through with foreign 
buyers, but present conditions do not justify the release 
of tonnage for export. Outputs of low- and medium- 
phosphorus grades of iron are steadily maintained. 
Refined iron is in strong demand and production is on a 
seale that permits the allocation ef moderate parcels to 
overseas customers. 

Manufactured Iron and Steel.—Firms providing semi- 
finished and finished iron are able to deal satisfactorily 
with most demands, but the pressure for steel vastly 
exceeds the present productive capacity. 
reduction in the requests for maximum deliveries of steel 
semies, but while the continued shortage of billets 
necessitates some reduction in output at the re-rolling 
mills, reasonably good supplies of bars and slabs are 
reaching the sheet makers. Producers ef sheets and 
plates are so heavily sold that orders for supply before 
periods in the second half of the year are difficult te place. 
Manufacturers of rails, chairs, crossings and other rail- 
way requisites have as much work as they can handle 
over the next few months and producers of pit preps 
and colliery roofings also have a great deal of work in 
hand. 








PuysicaL Society’s EXxuisirion.—This year the 
annual exhibition of scientific apparatus and instru- 
ments, organised by the Physical Society, will be held at 
the Imperial College, Imperial Institute-road, Lendon, 
8.W.7, from Wednesday, April 9, to Saturday, April 12, 





inclusive. 


There is no. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








LONDON ASSOCIATION OF ENGINEERS.—Saturday, 
January 4, 6.30 p.m., Charing Cross Hotel, W.C.2. 
Films: “ Magic Wand of Industry ” and “ Prevention 
and Control of Distortion.” 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, January 6, 6 p.m., Neville 
Hall, Newcastle-upon-Tyne. “ An Axial-Flow Gas Tur- 
bine for Jet Propulsion,” by Dr. D. M. Smith. “‘ Cascade 
Wind Tunnel Research,” by Mr. K. Watson Todd. 
And at the Institution: Friday, January 10, 5.30 p.m., 
Storey’s-gate, St. James’s Park, 8.W.1. North-Western 
Administration and Production Group: Thursday, Janu- 
ary 9, 6.45 p.m., Engineers’ Club, Manchester. Discus- 
sion on “ Measurements in the Workshop and Tool 
Room,” opened by Mr. T. R. Oakley. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
Centre: Monday, January 6, 6 p.m., Royal Institution, 
Colquitt-street, Liverpool. ‘“ Domestic Water-Heating 
Installations of the Solid-Fuel/Electric Type,” by Messrs. 
R. Grierson and Forbes Jackson. South Midland Centre : 
Monday, January 6, 6 p.m., Janies Watt Institute, 
Birmingham. “Colonial Tel ications Systems 
and Plant,” by Messrs. C. Lawton and V. H. Winson. 
North-Western Centre: Tuesday, January 7, 6 p.m., 
Engineers’ Club, Manchester. ‘“ Design of High-Voltage 
Oil Cireuit Breakers,” by Messrs. H. E. Cox and T. W. 
Wilcox. And at the North-Eastern Centre: Monday, 
January 13, 6.15 p.m., Neville Hall, Newcastle-upon- 
Tyne. London Students’ Section: Wednesday, January 
8,7 p.m., Victoria-embankment, W.C.2. ‘“‘ Radio Trans- 
mitting Valves,” by Mr. A. Mason. 

INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section: Monday, January 6, 7 p.m., Hotel Metropole, 
Leeds. “ Training in Industry,” by Mr. Peter Smith. 
Luton Section: Wednesday, January 8, 7 p.m., Central 
Library, Luton. “ Sintered Carbides,” by Mr. H. 
Eckersley. Nottingham Section: Wednesday, January 8, 
7 p.m., Victoria Station Hotel, Nottingham. ‘“‘ Appren- 
ticeship Training,” by Mr. B. P. Cooper. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
January 7, 5.30 pm., Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ The Fischer-Tropsch Process,”’ 
by Dr. C. C. Hall and Mr. A. H. Taylor. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 7, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, 8.W.1. “ Problems of 
Cylinder Bore Wear,” by Mr. W. A. Robotham. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IX 
ScoTLaND.—Tuesday, January 7, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘“‘ Recent Developments in Coal- 
Mining Practice,” by Mr. R. A. Moore, 

INSTITUTE OF BRITISH FOUNDRYMEN.—Slough Section : 
Tuesday, January 7, 7 p.m., Messrs. High Duty Alloys, 
Trading Estate, Slough. “ Melting Furnaces.” Last 
Anglian Section: Thursday, January 9, 7 p.m., Central 
Library, Ipswich. ‘‘ Short Visit to the United States,” by 
Mr. F. Tibbenham. Lancashire Branch: Thursday, Jan- 
uary 9, 7 p.m., College of Technology, Manchester. 
** Apprenticeship Training,” by Mr. J. Gardner. Lincoln 
Section: Thursday, January 16, 7.15 p.m., Technical 
College, Lincom. “American Iren Foundry Melting 
Practice,” by Mr. W. J. Driscoll. 

HULL CHEMICAL AND ENGINEERING SocreTy.—Tues- 
day, January 7, 7.30 p.m., Church Institute, Albion- 
street, Hull. Presidential Address on “ Instrumentation 
in the Chemical Industry,” by Mr. E. E. Connolly. 

INSTITUTE OF FUEL.— North-Western Section: Wed- 
nesday, January 8, 2 p.m., Engineers* Club, Manchester. 
Reports of Coal Industry Joint Fuel Efficiency Com- 
mittee on “ Low-Grade Fuels.” 

INSTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.— Wednesday, January 8, 6 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
$.W.1. “ Air Filtration,” by Mr. N.S. Billington. Man- 
chester Branch: Monday, January t3, 7 p.m., Milton 
Halil, Deansgate, Manchester. “Unit Heaters,” by 
Messrs. H. Y. Turnbull and H. Hoyle. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
January 9, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“ Extensibility and Modulus of Rupture of Concrete.” by 
Professor R. H. Evans. 

INSTITUTION OF ENGINEERING INSPECTION.—Thursday, 
January 9, 6 p.m., St. Ermin’s Hotel, St. James’s Park, 
8.W.1. ‘Coloured Television,” by Messrs. L. C. Jesty 
and J. E. B. Jacob. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, January 
10, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
“ Housing,” by Mr. 8. J. Crispin. 

Wrst or SCOTLAND IRON AND STEEL INSTITUTE.— 
Friday, January 10, 6.45 p.m., 39, Elmbank-crescent, 
Glasgow. “ Open-Hearth Furnace Flames,” by Dr. J. H. 
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similar title. 
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All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
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Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 

places abroad, with the exception 
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For Canada £4 5 0 


Subscribers receiving incomplete copies through 
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Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
meagures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
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at the following rates :—5 per cent. for six; 12} per 
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334 per cent. for fifty-two insertions. 


TIME ror RECEIPT or ADVERTISEMENTS. 





Classified advertisements intended for insertion in 
the ‘current week’s issue must be received not later 
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“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
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lication, otherwise it may be impossible to submit 
proofs for approval. 


The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
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STRESSES IN A WELDED 
TANKER. 


Eves since the critical days during the war when 
new construction of merchant shipping gradually 
began to overtake sinkings there has been no mis- 
taking the tremendous importance of electrode weld- 
ing to the future of shipbuilding. The circum- 
stances of those times tended to emphasise the 
spectacular achievements of American shipyards, 
but it is no disparagement of their massive contribu- 
tion to the Allied war effort to recall that several 
local conditions dictated the use of welding for pre- 
fabrication and assembly on a scale that ‘was clearly 
impracticable in Britain. The evidence that Ameri- 
can practice outstripped both the art-and the science 
of welding as applied to shipbuilding is ample 
justification, were any needed, for the reluctance of 
British shipbuilders to depart in a great emergency 
from traditional methods in which they enjoyed 
acknowledged supremacy. A wise conservatism has 
helped rather than impeded the extending use of 
welding in ship construction, but much remains to 
be learned about the welding process, which is still 
relatively novel. 

An important part in resolving these uncertainties 








is being undertaken by the Admiralty Ship Welding | 8°¥8°* 


Committee, who are sponsoring a series of experi- 
ments planned to compare the structural behaviour 
of similar riveted and welded ships. A detailed 
account of what is probably the first major investiga- 
tion within this programme, recently published by 
authority of the Lords Commissioners of the Admir- 
alty, concerns the welded tanker Neverita,* but the 
experimental tests on a riveted tanker of the same 
form and general design have also been completed 
and, when those results are made public, the com- 
parison will obviously be most valuable. Structural 
welding is now firmly established, and, for that 
reason no less than for the technical interest of 
the work described, the report warrants close 
attention by naval architects and structural engi- 
neers generally. 

The immediate purposes of the investigation being 


* Report on Hogging and Sagging Tests on All-Welded 
Tanker M.V. “ Neverita.” Admiralty Ship Welding 
Committee Report No. R.1 (1946). H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 7s. 6d. net.] 





20 | Neverita was being 





to observe the deflections of the ship’s girder and to 
study the stresses set up on a cross-section near 
mid-length, by known changes in longitudinal bend- 
ing moment, the choice of a tanker as the subject of 
the experiments is obvious, since determinate 
hogging or sagging moments can be readily applied 
by flooding combinations of tanks. It is not without 
significance, perhaps, that the ship is of about the 
same size and form as the American tanker Sche- 
nectady,* and that the cross-section selected for 
special consideration—abaft the bridge fashion plate 
—is near the section which failed in the American 
ship. The Neverita, owned by the Anglo-Saxon 
Petroleum Company, Limited, is a motor-propelled 
tanker of 12,355 tons deadweight, built by Swan, 
Hunter and Wigham Richardson, Limited, and 
launched in February, 1944. She has an overall 
length of 485 ft., a moulded breadth of 59 ft., and a 
moulded depth of 34 ft. Transverse and longi- 
tudinal bulkheads divide the main part of the hull 
into nine sets of three tanks, the engines being aft. 
The superstructures comprise a long poop aft, a 
short bridge rather forward of amidships, and a fore- 
castle. The entire structure is arc-welded, with the 
exception of the connections of the frames to the 
side shell plating and a few other items. 

Some of the apparatus was installed while the 
fitted out, so that, as soon 
as she was handed over by the builders, the tests 


20! could be started. They were carried out during a 


fortnight of calm weather, with the ship moored at 
Jarrow Slake. The procedure was to measure 
structural strains in a large number of positions, 
mainly concentrated near one section amidships, 
and to observe the bending deflections suffered by 
the ship as a whole, produced by a succession of 
designed to cause hogging and sagging, 
changes of draught and trim, and hydrostatic pres- 
sure on one side of a longitudinal bulkhead. A note- 
worthy point is that each condition was maintained 
for at least eight hours, the gauges being read in the 
morning and again in the afternoon, so as to indicate 
variations due to changes in temperature distribu- 
tion throughout the ship and, incidentally, to guard 
against gross errors of observation. The designers 
of the experiment are to be commended on their 
foresight in providing a number of different types of 
instrument for each group of measurement. The 
major consideration in this class of research is to 
use the most appropriate method, but the relative 
merits of several equally promising devices manifest 
themselves only in the course of testing, and the 
best can be adjudged only by comparison with the 
others. This question is of more than passing 
importance, because upon the appraisal of the 
various apparatus used in this first trial depends the 
decision as to which methods and instruments 
should be developed to give improved service in 
future tests; upon which, in turn, depend the 
accuracy and reliability of the entire long-term 
comparison of welded and riveted construction. 

It is worth while to remark, therefore, that, of 
five forms of gauge used for the measurement of 
direct strain, those selected as most suitable were 
acoustic gauges of the Maihak type, some being 
mounted on elevated pads to eliminate local bending 
effects, and all having a base length of 43 in. ; long 
up to 10 ft. in base length, self-compensated 
for local bending; and electric-resistance strain 
gauges, of less than 1-in. base length, for detailed 
exploration round stress-concentrating features. 
The last choice is rather. unexpected, because the 
electric-resistance gauges actually used in the tests 
on the Neverita in 1944 suffered so much “ drift,” 
caused by changes of resistance unassociated with 
strain, that their results were too unreliable to be 
used for stress analysis. This type of gauge fulfils 
so many requirements not satisfactorily met by any 
mechanical instrument, however, that improve- 
ments have since been sought by intensive research, 
and already there are indications of adequate success 
for future work on ships. For the determination 
of local bending strains, the most promising instru- 
ment was found to be a form of cylindrometer which 
measures, by means of a sensitive dial gauge, the 
versine distance between a 6-in. chord and the 
curved arc of the bent plate. Observation, with a 
theodolite mounted on the ship’s bridge, of targets 


* ENGINEERING, Vol. 155, pages 371 and 376 (1943). 








14 








fixed to the masts and superstructure proved to be 
@ quicker and more precise method of measuring the 
overall deflections of the ship’s hull than readings of 
draught along the sides, or of water levels in a series 
of open-topped glass tubes connected to a common 
reservoir. Temperatures were measured by thermo- 
couples or mercury thermometers, and the specific 
gravity of the water by a float hydrometer. 

The analytical content of the report is concerned 
with the reduction of the instrumental observations 
to true strains, stresses and deflections; and with 
the comparison between measured and theoretical 
values of these quantities for each of the 14 artifi- 
cially-imposed conditions of loading. The analysis 
was subsequently extended to include the assumed 
conditions of the fully loaded ship, poised in static 
equilibrium, on waves of trochoidal form, respec- 
tively », and ~ of a wavelength in height, first 
hogging, with the wave crest amidships, and secondly 
sagging, with the wave trough amidships. The 
bending moments imposed during the tests were 
greater in hogging than for the assumed waves, but 
smaller in sagging, and hence about half-way 
between the values for the two waves as regards 
the range of moment. The measured deflections, 
amounting to 4-2 in. when hogging and 3-3 in. 
when sagging, are about 10 per cent. less than the 
theoretical values. Some of this disparity can be 
aecounted for by the fact that the effects of super- 
structures and a few other items contributing to the 
stiffness of the ship were neglected in order to sim- 
plify the computation. Nevertheless, the actual 
rigidity is apparently greater than theory predicts, 
whence it may be inferred that no significant loss 
of rigidity is attributable to local buckling of the 
plating which was observed in limited areas. The 
further inference, that the deflection of the ship as a 
girder is in linear proportion to the applied bending 
moment, is substantiated by the similarity of the 
ratio between theoretical and measured deflections 
for hogging and sagging, and also by the fact that 
no permanent set was measurable when the ship 
was restored to neutral condition after the trials. 

The same conclusion may be drawn from the 
general run of the measured stresses, the values of 
which were, on the whole, comfortably below the 
yield strength of the material. A certain amount 
of initial deflection in the plating of panels lying 
athwart the ship gave rise to high local bending 
stresses, and some large stresses and deflections due 
to hydrostatic pressure were observed in the lower 
part of the longitudinal bulkhead plating. In such 
circumstances, it is safe to presume that the stresses 
measured, at the surface, were considerably in excess 
of the underlying “heart of plate” stresses, and 
only in one panel of bottom shell plating was local 
plastic yielding observed. The exploration of stress 
in the fashion plate at the after end of the bridge 
revealed maximum stresses about 50 per cent. 
greater than the corresponding deck stresses. Around 
other structural details only small or moderate 
stresses were measured, except at a hatch opening 
and the bulwark rail in the test section, for which 
the concentration factors amounted to 1-6 and 
1-25, respectively. Stresses due solely to change of 
draught averaged about 1 ton per square inch com- 
pression in most parts of the hull plating, and, on the 
whole, were small enough to be ignored. Rather un- 
expectedly, higher stresses, occasionally rising to as 
much as 3 tons per square inch in the deck plating, 
and markedly affected by cloud shadows, were caused 
by temperature changes due to solar radiation. 

A i ition towards caution and criticism 
of ship welding will incline many readers of this 
report to remark that the measurements described 
take no account of either residual stresses or local 
alterations in the strength of the steel, which are 
not uncommon consequences of electrode welding. 
Within the range of forces applied during the tests, 
the minor degree of permanent set observed is 
evidence against any widespread weakness due to 
such factors, but since a very localised excessive 
residual stress, upon which fatiguing service stresses 
are imposed, may suffice to initiate a disastrous 
fracture, it is plainly good sense to employ every 
known artifice to ensure that the methods of fabri- 
cation are satisfactory and that the structural con- 
nections are designed to be welded and not merely 
fastened by welding instead of riveting. 
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PROGRESS IN ELECTRIC- 
CABLE DESIGN. 


THE extensive cable networks which are buried 
in the urban districts of Great Britain operate with 
so general a freedom from breakdown that they may 
justifiably be classed among the most reliable of 
electrical equipment. They tend, therefore, to be 
out of mind as well as out of sight. This reliability, 
however, has not been attained without a good deal 
of hard work. In fact, since Ferranti first used 
impregnated paper as a dielectric in 1891, on what 
was the first long-distance underground transmission 
of electrical energy, many improvements have been 
made in order that increasing amounts of power may 
be carried satisfactorily at higher and higher 
voltages. 

Developments in this direction have been most 
marked during the past twenty-five years, for in 
this period new principles, which have specifically 
resulted from the demand for cables to operate at 
pressures exceeding 22 kV, have been introduced. 
This may be illustrated by recalling that at the 
beginning of this period the three-core’ cables, which 
were usually employed for transmitting alternating 
current, were of what is known as the belted type. 
The employment of such cables for transmitting 
power at 33 kV, however, led to breakdowns, owing 
to the tangential electrical-stresses set up in: the 
dielectric. These stresses were eliminated by en- 
closing the cores in a conducting covering, thus 
ensuring that the stresses were confined to the 
dielectric instead of being distributed over the inter- 
vening spaces. This practice was found to be satis- 
factory provided the dielectric stress did not exceed 
40 kV per centimetre; and many miles of these 
so-called “‘ solid ” cables have been in operation on 
33-kV circuits for years. 

As, however, a dielectric stress of 40 kV per 
centimetre is the maximum that is permissible when 
a normal paper is used, the increasing employment 
of 66 kV and 132 kV as operating voltages intro- 
duced further problems into cable design; for 
while the manufacture of solid cables for such volt- 
ages is possible, the resulting unwieldiness would 
render the work of laying them difficult, if not 
impracticable. As is well known, too, when a cable 
heats up in/service the impregnating oil is forced 
outwards, and does not return when the cable 
cools, owing to the increase of its viscosity with the 
fall in. temperature. ‘‘ Voids” containing air are, 
therefore, formed in which ionisation takes 
when a certain limiting voltage isexceeded. Though 
this ionisation is present to a greater or less degree in 
all cables, it involves no practical disadvantage at 
the lower voltages. At the higher values, however, 
it leads to a slow development of carbonised tracks 
in the dielectric and .ultimately to failure of the 
cable. It, therefore, imposes limitations on the 
use of solid cables, limitations which for many years 
cable makers have been at pains to remove. 

Endeavours in this direction have led to the use 
of two general methods of overcoming these disad- 
vantages, and thus of permitting higher electric 
stresses to be used in the dielectric. The first of 
these methods is to impregnate the dielectric with 
an oil which flows freely at all operating tempera- 
tures and which is maintained at a pressure above 
atmosphere by suitable external means under all 
conditions of loading. The most successful of 
this type of cable is the oil-filled cable designed by 
Emanueli, some 30 route miles of which are to be 
found in this country on the 132-kV network of the 
Central Electricity Board near London. Oil-filled 
cables suffer, however, from the drawback of 
requiring a considerable amount of accessory plant 
for controlling the oil flow. Their employment also 
gives rise to difficulties when the cable route is 
undulating. 

The second method is to incorporate a compressed 
inert gas in the cable structure in such a way as to 
ensure that at all temperatures the formation of 
voids is either prevented or that ionisation is sup- 

Cables of this type can be divided into 
two broad classes, depending on’ whether’ the 
compressed gas is directly in contact with the 
impregnated-paper dielectric or whether the two are 
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permanently separated by an impermeable mem- 
brane. The compression cable, due to Hochstidter, 
Bowden and Vogel, and manufactured in this 
country by Enfield Cables, Limited, is an example 
of the latter type, an inner lead sheath being used 
to separate the gas from the dielectric. The 
im ted pressure cable proposed by Hunter and 
Brazier and manufactured by British Insulated 
Callender’s Cables, Limited ; the gas-cushion cable 
devised by Dunsheath and manufactured by W. T. 
Henley’s Telegraph Works Company, Limited ; 
and the gas-filled cable suggested by Beaver and 
manufactured by W. T. Glover and Company, 
Limited, are examples of the former class, as is the 
cable put forward by Arman. These cables are all 
alike in discarding the use of a membrane and, in 
fact, only differ from each other in detail. In the 
pressure cable, for instance, the gas is allowed to 
penetrate into the space between the dielectric and 
the lead sheath, while in the gas-cushion cable a 
helical spacer is used to provide a gas channel 
throughout the length of the cable. In Beaver’s 
cable the passage of the gas into the centre of the 
dielectric is ensured by varying the paper thickness, 
while Arman considers that the dielectric properties 
of the gas are sufficient to permit the use of impreg- 
nating compound to be avoided. 

Cables of all these types, except the last, are in 
use in this country, about 10 route miles being 
operated at 132 kV by the Central Electricity 
Board, as well as shorter lengths at 66 kV. These 
include the first installation of Hochstadter cables, 
which was carried out in 1932 on a route of about 
two and a half miles between Hackney and Waltham- 
stow. This installation, however, really comprised a 
33-kV three-core solid cable drawn into a steel pipe, 
which was then filled with nitrogen at a pressure to 
200 Ib. per sq. in., so that it was possible to operate 
it at 66 kV. A three-core cable of the same design 
in which the inert gas, as is now usual, was contained 
between lead sheaths, was laid at Ferrybridge in 
1940; while shortly afterwards a single-core com- 
pression cable, designed for operating at 132 kV, 
was laid at Osbaldwick. As regards the impregnated 
pressure cable, lengths of three-core design, operating 
at 132 kV, have been incorporated in the Central 
Electricity Board’s network between Gloucester and 
Oxford, while single-core cables of the same pattern 
are in use in South Wales. Details of the first 
132-kV cable mentioned were given on page 485 of 
our issue for November 22, 1946, and a description 
of the second will be found in Enorvgerine for 
December 27, 1946, on page 606. 

Experience in practice with these cables, combined 
with exhaustive test results, enables it to be stated 
that the problems connected with the design and 
manufacture Of cables capable of operating at 
voltages up to 132 kV have been successfully over- 
come. It is hardly likely, however, that this will be 
the end of the matter. [f, as is forecast, it becomes 
necessary to increase the operating voltage of 
certain sections of the British grid to 264 kV, it is 
reasonably certain that cables suitable for working 
at that pressure will be required, as the country 
tends to become more and more built over. In 
anticipation of this, some of the British manufac- 
turers have produced experimental lengths of cables 
on which tests at this voltage are being carried out ; 
and the results of these will be awaited with 
interest. To facilitate handling, these cables are 
of the single-core pattern, but otherwise are of the 
same. general design as those whiclf are already 
in use at 132 kV. If, moreover, it is decided 
that it will be technically advantageous to use 
direct current for trunk transmission, a cable of the 
same dimensions as that already in use on the 
three-phase circuit at Osbaldwick could be employed 
satisfactorily on a 550-kV three-wire system, with 
a corresponding saving in insulation and space 
occupied. In addition to the cables themselves the 
provision of suitable joints and sealing ends has 
proved a difficult problem. This is not due only to 
the high voltages employed, but also to the fact 
that, as the cables can only be manufactured in 
short lengths, a more than usually large number of 
joints is necessary. These matters, however, have 
been dealt with satisfactorily and it may be said 
that British cable manufacturers are well in advance 
of existing practice and present requirements, 
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NOTES. 


Tue Honovrs List. 

Tue New Year’s Honours List, which was pub- 
lished on Wednesday, contains the names'‘of many 
engineers and technicians who have rendered 
important services to the community. Thus Sir 
Ernest Darwin Simon, M.Inst.C.E., M.I.Mech.E., 
chairman of the Fuel Advisory Council, has been 
made a Baron, and Knighthoods have been conferred 
upon Brig.-Gen. A. C. Baylay, C.B.E., D.S.O., 
chairman, Birmingham and District Engineering 
and Allied Employers’ Association; Mr. A. B. 
Cauty, chairman, National Maritime Board; Dr. 
W. H. Coates, B.Sc., a deputy chairman, Imperial 
Chemical Industries, Limited ; Professor K. Grant, 
M.Sc., F.Inst.P., Professor of Physics, University of 
Adelaide, Australia ; Dr. W. N. Haworth, F.R.S. ; 
Mason Professor of Chemistry, University of 
Birmingham ; Mr. T. McPherson, M.B.E., M.I.N.A., 
director and general manager, Wallsend Slipway 
and Engineering Company, Limited ; and Dr. E. W. 
Smith, C.B.E., formerly President of the Institute 
of Fuel. Sir William C. Currie, lately Director 
of the Liner Division, Ministry of Transport, and 
Sir Frederick J. West, K.B.E., M.Inst.C.E., 
M.I.Mech.E., chairman and managing director, 
West’s Gas Improvement Company, Limited, have 
been made Knights Grand Cross of the Order of the 
British Empire. Among the new Knights Comman- 
ders of this Order are Mr. L. H. Keay, O.B.E., 
President, Royal Institute of British Architects, and 
Sir William V. Wood, President of the Executive, 
London Midland and Scottish Railway Company. 
The distinction of Companion of the Order of the 
Bath has been conferred upon Rear-Admiral (E) 
D. C. Ford, C.B.E., who succeeded Sir John King- 
come, K.C.B., as Engineer-in-Chief of the Fleet, 
on January 1; Air Commodore F. Whittle, C.B.E., 
R.A.F.; and Mr. H. E. Aldington, M-Inst.C.E., 
Chief Highway Engineer, Ministry of Transport. 

ENGINEERING CENTENARIES IN 1947. 


Though the present year will see the deferred 
commemoration of the centenary of the Chemical 
Society, and the commemoration of the fiftieth 
anniversary of the discovery of the electron, the 
history of which was recorded in our columns, the 
eentenary which will probably be of greatest interest 
to the majority of readers of ENGINEERING is that 
of the Institution of Mechanical Engineers. The 
Institution was founded at Birmingham in 1847, 
with George Stephenson as first president. On his 
death, a year later, his son, Robert Stephenson, 
was elected to the office, and it was his assistant, 
William Prince Marshall (1816-1906) who became 
the secretary, an office which he held till the head- 
quarters of the Institution were removed to London 
in 1877. The first copy of the Rules and Regulations 
appeared in 1847 and with a list of members, 70 in 
all, a number now increased to over 20,000. At least 
two of the presidents of the Institution were born 
in 1847, namely, Sir Alexander Blackie William 
Kennedy, F.R.S., and Michael Longridge, who held 
office in 1917. They both died in 1928. Another 
famous engineering institution, the Ecole des Ponts 
et Chaussées, of Paris, will reach its bicentenary 
this year, having been founded in 1747. The Corps 
des Ingénieurs des Ponts et Chaussées had been 
organised in 1716 for the upkeep of the main roads, 
bridges, canals and harbours of France, and in 1743 
the administrator, Daniel Charles Trudaine (1703-69) 
was placed in charge of it. In the following year, 
he opened a school for draughtsmen and it was 
from this that there evolved the Ecole des Ponts et 
Chaussées, of which Jean D. Rodolphe Perronet 
(1708-94), “the Telford of France,” was long the 
director. The school and the Corps had many 
distinguished pupils and engineers, and among these 
was Jacques-Elie Lamblardie (1747-97), who suc- 
ceeded Perronet as director. He held that office 
when, for a short time during the Revolution, the 
school lost its identity by being absorbed in the 
Ecole Central des Travaux Publics, the forerunner 
of the Ecole Polytechnique. The civil engineering 
school was only one of several technical training 
centres founded by France in the Eighteenth Century. 
It had no counte in Britain and it was this 
that led Telford to form the library of French engi- 
neering books, which are now treasured possessions 








of the Institution of Civil Engineers. If the theory 
of ineering made greater advances in France 
than in England, it was otherwise with the practice 
of mechanical engineering, the birth of which coin- 
cided more or less with the development of the 
steam engine. No one would claim that the steam 
engine was a purely British invention, but the germs 
of the use of steam power are found in the writings 
and experiments of many men of many nationalities, 
among whom was Denis Papin, who was born 300 
years ago at Blois,in France. The assistant at one 
time or another of Huygens, Boyle, and Hooke, he 
was a most imaginative, industrious and versatile 
man, and deserves to be remembered by engineers 
as the inventor of the Papin digester and the safety 
valve. Moreover, he had sound ideas on how to 
utilise the vacuum due to the condensation of steam 
beneath a piston, in a cylinder. He was a true 
pioneer. He is last heard of in 1712, the year in 
which Newcomen set up his first atmospheric 
engine—which embodied some of Papin’s ideas—at 
Dudley Castle, Staffordshire. Newcomen died in 
1729, but his work is recalled by the bicentenary 
of the death of the Swedish scientist and engineer, 
Marten Triewald, who erected the first Newcomen 
engine in Sweden and, in 1734, published his Short 
Description of the Atmospheric Engine, a translation 
of which was published by the Newcomen Society 
in 1928. Another feature of the scientific work of 
the Eighteenth Century was the remarkable number 
of experiments made in Western Europe and in 
America on electrical phenomena, which all helped 
to pave the way for the science of electro-magnetism, 
the application of which on a wide scale was seen 
in the latter half of the Nineteenth Century. Scores 
of men rose to fame for their electrical work, but 
the names of few are better known than those of 
Thomas Alva Edison and Alexander Graham Bell, 
both of whom were born in 1847. Among their 
contemporaries, too, were William Edward Ayrton, 
F.R.S. (1847-1905), and Paul Jablochkoff (1847-94). 
A Russian by nationality, Jablochkoff gave up his 
post as director of the Moscow-Kursk telegraph, and 
in Paris, in 1876, brought out his electric ‘‘ candles,” 
which, at the time of the 1878 Paris exhibition, were 
installed in the Place and Avenue de l’Opera, where 
they created a sensation. Other branches of engin- 
eering and technology are recalled by the names of 
other men whose centenaries or bicentenaries fall 
this year. Abraham Louis Breguet (1747-1823) 
has been described as “ one of the nicest, the most 
exact, and most ingenious mechanicians that 
France ever produced ” ; no less skilled was Charles 
Holtzapffel (1806-47), a Londoner, though the son of 
a German father, and author of Turning and Mecha- 
nical Manipulations. In the domain of metallurgy, 
occur the names of David Mushet (1772-1847) and 
Thomas Andrews, F.R.S. (1847-1907), both prac- 
tical ironmasters who advanced the theory under- 
lying production processes; of William Denny 
(1847-87), of Dumbarton, one of the most scientific 
shipbuilders of his day; and of Richard Sennett 
(1847-91), the first naval engineer to occupy the 
position of Engineer-in-Chief of the Navy. For the 
Engineering Branch of the Royal Navy, indeed, 
1847 was a year of the utmost importance, for it saw 
the introduction of the new ranks of Inspector of 
Machinery Afloat and Chief Engineer, and their 
appointment by commissions instead of warrants. 
These changes were made by an Order in Council 
of February 27, and Regulations of April 1, 1847. 





EXCHANGE OF GERMAN TECHNICAL DatTa.—<According 
to The Times of Monday, December 30, the President of 
the Board of Trade (the Rt. Hon. Sir Stafford Cripps, 
M.P.) and the United States Secretary for Commerce 
(Mr. W. A. Harriman) have issued a joint statement 
announcing arrengements for the exchange of the 
German tecbnical information, which has been acquired 
since the end of the warin Europe. These arrangements 
are, it is stated, complementary to those already in force 
whereby reports on German industry «nd technical 
developments, prepared by British and American investi- 
gators, are made available te industrialists of both coun- 
tries. handreds of thousands of important German 
scientif: > and technical documents have been discovered 
by British and American investigators in t heir respective 
zones and photographed copies have been made. In 
London, the main centre for German documents is the 
Board of Trade German Division (Documents Unit), 





LETTER TO THE EDITOR. 


—-_—— 


A PROPOSED BIOGRAPHY OF 
P. W. WILLANS. 


To THE Eprror or ENGINEERING 


Sm,—Several suggestions have been made that 
I should undertake the task of writing the life of my 
father, the late P. W. Willans. It has been pointed 
out that, while his fame rests meantime on the 
classic steam-engine trials, this has overshadowed 
his pioneer work in what to-day is known as “ mass 
production.” Again, it is probably not appreciated 
that he was years ahead of his time in regard to 
enclosed-type steam engines, workshop layout, and 
works management generally. 

Having recently called upon Mr. E. S. Ormsby, 
M.I.Mech.E., to obtain his help, he being probably 
the last survivor of the band of my father’s personal 
assistants, I found that he was on the point of getting 
into contact with me for the same purpose. We 
have therefore decided to work together. 

Any matter, however trivial it may seem to the 
sender, will be of value to the compilers, and can be 
sent either to the writer at his address, to Mr. E. 8. 
Ormsby, at 40, Grosvenor-gardens, London, S.W.1, 
or, with your permission, addressed to either of us 
c/o ENGINEERING. 


Yours faithfully, 
Kyrie W. Witass. 
Shattrick, 
Broadway, 
Iiminster. 


December 16, 1946. 


[We shall be pleased to accept and forward any 
information that may be submitted through this 
office.—Eb., E.] 





OBITUARY. 


MR. J. CHRISTIE. 


WE regret to record the death of Mr. J. Christie, 
which occurred at Folkestone on Wednesday, 
December 18, 1946, at the age of 78. 

John Christie was born in Glasgow on July 14, 
1868, and was educated at the Albany Academy in 
that city. On leaving school in 1883, he was 
apprenticed to the well-known firm of Messrs. Robert 
Napier and Sons, and subsequently studied mechani- 
cal engineering at the Glasgow and West of Scotland 
Technical College. In 1889, he entered the service 
of the British India Steam Navigation Company as 
fourth engineer, but a year later returned to the 
Glasgow and West of Scotland Technical College as 
assistant to Professor Jamieson. After a short time 
with Messrs. Crompton and Company, Limited, he 
was appointed second engineer to the electricity 
department of the Vestry of St. Pancras in 1891, 
and assisted in the erection of the generating station 
and the laying of the mains system in that area. 
A year later he became assistant engineer in the 
testing department of Messrs. Siemens Brothers 
and Company, Limited, at Woolwich, but shortly 
afterwards returned to electricity supply as second 
engineer to the Glasgow Corporation. In March, 
1894, he became city electrical engineer to the 
Londonderry Corporation, but four years later 
returned to Glasgow as power house superintendent. 
While holding this position he was responsible for 
the erection of the stations at Port Dundas and 
Pollokshaws-road, as well as for the operation of the 
older stations at Waterloo-street and Kelvinside. 
In 1900, he became resident engineer and manager 
of the Brighton Corporation Electricity Department, 
and was appointed engineer and manager in 1905 on 
the retirement of Mr. Arthur Wright. He held 
this position until 1931, and was responsible for the 
erection of the station at Southwick and played a 
leading part in the development of electricity supply 
in the area. 

Mr. Christie was elected a Member of the Institu- 
tion of Electrical Engineers in 1907 and had served 
on the Council. He was President of the Incor- 





Lansdowne House, Berkeley--quare, Lendon, W.1. 


porated Municipal Electrical Association in 1911. 
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THE ENGINEERING 
- OUTLOOK. 


1.—Tue Enorneerine Inpustry: RETROSPECT 
AND PROSPECTS. 

THE main task confronting the engineering indus- 
tries during 1946 was the reconversion to peace-time 
production and the expansion of capacity in order 
to re-equip manufacturing establishments in Britain 
and to cope with the heavy volume of orders from 
Ovetseas customers. In many branches of the 
industry, this task was far from being accomplished 
by the end of the year. The post-war demand for 
capital goods has accumulated during the year and 
stands at an unprecedentedly high level. Few 
engineering firms are in a position to effect delivery 
in less than two years after the receipt of an order ; 
the great majority of order books stand at three to 
five years, and in the case of certain industries, such 
as the hosiery-machine industry, at eight years or 
more. This is largely the result of inability to 
obtain normal replacements over the six war years. 

There are, however, other important factors, 
some of which have not yet fully materialised, such 
as the determination of many primary producing 
countries to increase their industrial capacity and 
thus to balance their economy in order to ensure 4 
greater degree of self-sufficiency in the event of a 
new war. Another factor is the growing age of the 
equipment in a great number of the older industries, 
both in Britain and overseas, which were equipped 
during the early part of this century and are in great 
need of extensive modernisation. Finally, there 
is the greatly increased demand for consumer goods 
and foodstuffs, resulting from a higher standard 
of living, brought about in many countries through 
war-time full employment. This necessitates large- 
scale expansion of manufacturing capacity in con- 
sumer-goods industries and in agriculture, and these 
in turn lead to generally increased activity in the 
capital goods industries. The present uneasiness 
about the long-term prospects of peace and pros- 
perity has tended to delay the implementation- of 
many new schemes, and, provided that international 
confidence can be restored, this should open for 
British engineering an era of great activity which 
may well extend over several decades. Moreover, 
there exists in almost every industrialised country 
@ shortage of labour and a trend towards higher 
labour costs, which are likely to act as a powerful 
incentive towards a greater degree of mechanisation. 

In this country, the extent of the demand for 
new plant and machinery may be gauged from 
consideration of some of the proposed schemes of 
industrial re-equipment. Among them may be 
mentioned the expenditure during the next six 
or seven years of 168]. million to re-equip and 
expand the steel industry ; 150/. million over five 
years to re-equip the coal mines; 60/. million to 
801. million over the next ten years to modernise 
the cotton industry; 28l. million for the wool 
industry; and at least 10/. million for hosiery. 
In addition, the Central Electricity Board have 
plans for extensions to generating capacity of 
4-62 million kW by 1949, involving plant and 
equipment valued at about 185/. million. Every 
Working Party report has stressed the need of the 


industries surveyed for new machines, and many] 


of the engineering industries themselves are known 
to require substantial re-equipment, and large 
extensions to capacity. 

Side by side with these exceptionally large 
domestic requirements for engineering products, 
there is the need of this country to export in order 
to pay for imports of raw materials and foodstuffs. 
The Board of Trade have set a target of an all-round 
increase of 75 per cent. on the total value of exports 
in 1938, and, owing to the inability of certain 
industries, such as coal and textiles, to achieve this 
target, many of the engineering industries have 
been encouraged to export on a still higher scale. 
The conflict between export and domestic require- 
ments has presented a difficult problem for the 
Government, which they have attempted to solve 
by consultation with the engineering industries 
concerned, and through allocations of raw matetials 
and licensing of manufacture. It is widely realised 
that, on the one hand, British industry as a whole 





will suffer if it is umable to secure the plant and 
equipment: required to improve its mariufacturing 
methods and working conditions and to reduce its 
labour ‘requirements ; moreover, exports of machi- 
nery urgently required in this country in many 
cases serve to build up foreign competition. On 
the other hand, it is also evident that long delays 
in the delivery of machinery overseas will tend to 
force old customers to turn to new suppliers or to 
undertake the manufacture of their own require- 
ments. It is not within the scope of this article to 
discuss this dilemma in detail, but merely to state 
it in order to show that the most important problem 
facing the engineering industries to-day is that of 
production, and more specifically of increasing 
capacity rapidly to wipe off the outstanding war- 
time requirements without swelling the capacity 
of each section of the industry beyond what can be 
reasonably estimated as a long-term level of demand. 
Throughout 1946, the engineering industries have 
struggled against innumerable difficulties in the 
way of full reconversion to peace-time production ; 
shortages of all kinds have caused the industry to 
live from day to day, and, in many cases, have 
prevented forward planning on the scale essential to 
efficient production of capital goods. Shortage of 
labour is probably the most serious bottleneck and 
is at the root of many of the raw-material shortages, 
such as iron.castings and certain finished-steel pro- 
ducts. Fluctuations in the labour force since 1929, 
as given in the Monthly Digest of Statistics of 
November, 1946, are shown in Table I, below. 


TABLE I.—Estimated Numbers Employed in Metal 
and Metal-Working Industries. (Thousands). 
(Metal manufacture, metal goods, engineering, and the 
* vehicle, aircraft and shipbuilding industries.) 





Employed on Orders for : 





Period. | Total Males. | Females. 
Supply | Home | Ex- 
Depts.t | Market. | port. 





July ..| 1,905 1,635 273 — _ 

1939— 

June . .| 2,716-7 | 2,289-6 427-1 _ _ — 
1943— 

June . .| 4,586-4 | 2,959-0 | 1,627-4 | 3,844-1 673-0} 69-3 
1945— 


June . .| 3,828-2 | 2,577-8 | 1,250-4 | 2,812-0 846-4) 169-8 


June . .| 3,205-5:} 2,416-7 | 788-8] 433-0 | 1,992-5| 780-0 
August | 3,282-4 | 2,506-1| 776-3) 381-8 | 2,105-5| 795-1 
Septem- 
ber ..| 3,307-6 | 2,531-3 776-3 351-0 | 2,129-9 | 826-7 























* Great Britain: males aged 14-64 and females aged 14-59, but 
luding non 1 workers earning over 420/. per annum. 
Part-time female labour is included, two such being counted as one 
unit. ‘ 
+ Mainly equipment and stores for armed Forces. 





It will be seen that the total labour force had 
increased from 1-9 million in 1929 to 2-7 million 
in 1939, when the metal and engineering industries 
accounted for 13 per cent. of the total working 
population. During the war, the labour force 
expanded rapidly, to reach a peak of more than 
4-6 million in 1943, or over 23 per cent. of the total 
working population, including the armed Forces. 
It will be noted that the employment of men in the 
industry had increased by only 29 per cent., while 
that of women went up fourfold. In September, 
1946, the number of men employed had decreased 
by about 15-per cent. compared with the war-time 
peak, but the number of women had fallen to less 
than half the peak figure. The total labour force in 
September, 1946, numbered 3-3 million, about 
600,000 greater than in 1939, and accounted for 
16 per cent. of the total working population (3 per 
cent. more than before the war). These 
show that the metal and engineering industries 
have kept a substantial proportion of the labour 
they gained during the war, while many other 
industries, such as coal, textiles, the distributive 
trades and the building industry, have not been 
able to regain their pre-war labour strength. It 
has often been argued during the past year that the 
hold of engineering on scarce labour is seriously 
prejudicing the recovery of other manufacturing 
industries ; nevertheless, the shortage of certain 
grades of engineering labour is acute and is affecting 
the reconversion and expansion efforts of the whole 
industry. There appear to be three distinct causes 
for these shortages. First, seyeral branches of the 





engineering industry were depressed almost through- 
out the inter-war period, while many never recovered 
fully from the depression in the early 1930's. During 
this period, much of their highly skilled labour was 
dissipated, and was permanently lost to other more 
fortunate industries. This is true, to name only a 
few examples, of the textile-machinery, locomotive, 
wagon and carriage industries, which now lack the 
skilled draughtsmen, patternmakers, moulders, 
fitters and erectors essential to their successful 
reconversion to full-capacity production. 

The second cause lies in the changes brought 
about by the war in the relative size of a number of 
industries. Industries such as tin-plate, construc- 
tional engineering, general ironfounding, watches 
and clocks, and jewellery, were severely contracted 
and lost the major part of their labour force to 
expanded industries such as light metals, aircraft, 
shipbuilding, marine engineering, scientific instru- 
ments, and electric cables. The former group has 
been unable so far to regain the lost labour. The 
tin-plate industry, for example, possessed in Sep- 
tember, 1946, only 51 per cent. of its 1939 labour 
force ; watches and jewellery, 68 per cent. ; iron- 
founding, 87 per cent.; while almost every other 
branch of the engineering and metal industries had 
more labour than before the war. 

The third cause of this mal-distribution of labour 
among engineering industries lies in the relative 
unpopularity of those with a history of cyclical 
unemployment and the reputation for poor amenities 
and working conditions. The ironfounding industry 
is foremost among these, and, in consequence, is 
finding the task of recruiting the necessary labour 
force extremely difficult. The resulting shortage 
of iron castings has proved one of the most persistent 
bottlenecks in engineering. Employment in iron- 
founding fell from 117,300 in June, 1939, to 72,200 
in June, 1945. By September, 1946, there had 
been a recovery to only 100,200. The report of the 
Joint Iron Council to the Ministry of Supply in 
May (submitted along with the report of the British 
Iron and Steel Federation) pointed out that the 
industry required a further 35,000 recruits, many 
of them highly skilled. By September, the industry 
had recruited about 26,000, but is still very short 
of highly skilled labour. The light castings and the 
engineering and jobbing groups, in particular, are 
suffering from this shortage and are finding it 
difficult to raise the productivity of their labour 
owing to the poor state of mechanisation and the 
small size of their units. Many large engineering 
firms have rebuilt, or are rebuilding, their own 
foundries, but there exists considerable scope for 
further rebuilding and improvements. 

The shortage of raw materials has also played an 
important part’in delaying the full reconversion of 
the engineering industries. The majority of firms 
have been unable to build up stocks, and delayed 
deliveries of certain items, such as many rolled-steel 
products, have caused serious production stoppages. 
Scarcity of raw materials has also had an unfortunate 
effect on managements and on the personnel gener- 
ally, causing the former to spend an unduly large 
proportion of their time and energy in securing 
urgently required supplies which should normally 
be available in each firm’s stockyard, and the 
latter, in many cases, to spin out their work to 
make supplies last. 

In the case of steel, home production is at present 
at a level comparable with the highest figures 
reached before and during the war, but any further 
increase in output is threatened by the shortage 
of fuel and by internal transport difficulties. The 
British Iron and Steel Federation’s plan provides 
for an expansion of raw-steel capacity from 14-1 to 
15-95 million tons per annum over the next seven 
years, and is itself dependent on adequate supplies 
of plant and equipment. Table II, opposite, shows 
the proposed changes in capacity for each section 
of the industry, as published in the B.I.S.F. report. 

‘During May, 1946, the Ministry of Supply an- 
nounced their approval for 47 schemes involving an 
expenditure of 64. million, stated to cover all the 
most urgent schemes which were ready to proceed. 
Among the urgent schemes being implemented is 
one for a large strip mill at Port Talbot, in South 
Wales, with an output of 1,000,000 tons of strip for 
the production of black plates, sheets and tin-plates. 
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At one time, it seemed as if nationalisation uncer- 
tainties might prevent the companies from embark- 
ing on this ambitious project. It has now been 
proposed to form a new company, which, in the 
initial stages, is likely to be a subsidiary of Messrs. 
Richard Thomas and Baldwins, to acquire the 
existing assets and to finance the construction of 
new plants. This should ensure that the projected 
hot strip mill, and the tin plate and cold reduction 
mill capacity related to it, are under a single control 
with prospects of improved efficiency and economy. 
The great increase in sheet-steel consumption has 
resulted in restricted supplies to the motor trade 
and other users, causing a considerable falling off 
in production during the last quarter of the year. 
The new steel mill will eventually make a substantial 
contribution to output. 


TABLE II.—The Steel Industry: Proposed Changes in 











Capacity. (Million tons.) 
5 n eties Present | Future New To be 
ranch of Industry. Capa- Capa- Build- | . 
city. oily. ing. Scrapped. 
Blast furnaces (exclud- 

ing forge and foun- 

Gey) .: ee ‘ 7-32 9-10 4-75 2-97 
Steel furnaces . . 14-10 15-95 5-84 3-99 
Billet mills 3-70 4°50 2-20 1-40 
Plate mills ‘ 1-75 1-75 0-50 0-50 
Joists, rail and ‘heavy 

section mills 2-50 2-50 0-65 0-65 
Sheet and tin-plate mills} 2-40 2-70 1-10 0-80 
Wire-rod mills 0-68 0-75 0-15 0-08 
Light section, bar, and 

strip mills 2-50 2-80 0-85 0-58 

















Another important scheme started during the 
year was the building of a steel plant at Corby, 
Northamptonshire, with a proposed capacity of 
500,000 tons of billets per annum. This scheme is 
sponsored by the United Steel Companies, Limited, 
and Messrs. Stewarts and Lloyds, Limited. Finish- 
ing mills will be laid down to roll some 200,000 tons 
of billets, and the balance of 300,000 tons will initially 
be supplied to the independent Midland rerollers. 
Messrs. Dorman, Long and Co., Limited, are building 
a 500,000l. power plant at their Cleveland works, 
and a new central ore-unloading and preparation 
plant for the whole group at the cost of 1,250,000I. 
The latter scheme will serve the company’s 
81. million project for a new steelworks and universal 
beam mill on a virgin site between the Cleveland 
and Redcar works. 

Urgent schemes approved by the Ministry account 
for 38 per cent. of the total expenditure proposed 
by the British Iron and Steel Federation, and it is 
evident that some considerable time will elapse 
before the industry is in a position to meet the full 
home demand. Apparent steel consumption is 
shown in Table III, herewith. 


TABLE III.—United Kingdom: Steel Consumption. 
ataancics Averages. (Thousand Tons.) 




















| ! 
| _ | Apparent 
| Produc- | Imports.t | Exports.+ | Consump- 
tion.* tion. 
1938 | 866 eo | uo | sis 
1939 1,089 110 114 | 1,085 
1944 | 1,010 116 18 1,108 
1945 - 983 13 52 | 944 
1946— | 
ist Qtr. --| 1,052 29 179 902 
2nd Qtr. : 1,093 37 210 20 
3rd Qtr. 982 44 106 20 
nicest Ss SN Aes sane caomecetlaanatnial - 
October | 1,270 48 130 1,188 
' 


* Steel ingots and castings. 
+ Raw steel, including semi-finished and finished steel products, 
but excluding scrap. 





It will be seen that consumption is well in excess 
of the 1938 figure and is increasing, rising in October 
to a higher level than at any time during the war. 
Exports fell sharply after the second quarter of 
1946, when the home requirements made it essential 
to curtail them to a bare minimum, mostly on a 
quid pro quo basis. A fuller picture of the iron and 
steel position, as given in the Monthly Digest of 
Statistics, is given in Table IV. 

It will be noted that steel stocks held at pro- 
ducers’ works in the British Iron and Steel Cor- 
poration’s stockyards have declined from 2-2 million 
tons to 1-1 million tons in September, 1946. 
Although no figures are available, it is probable 








that stocks held by consumers (2-5 million tons at 
the end of June, 1945) have fallen by an even 
greater margin. In the Board of Trade Journal of 
November, 1946, it is stressed that substantial 
increases in steel imports are necessary to meet 
the demand in full, but owing to conditions in the 
United States, on which Britain is at present 
deyendent for imported steel, supplies on the 
desired scale cannot be expected before the second 
half of 1947. Meanwhile, by drastic curtailment of 
exports of steel products, supplies for fabrication in 
this country are some 20 per cent. above. the pre-war 
level, and it is probable that they will remain at this 
Jevel during the first six months of 1947. 

TABLE IV.—Production of Pig Iron, Iron Castings, Steel 


Ingots and Castings and Deliveries of Finished Steel : 
Weekly Averages. (Thousand Tons.) 








| Steel Ingots | Net De- 
and Castings. | liveries Iron Steel 
Pig of Cast- | stocks 
Iron. Finished] ings.t + 
Total | Alloy.| Steel.§ 

1939 153 254 — — —_— _ 
1948 138 251 31 _— 45-5 2,171 
1944 130 233 22 192 40-8 1,684 
1945 137 227 14 171 37-8 1,224 

1946— 

January 144*| 229* 9* 173* 39-3* | 1,198 
February 146 247 9 186 46-4 1,174 
March 147 256 9 201 42-7 1,130 
April 149 252 9 185 46-3 1,146 
May 151*| 262* 11* 203* 42-9* | 1,131 
June 152 240 10 ly2 50-2 1,160 
July 147*| 226* 9* 177* 42-4* 1,199 
August 145 226 ll 173 46-4 1,187 
September| 147 238 ll 208 _ 1,105 

October ..| 156%) 254* 11* _ —_ —_ 























* Average of 5 weeks. 

+ Deliveries. 

¢ Stocks held at producers’ works and in British Iron and Steel 
Corporation stockyards, including material in transit. Consu- 
mers’ stocks, which are excluded, amounted to 2,785 thousand 
tons at the end of December, 1944, and 2,507 thousand tons at 
the end of June, 1945. 

§ Total U.K. production, less deliveries to other steel firms for 
further conversion. 

The strain upon supplies of some raw materials 
cannot be relieved to any great extent by substitu- 
tion of other materials. In a lecture to the Institute 
of British Foundrymen in mid-1946, Sir Claude 
Gibb pointed out that the shortage of iron castings 
had led to the use of substitutes such as welded- 
steel structures for heavy iron castings, and sub- 
stitute materials for guttering and drainpipes ; but 
the shortage of steel prevents any large-scale sub- 
stitution. During the war, the substitution of steel 
for timber for pitprops was carried out extensively, 
and intensified the steel shortage. Substitution of 
light metals, such as aluminium and magnesium, 
now in ample supply, is practicable to only a very 
limited extent, mainly because of the need for 
specialised processing capacity. Consequently, 
British industry must continue to face raw-material 
shortages for many months, until imports can be 
increased sufficiently, and only the most efficient 
distribution of available supplies will prevent serious 
dislocation of the production drive. 

Fuel shortages have not seriously affected the 
engineering industries during the past year, although 
electricity cuts have interfered with production 
during the last quarter of the year and the recent 
narrowly-averted closing of the Austin Motor Com- 
pany’s works, due to lack of coal, may be the fore- 
runner of further difficulties as the winter proceeds. 
Table V, herewith, shows that the consumption of 
coal by the iron and steel and the engineering indus- 


| tries has declined substantially since 1943. 








TABLE V.—Consumption of Coal by Industries* : Weekly 
Averages. (Thousand Tons.) 
Engineering Total 
a Iron and and Other Other Inland 
Steel. Metal Industries. | Consump- 

Trades. tion. 

1943 .. 217 94 533 3,675 
1944 .. 198 87 515 3,602 
1945 .. 183 77 507 3,440 
1946t 182 69 558 3.479 

















* Undertakings with an annual consumption of 100 tons or 

ore. 

r t First 10 months only. 

Apart from the effect of the fuel efficiency drive, 
the decline in coal consumption has probably been 
due in part to increased electrification of workshops 
during the war years. 





Apart from the maldistribution of labour and the 
shortage of raw materials, there are signs that the 
reconversion of the engineering industries is being 
seriously retarded by the inability of certain 
industries to supply others with the tools and equip- 
ment they require. Among these, an important 
place is held by certain branches of the electrical 
industry and the machine-tool makers. Shortages 
of tools, electric motors, switchgear and control 
gear, and certain types of welding equipment are 
affecting the rate of reconversion, limiting moderni- 
sation and expansion schemes, as well as delaying, in 
many cases, the delivery of products which require 
ancillary equipment, particularly electric motors. 
Table VI, below, which is taken from the Monthly 
Digest of Statistics, shows that tke deliveries to 


TABLE VI.—Deliveries of Machine Tools, Electric Motors 
and Welding Equipment, by Quarterly Periods. (Numbers.) 























Metal- | Wood- Resist- 
Arc- Port- 
work- | work: |miectric| Weld- | S2°€ | able 
_ ing ing Ma- Weld- 
- Motors,| ing Power 
Machine} chine ° Sets. ing Tools 
Tools. | Tools. ve Sets. 2 
1941f 20,232 — — — _ — 
1942+ 23,946 | 2,241 _ _ —_ — 
1943t 19,050 | 2,832 | 3,225 _— 705 _— 
1944+ 14,781 | 2,664 | 3,486 | 2,160 594 38,258 
1945— 
lst Qtr 12,901 | 2,724 | 3,532 | 1,667 610 | 33,681 
2nd Qtr. | 14,625 | 2,366 | 3,170 | 1,502 | 540 | 35,078 
8rd Qtr 9,472 | 2,129 | 2,852 1,846 702 28,813 
4th Qtr 9,729 | 2,229 | 2,962 | 1,609 605 34,593 
1946-— 
ist Qtr. 11,739 | 1, 3,021 | 1,562 591 27,780 
2nd Qtr 10,253 | 2,347 | 3,181 ; 1,222 402 20,847 
3rd Qtr. | 11,706) — — 1,315 | 470 | 20,348 








* 1 h.p. to 300 h.p.; by value (1,000U.). 

t Quarterly average. 
industry have not been maintained since the end 
of hostilities. Supplies of second-hand machinery 
from ordnance factories have helped to re-equip 
industry to a considerable extent, and will continue 
to do so as such tools are released from Government 
stocks, but only limited quantities of the remainder 
are believed to be suitable for reconverted industry. 
During the year, the Government disposed of 
machinery valued at 22/. million from a stock of 
601. million at the end of the war. The bulk of the 
sales were made to British firms, and the Ministry 
are hoping to dispose of a further 22/. million during 
the current year; but it is anticipated that a large 
proportion of the demand will come from overseas 
buyers, and the Ministry have now instituted a ten- 
dering scheme. 

The demands for machine tools and small electric 
motors are interrelated, and a shortage of the latter 
is known to have held up the delivery of machine 
tools, as well as that of many other types of machines. 
The decline in the delivery of arc-welding equipment. 
is not surprising, since some of the main users are 
well supplied from the war years, but the fall in 
resistance-welding sets deliveries is ominous at a 
time when the motor-car industry is due for a 


TABLE VII.—United Kingdom Exports and Imports of 
Machine Tools, Electric Motors and Welding Equip- 
































ment. Quarterly Periods. (Tons.) 
| Exports. Imports. 
— Metal- Weld- | Metal- Weld- 
Working | Electric} ing |Working| Electric) ing 
Machine | Motors.| Equip- | Machine | Motors.) Equip- 
Tools. ment. | Tools. ment. 
1938 6,030 2,782 — 5,964 467 -—- 
1943 9,894 4 — 
1944 8,065 2,006°|. 822 |} 3,499 88 —_ 
1945 4,753 1,685 | 1,632 1,614 17 - 
1946— 
Ist Qtr. | 5,182 2,478 667 | 2,215* 13 20 
2ad Qtr.| 8,838 2,513 569 1,600* ll 27 
3rd Qtr.| 9,786 3,033 570 | 2,892* 36 41 
* Includes reconditioned machinery. 
post-war re-tooling. Electric motors of all kinds 
are known to be scarce, and the position is rather 


worse than the figures indicate, since a substantial 
proportion of the deliveries are for export. The 
shortage cannot be made good by imports, because 
it is world-wide. Table VII, abstracted from the 
official Trade and Navigation Returns, shows the 
position up to September, 1946. 

Exports of metal-working machine tools are 
increasing and, in the third quarter of 1946, were 
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60 per cent. above the 1938 figure, while those of 

. electric motors exceeded the 1938 level by about 
10 per cent. During the first nine months of 1946, 
total deliveries of machine tools were valued at 
14-11. million ; in the same period, Britain exported 
6-41. million. Some of the exports may have been 
second-hand machines, but at least a third of the 
total deliveries must have been for export. i 
the first half of the year, total deliveries of electric 
motors were valued at 5-2i. million, of which 
1-21. million, or 23 per cent., were exported. Im- 
ports, although increasing, are far below the 1938 
level, and it is often argued that the export of such 
basic equipment, which is so urgently required by 
the British industry, should be cut down consider- 
ably. 

The numerous and pressing problems of the 
engineering industries, and, in particular, the allo- 
cation of its products to home industries, have 
aroused a great deal of controversy throughout the 
past year. The Amalgamated Engineering Union 

improvements in Government machinery 
in order to give engineering all possible help in its 
reconversion efforts, arguing that, while useful 
estimates were being made of the machinery require- 
ments of some individual industries, there appeared 
to be no attempt to fit the pieces together, to relate 
available capacity to total demand and allocate 
priorities. In the absence of a broad plan covering 
priorities, adjustments to capacity, and orderly 
expansion, it is almost inevitable that bottlenecks 
should multiply and that many less essential engin- 
eering products should absorb a disproportionate 
amount of scarce manufacturing capacity and labour. 
The A.E.U. urged on the Government the wisdom 
of setting up an Engineering Advisory Board to 
assist the Minister in tackling this difficult but vital 
task, with a full-time chairman and staff who would 
have day-by-day contact with the department 
officials, and to provide the closest possible link 
between those with executive responsibilities and 
those engaged in industry. The Minister of Supply 
decided, after almost a year’s deliberation, to set up 
an Engineering Advisory Council* towards the end 
of the year; but not, as suggested by the A.E.U., 
one comprising a full-time chairman and staff. 
The new Council will consist of an equal number of 
representatives from employers and unions, with 
either the Minister himself or his Parliamentary 
Secretary as chairman. The Council will meet 
early in the present year, but, although a step in the 
right direction, will probably lack the authority and 
facilities that could have been granted to a per- 
manent staff. 

Although the capacity of the engineering indus- 
tries is still far below present-day requirements 
much has been done since the end of the war to 
ensure greater output. By the end of September, 
1946, 256 war-time Government factories had been 
allocated to industry ; of these, 189 were acquired 
by engineering firms. In addition, building licences 
have been granted for 135 new factories. Lack of 
published information prevents a detailed analysis 
of this additional capacity, but it is hoped to give a 
picture of expansion schemes for individual indus- 
tries in subsequent articles in this series. 

There is a great shortage of sub-contracting 
capacity in engineering, and the whole question 
merits further detailed consideration. Sub-con- 
tracting of machinery and vehicle components was 
carried out on a very large scale in Germany, the 
United States and Canada during the war, and 
similar methods may well lead to great economies in 
the use of scarce labour in this country. An exhaus- 
tive examination of the difficulties and problems 
inherent in such manufacturing methods lies outside 
the scope of this article. They are obviously depen- 
dent on long lines of production, and on a far greater 
degree of standardisation of products than at 
present. Opinions are divided, for example, as to 
the practicability of sub-contracting the manufac- 
ture of boilers for the locomotive industry, or the 
hundreds of intricate parts that go into the making 
of a textile machine. Moreover, there exists no 
coherent plan for the use of existing sub-contracting 
space. Sub-contractors, not unnaturally, tend to 





* The Council does not-include shipbuilding or any 
parts of the iron and steel industry, which come under 
the Iron and Steel Board. 





give priority to their good pre-war customers, and 
industries which were not working to full capacity 
before the war, such as the locomotive and. textile- 
machinery industries, have to take their place in a 
long queue. The task of planning the use of existing 
sub-contracting capacity will probably fall to the 
new Engineering Advisory Council, but this body 


During | will find it extremely difficult without the help of a 


fully integrated picture of the engineering industries. 
Such a survey has not been carried out since the 
Royal Commission on the Metal Industries published 
their report in 1928, and a new survey is badly 
needed. 

In September, 1946, the metal and engineering 
industries employed nearly 827,000 persons on ex- 
port orders, a quarter of their total labour force. 
This proportion was greater than that for all manu- 
facturing industries by nearly 4 per cent. The 
extent to which the engineering industry con- 
tributed to the Gavernment’s export drive during 
the first nine months of 1946 is shown in Table 
VIII, herewith, which, like Table VII, is taken from 
the Trade and Navigation Returns. 


TABLE VIII.—Value of Exports of Some Engineering 
Products. (1,0001.) 


























| 1946 
| Value 
— 1938. | 1943. 1944. 1945. | 1946.* | as Per- 
| | centage 
| of 1938. 
B27? 
Iron and | 
steel, and | 
manufac- 
tures there- | 
of . 41,556 | 6,054 | 8,054 | 20,576 | 60,356 | 1094 
Non- ferrous 
metals and 
manufac- 
tures there- 
of .. ..| 12,339 | 6,552) 4,704/| 11,716 | 28,000; 310 
Electrical 
and 
apparatus. .| 13,430 | 11,091 | 12,637 | 13,632 | 25,923 | 257 
Machinery . .| 57,868 | 28,013 | 40,960 | 44,609 | 75,193 | 173 
Vehicles (in- 
cluding 
locomo- 
tives, ships 
and air- } | 
craft) . «| 44,627 | 8,691 | 11,677 | 18,159 73,432 | 220 
' | } 





* Nine months. 
+ Calculated on a monthly average basis. 

It should be noted that these figures represent 
the value of exported products, with average metal 
prices at about 180 per cent. of the 1938 average 
level, and prices for machinery and vehicles about 
double those for 1938. Increases in the volume of 
exports are therefore much lower, and for many 
industries the volume of exports is below the pre- 
war level. Non-ferrous metals show the greatest 


* | increase in value, having more than trebled, followed 


by electrical goods and apparatus. This is due to 
the great expansion of these industries during the 
war, and to the ease with which plant and equip- 
ment installed to make aircraft components can be 
adapted, for example, to the production of pots and 
pans; and that of electrical-accessory makers, to 
such products as electric irons, kettles and radia- 
tors. There is a limit, however, to the capacity of 
any market to absorb such goods indefinitely, and 
it is of the greatest importance that there should be 
a further increase in exports of machinery and 
vehicles. Textile-machinery exports, for example, 
are still far below the volume for 1938. The 
inevitable result of long-delayed deliveries is the loss 
of markets, either to other suppliers or through the 
industrialisation of the purchasing countries. Under 
present conditions, early delivery is often considered 
of greater importance than price, and this gives the 
engineering industry of the United States an oppor- 
tunity to establish a foothold in markets which were 
predominantly British before the war. A great 
expansion of American exports took place during 
the war, particularly to the Dominions, India, China 
and Latin America. Large-scale installation of 
American plant and equipment will call for American 
spare parts and replacements. Throughout 1946, 
the demand for engineering products has been far 
in excess of world output, but the United States has 
built up a steel capacity much beyond its own 
normal requirements, and, once Ameriean metal and 
engineering industries have caught up with their own 
accumulated home demand, it is expected that they 
will enter the export field on an increased scale. 





_ JAN. 3, 1947. _ 
Provided that serious labour strife can be avoided, 
this may occur towards the end of the present year 
in the case of steel, and during 1948 in that of 
machinery. Already there are signs that American 
business men are determined to seize every oppor- 
twinity to secure important orders which appear at 
all likely to offer prospects of long-term trading 
connections with any country. A large order for 
power-plant equipment was obtained by an Ameri- 
can firm from New Zealand by tendering substanti- 
ally below the British price, though the general run 
of United States export prices for products of the 
engineering industry is well above the corresponding 
British price. The American locomotive and rail- 
way wagon industries have accepted large orders 
from Europe and Latin America, offering early 
delivery dates, in spite of the acute shortage of these 
products in their own country. 

The temporary elimination of Germany as a sup- 
plier of capital goods presents a unique opportunity 
for the British engineering industry. Unfortunately, 
it seems unlikely that it will be possible to expand 
engineering capacity in this country quickly enough 
even to fill the gaps created by the absence of Ger- 
man products fro. those British markets where 
they had gained a foothold before the war, let alone 
to capture traditional German markets in Europe 
and the Middle East. Other competitors are 
already appearing, many of them urgently in need 
of foreign currency ; for example, the peace has 
brought greatly increased engineering capacity to 
Poland, and France has produced a four-year recon- 
struction plan designed to ensure self-sufficiency in 
agricultural machinery and heavy engineering plant. 
Only early delivery dates, coupled with most ener- 
getic marketing measures, could secure for this 
country an important place as a supplier of capital 
goods to Europe. 

The British currency position is also giving rise 
to serious misgivings. The Bretton Woods agree- 
ment, and the international plans for multi-lateral 
trade that have followed, can only work to Britain’s 
disadvantage on the short term, for, initially, free- 
dom must necessarily benefit the nation in the 
strongest position. Shortage of dollars and other 
“hard” currencies may play an important part in 
determining the destination of British exports dur- 
ing the present year. It is almost inevitable that 
the Government should endeavour to obtain the 
best possible return for the limited quantities of 
engineering products the country can afford to send 
overseas. This may mean a reduction of shipments 
to “‘ soft”-currency countries such as India, Turkey, 
Egypt, and the Crown Colonies, in favour of * hard ”’- 
currency countries, such as Canada, Sweden, Bel- 
gium and Switzerland. Trade with Eastern Europe, 
Russia and some of the Scandinavian nations has 
been on a very reduced scale, owing to the inability 
of the British Government to offer long-term credit. 
The capital goods requirements of these countries 
are almost unlimited, and so far only the political 
prejudices of the American Congress have prevented 
the United States from stepping in. Britain may 
have to supply Russia with ships and locomotives 
in order to obtain timber, or Finland with power- 
plant equipment in return for timber and wood- 
pulp; but it seems that any trading agreements 
with soft-currency countries are likely to be ona 
barter basis, with the British contribution consisting 
in almost every case of plant and equipment. The 
exports of individual engineering industries will be 
revieWed in detail in subsequent articles in this 
series. The general picture is given in Table IX, 
opposite, which sets out exports of the principal 
categories of machinery and vehicles. 

The prospects facing British engineering during 
the present year are good, since world demand 
greatly exceeds world capacity. The long-term pros- 
pects will depend to a great extent on a rapid solu- 
tion to the many problems outlined in this article. 
It has been shown that the industry has a vital part 
to play in raising the standard of living in this 
country. The future of this country as a great 
trading nation depends on a well-equipped manu- 
facturing industry, amply supplied with raw 
materials of all kinds. The engineering industries 
will be called upon both to supply the equipment 
and, by exporting their own products, to pay for a 
substantial proportion of the raw materials that 
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have to be imported. To do this, they must 
catch up with arrears of demand with the mini- 
mum of delay, and secure increased output 
without any substantial addition to their present 
labour force. This means greater efficiency and 
higher productivity of labour. The responsibility. 
falls on employers, employees and Government alike. 
The attitude of manual workers in general and the 
productivity of labour will be discussed in the next 
article in this series. Manufacturers must take 
advantage of the present boom conditions to 
modernise their works, and to improve amenities 


TABLE I1X.—United Kingdom: Exports of Machinery 





and Vehicles. 
Quantities Value* 
(Thousand tons). (1,0001,). 
] 
Industry. | a; 
| } 1946 1946 
1938. | 1945. | (9 1938. | 1945. 9 
} | months.) months.) 
Agriculvuial A ae Ce ae 
machinery and | 
parts a on 24 | 39 | 1,287 | 2,250 | 4,634 
Air and gas | 
com piessors | | 
and exhaust- | | 
ns. ie ij 3 573 | 329 880 
Boilers and | 
bower - house } 
plant ae 21 | 32 3,863 | 2,273 | 3,616 
Boot and shoe- | 
making ma- | 
chinery - t t 167} 110 224 
Cranes, trans- 
porters and 
other lifting 
and convey- | 
ing machinery} 22 8 19 1,870 | 1,143 | 2,603 
Dairy machin- 
ey .. of 1 t 1 235 169 363 
Electrical ma- | 





chinery -.| 45 | 48 29 7,804 |10,662| 8,521 
Excavating and | 

similar mach- | 
inery ea 2 6 681 | 382 | 1,137 
Furnace plant as 2 2 357 149 263 
Grain - milling 

















machinery . . 2 1 3 236 266 700 

Machine tools 

(metal work- 

ing) .. lt ae 19 | 24 4,473 | 4,536 | 6,357 
Mining mach- 

inery .-| 26 5 9 2,304 | 980] 1,599 
Office mach- 

inery ae 1 1 1 638 486 | 1,197 
oe 

and board- 

making ma- 

chinery é 7 1 1 729 364 253 
Prime moverst| 29 11 22 4,140 | 3,005 | 5,651 
Printing, book- 

binding, etc., | 

machinery .. 4 1 3 1,039 431 1,381 
Pumps a 8 4 7 1,561 | 1,188 | 1,966 
Refrigerating 

machinery .. 3 1 3 396 171 768 
Textile mach- | 

inery ooh ae 17 35 8,407 | 5,695 | 9,890 
Locomotives ..| 24 14 | 41 2,830 | 2,422 | 6,899 
Carriages and | 

wagons ..| 59 12 | 115 3,509 | 800 | 6,656 
Railway wheels, 

tyres and 

axles .-| 2 15 50 595 560 | 1,992 
Motor cars and 
cabs, (Number, } 
thousands) ..) 44 es % 43 5,486 444 | 10,492 
Commercial ve- | | | 

hicles. (Num- } | | 

ber, thousands) 2 5 | 18 1,640 | 2,052 | 6,470 
Other vehicles | | 

and parts ..) — | | 7,926 | 3,655 | 14,593 
Motor cycles | } 

and parts. | } 

(Number, } 

thousands) . 20 4; 39 | 1,087 287 | 2,661 
Cycles, _ etc. | } 

(Number, } 

thousands) ..| 610 306 736 3,358 | 2,734 | 8,158 
Ships and boats} — | — | : | 8-490 183 | 2,158 








“* Includes the value of parts and accessories not always 
included in the quantities given. 

+ Less than 5002 

t Separately consigned, except for specified machinery or for 
aircraft tractors, locomotives, and motor vehicles. 
and working conditions, especially in those less 
popular industries which find it difficult to recruit 
labour. Everything possible should be done to 
reduce labour requirements, particularly in the steel 
industry, and thus to lower steel prices, which are 
substantially higher than those of American steel. 
Last year it was noted in this series that, in the con- 
ditions of a sellers’ market, the problem of costs of 
production tends to be relegated to the background. 
There is still a danger that prices may be too high 
when full-scale international competition is resumed. 
Most British engineering industries do not benefit 
from the large home market open to American or 
German manufacturers, and they are unable to 
subsidise their exports to any great extent. The key 
to low export prices is, therefore, low production 
costs through greater efficiency, and every effort 
should be made in that direction. Perhaps the most 





valuable asset of British exporters in pre-war years 
was the long-established reputation for the high 
quality.and long life of their products. There are 
signs, however, that several British industries have 
lagged behind some of their overseas competitors in 
the development of new machines, particularly new 
machines for new processes. It is well known, for 
example, that British textile-machinery engineers 
built admirable machines for the processing of the 
older fibres, such as cotton, wool and jute, but 
allowed American, German and Swiss engineers to 
take the initiative in automatic machines, and in 
new machines for the processing of the relatively 
new artificial fibres. This conservative outlook is 
by no means confined to textile machinists, and 
prejudices the long-term export prospects. To a 
very large extent, this characteristic is due to the 
conservative character of the demand on the home 
market, but also to the neglect of research on any 
large scale. 

In October, 1946, in the United States, President 
Truman set up a research board, by an executive 
order, to study scientific research development activi- 
ties within the Government with the object of ensur- 
ing that the scientific personnel, and the training and 
research facilities, of the United States were used 
most effectively in the national interest. A month 
earlier, Sir Edward Appleton, secretary of the De- 
partment of Scientific and Industrial Research, 
made an important statement on the problems of 
research and the small firm. He admitted that his 
organisation did not render the same service as that 
given by the great American organisations, such as 
the Mellon and Batelle Institutes, but stated that 
some doubt existed in official quarters as to the need 
for an extension of the present services, and ques- 
tioned whether the Government would be justified 
in diverting the highly skilled staff and acquiring 
the expensive equipment which would be required at 
a time when the most urgent need was one of 
increased output. He argued that there was no 
definite demand from industry for such services, and 
that the necessary facilities were available in research 
associations and elsewhere, provided that firms were 
ready to co-operate and did not attach great import- 
ance to the secrecy with which investigations were 
carried out. Unfortunately, this is not always the 
case, and few people could suggest that the research 
which produced radar and the means of utilising 
atomic energy could have been undertaken by 
individual firms or even by research associations. 
The scale on which the D.S.I.R. operates can be 
judged from the 1946-47 estimates, which total 
2-71. million. Over 1/. million has been assigned 
to the National Physical Laboratory, 169,000/. to 
fuel research, 143,000. to building, 111,000/. to 
roads, and lesser sums to food investigation, the 
Geological Survey, forest products, chemicals, pest 
infestation, and water pollution. Grants amounting 
to 860,000/. are to be made to industrial research 
associations and 67,000/. paid out to research 
scientists engaged on “fundamental”? work. ll- 
though considerably greater amounts are spent by 
the larger industrial organisations, the total sum 
devoted to research in this country is still small 
compared with expenditure in the United States, 
where 500,000/. was reported to have been spent 
on locomotive research alone during 1945. 

The activities of research associations and indivi- 
dual firms will be discussed in articles dealing with 
specific industries. It can be mentioned, however, 
that, during 1946, an association for research on 
metals, the Sheet and Strip Metal Users Technical 
Association (*‘ Sasmuta ’’) was formed to bring all 
users of sheet and strip metals into closer contact 
with the research associations dealing with these 
metals. In spite of such developments, however, 
there remains a large number of firms which do 
not benefit, and much remains to be done if British 
engineering is to keep abreast of modern technical 
developments. 





THE INSTITUTION OF ELECTRICAL ENGINEERS.—The 
annual dinner of the Institution of Electrical Engineers 
is being resumed, and will be held at the Connaught 
Rooms, Great Queen-street, London, W.C.2, on Thursday, 
February 27. Further details and an application form 
will be circulated to members about the middle of this 
month, and application for tickets should not be made 
until this form is received. 





RESEARCH ON CAST IRON. 


ALL work connected with war requirements has now 
been completed by the British Cast Iron Research 
Association and the research effort of the staff is 
entirely devoted, in the first place, to a long-term 
programme on fundamental aspects of iron founding, 
reviewed at intervals by the Association’s research 
committee, and, secondly, to relatively short-term 
work controlled by the Association’s various research 
sub-committees. Fundamental work on the mechanism 
of graphitisation during the solidification process 
has been continued and much useful progress made 
during the year ended June 30, 1946, which is that 
covered by the twenty-fifth annual report of the 
Association. The report, which was presented at the 
annual meeting held in London on December 11, states 
that several new graphite structures have been dis- 
covered and field tests are in progress to investigate the 
possibilities of producing these structures in commercial 
practice. This work has involved the study of the 
effects of very small amounts of residual elements not 
normally estimated during chemical analyses. In 
addition, attention has been devoted to the various 
carbides which occur in the iron-carbon-silicon system. 
Work upon ladle additions has been continued and 
one such addition has been developed for the production 
of a controlled, finely-dispersed, mottled structure 
in cast irons by the use of a ‘combined addition of 
boron and a graphitiser. Field tests have been carried 
out in a number of foundries using this process, which 
has been made the subject of a provisional patent 
specification. 

Fundamental work upon the formation of graphite 
during the malleabilising process is being continued, 
as is also work on the process of gaseous decarburisation 
in various atmospheres, particular attention being paid 
to the influence of water vapour. In order to satisfy 
the requirements of the metallurgical aspects of the 
research programme, work on the estimation, by 
chemical means, of small amounts of the rarer elements 
in cast iron is proceeding. This has involved consider- 
able use of the Spekker photo-electric absorptiometer. 
while many refinements have been added to the 
technique of spectrochemical methods for the analyses 
of cast irons. It is felt that these promise to be of 
great importance to the future of technical control in 
the ironfounding industry. The metallographic study 
of minor phases in cast irons has been continued and a 
report upon sulphides in alloy irons has been presented 
to the Iron and Steel Institute. A further report has 
been prepared upon the mode of occurrence of small 
amounts of tellurium in cast iron, now used on a com- 
mercial scale, and this report is to be available shortly. 
In an endeavour to improve the heat-resistance of 
firebars and other castings made from light-castings 
mixtures, an extensive investigation upon the possi- 
bility of using small ladle additions for this purpose 
has been carried out. Various field tests have been 
put in hand and further tests commenced. 

In connection with the production of high-duty 
irons, an extensive investigation on the influence of 
vanadium has been completed. Further work upon 
the high-duty irons has included a study of the influence 
of aluminium in the nickel-molybdenum acicular 
cast irons, and also the influence of small amounts of 
lead and antimony. Work on the special mechanical 
properties of cast iron is proceeding ; fatigue tests are 
being made, and work on the creep testing of cast iron 
has progressed. Other special properties studied 
include torsion, compression, shear and ring testing. 
Apparatus has been constructed for an investigation 
into the properties of cast iron at sub-zero temperatures, 
for refrigerating-plant applications and use in cold 
climates. In addition to this, a survey of the mechani- 
cal properties of white irons of various compositions 
has been made; this has included a study of stress- 
strain curves for these materials. An investigation 
upon the relief of stresses in cast iron has also been 


Experimental work upon sands has been continued 
and reports issued on the recovery of sand from oil- 
bonded cores and on the selection of coal dust for 
moulding sands. Not the least part of the efforts of 
the research section of the staff is devoted to the con- 
struction and examination of new apparatus. The 
new equipment added during the year covered by the 
report includes a 50-ton universal testing machine, 
a ring testing machine, a cutting-off machine for hard 
materials, and also lighter equipment such as two new 
microscopes and vacuum apparatus. In addition, 
several new temperature controllers and recorders of 
the highest sensitivity have been installed and are now 
working. The Association have acquired a cathode-ray 
oscilloscope which is to be used for the rapid study of 
the magnetic properties of cast iron. Several highly- 
sensitive electronic temperature-control units have 
been constructed. Apparatus for the determination 
of thermal conductivity has been built and many 
new laboratory furnaces have been erected or in- 
stalled. 











A SPECIAL conference attended by delegates of the 
National Union of Mineworkers unanimously approved 
the new conciliation machinery negotiated by the 
Executive with the National Coal Board. At the 
close of the discussions, Mr. Lawther, the President, 
said that there could be no justification whatever for 
any single stoppage in the British coalfields, because 
there was now machinery available at every stage to 
deal with any grievances that might arise. 





A resolution adopted by the conference noted with 
satisfaction the decision to transfer the mines to 
national ownership on January 1, and pledged the fullest 
co-operation of the mineworkers in the work of re- 
organising the industry to ensure the maximum produc- 
tion, and to make possible improvements in the 
conditions of the mineworkers. The resolution also 
endorsed the action of the Executive in agreeing to an 
early start of the negotiations on a new wages structure 
for the industry and an arrangement in respect of 
payments for statutory holidays. 





A statement has been issued by the National Coal 
Board to the effect that, having accepted the principle 
of the five-day week, it has opened discussions with the 
National Union of Mineworkers on the conditions. 
Continuing, it says: “After consultation with the 

inister, and being assured of the full co-operation 
of the Union in securing the output of-coal which the 
country needs, the Board will announce the date on 
which the five-day week will come into force immedi- 
ately conditions have been agreed, or submitted to 
arbitration, subject, if necessary, to the Government’s 
authorisation. Subject to the above, this date will be 
the first Monday following May 1, 1947. If arbitration 
is involved, it will be the first, Monday four weeks after 
the arbitrators’ award is made.” 





An agreement to which the four main-line railway 
companies, the National Union of Railwaymen, the 
Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association are 
parties, provides for the inclusion of the special war 
advance—which is 28s. a week for men—in the basic 
wage. The addition of the war wage to the basic rate 
does not, of course, affect the amount in the weekly pay 
packet, but it gives permanence to current standards. 
In the case of the clerical grades—which have a pensions’ 
scheme—it also has a consequential effect on rates of 
pensions, which will now be related to the new all-in 
basic wage instead of the current rate. 





As a result of a decision of the Joint Co-ordinating 
Committee for Government Departments the working 
week is to be reduced from 47 hours to 44 hours in 
Government establishments, including dockyards, 
ordnance factories, Air Ministry maintenance units, 
War Office ordnance stores and supply depots. The 
change is to be made as soon as possible after January 6 
—which is the date when the engineering industry 
begins its 44-hour week—and will involve no loss of 
pay ‘by the employees. Where possible, the shorter 
week will be worked in five days. Employees, condi- 
tioned by outside agreements, such as operative 
builders and members of hostel staffs, are not affected. 





In a written Parliamentary answer, Mr. Isaacs, the 
Minister of Labour and National Service, stated that 
on the advice of the Joint Consultative Committee of 
the National Joint Advisory Council, he had decided 
to appoint a day, some time in December, 1947, as the 
end of the war period for the purposes of the Restora- 
tion of Pre-war Trade Practices Act, 1942. The neces- 
sary order would be made in due course. Employers 
would then be under an obligation to restore, or permit 
the restoration of a trade practice not later than two 
months after the appointed day and to maintain or 
permit the continuance of the trade practice for a further 
18 months. The only exceptions to this obligation 
provided by the Act will be where the trade practice 
has been modified or waived by joint agreement or by 
arbitration. It was, therefore, essential that the two 
sides of any industry affected should consider the matter 
with a view to agreement on any point arising. 





Firemen in the National Fire Service are to receive, 
as from the beginning of the first pay period following 
January 1, a wage increase of 15s. a week, and section 
leaders an increase of 22s. a week, under an award made 
by the Industrial Court. Married firemen and section 
leaders will, in future, also receive a supplementary 
allowance at the same rate as the rent allowance given 
to married police constables and sergeants. The start- 
ing pay of a fireman in the N.F-.S. will thus be raised to 
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tion the effect of the award on the rates of pay of N.F.S. 
officers, leading firemen, and firewomen. 





has approved a circular to Trades Councils on the sub- 
ject of the “closed shop.” In it, it is explained, that 
while the traditional policy had been in favour of 100 


authorities, concerning union membership being a con- 
dition of employment, is the function of the trade 
unions. According to Mr. Vincent Tewson, the secre- 
tary of the General Council, the method adopted should 
be suited to the circumstances prevailing. Full organi- 
sation, he said, was a matter for the unions and was not 
a function of the Trades Councils or the employers. 
Ten unions have asked the General Council of the 
Trades Union Congress to approach the Ministry of 
Food with the object of obtaining for their members 
supplementary food rations. The Rationing and Prices 
Committee of the General Council have taken the 
matter up with the Ministry. The unions concerned 
include the Iron and Steel Trades Confederation, the 
Wool Textiles Federation, the Shale Oil Union, the 
Foundry Workers, the Agricultural Workers, the Gas 
Workers and the Building Workers. The General 
Council, it is stated, consider the claims to be justified. 








In November, the United Patternmakers’ Association 
enrolled 303 new members, making the total member- 
ship 14,818. During the month, 43 members were paid 
Trade Benefit and 244 Sick Benefit. There were 808 
superannuated members. 





Under the agreement on the subject of payment by 
results to which the National Light Castings Iron- 
founders’ Federation and the Joint Committee of 
Light Metal Trades Unions are parties, it is provided 
that a standard time for the completion of each and 
every job in or entering the pattern shop shall be 
mutually agreed between management ahd employee, 
“such standard times being arrived and agreed by 
time study of each job or by other appropriate means.” 
The standard times so fixed are to be of such duration 
as to enable a patternmaker of average skill and ability 
to earn at least 33} oy cent. and pieceworkers’ bonus 
on a new rate to known as the incentive rate. 
This, for the purposes of the agreement, is fixed at 
82s. 3d. (including tool allowance and compensatory 
bonus) per week of 47 hours, at which all-in rate 
bonus will be paid. 


The pieceworker’s bonus is to be 20s. 6d. per week, 
of 47 hours, but is liable to fluctuations up or down, 
in accordance with any future general advances or 
reductions in wages negotiated by the National Light 
Castings Ironfounders’ Federation and the Joint 
Committee of Light Metal Trades Unions. 





In the event of the conditions, methods, tackle, or 
machines associated with any job being improved in 
such a way as to make the job quicker, the management 
reserve the right to adjust the allowed hours issued for 
the job. The bonus scheme will be applied either 
collectively or individually as may be mutually agreed 
between employers and employees of each individual 
company. Notwithstanding anything to the contrary, 
the management sales ts right to pay ordinary 
time rate to any worker on account of health, age, lack 
of effort, or other reasonable cause. The management 
also reserve the right to reject work on account of 
quality or inferior workmanship. Such work, so 
rejected, is to be replaced by the patternmaker without 
any additional time being allowed. 





The final clause of the agreement is as follows :-— 
“ By agreement between the N.L.C.I.F. and the 
United Patternmakers’ Association, all firms within 
the Federation are required to introduce a system of 
payment by results for patternmakers based on, or 
giving terms equal to, the principles outlined in this 
scheme, and to take effect as from November 4, 1946.” 





At a conference attended by representatives of the 
Amalgamated Engineering Union and representatives 
of the Wagon Repairing Association, it was agreed to 
make the basic working week one of 44 hours. This is 
in line with the A.E.U. agreement with the employors. 





The official cost-of-living index figure at Novem- 
ber 30 was 104 points above the level of July, 1914, 
compared with 103 points at November 1. The rise 
in November was due to an increase in the price of gas 
in some areas. For food alone, the index figure 





5l. 5s. per week plus additional marriage allowances. 





remained unchanged. 





The Government, it is understood, has under considera- 


The General Council of the Trades Union Congress 


per cent. organisation, it was now considered that the 
method of approach to employers, including local 
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RESEARCH AND DEVELOPMENT 
APPLIED TO BOMB DISPOSAL.* 
By H. J. Goven, C.B., D.Se., F.R.S. 

On those honoured by the invitation to deliver a 
Thomas Hawksley Lecture falls the privilege and duty 
of dealing with a scientific or engineering subject with 
which they have been closely associated. I shal! 
attempt an account of some of the principal lines of 
research and development pursued, during the late 
war, to solve the complex and en problems 
presented by the designers of enemy bombs, by devising 
suitable disposal methods and designing and producing 
apparatus and equipment which, pl in the hands of 
Bomb Disposal Units of the three Services, assisted 
them in carrying out their difficult and dangerous work 
in this country and overseas. Technical developments 
between the two world wars had led to the expectation 
of bombing on an unprecedented scale, and compre- 
hensive plans for Air Raid Precaution Services had 
been organised, but the menace of the unexploded 
bomb had not been realised. In December, 1939, 
following a German raid on the Shetland Isles, some 
unexpl bombs were recovered. The fuses were 
impact fuses, but, in certain circumstances, could 
temain alive after dropping; further, it was clear 
that time-delay fuses and booby-traps were future 
developments to be expected. 

The Civil Defence Research Committee of the Minis- 
try of Home Security commenced the development of 
some bomb-disposal apparatus. Under a pre-war 
decision, the Home Office was to be responsible for 
dealing with unexploded bombs, but the need for a 
disciplined force was recognised, and, early in 1940, 
it was decided that the War Office should assume 
general responsibility, the Admiralty and Air Ministry 
responsibility for missiles falling within their own 
establishments, while the closest collaboration was to 
be maintained between the three Services. By arrange- 
ment with the Secretary of State for War, the Minister 
of Supply took over, as from April 1, 1940, complete 
responsibility for the research, development, and pro- 
duction involved in devising att newer methods 
and equipment for the Army, Navy, and Air Force ; 
the Minister placed this triple responsibility on your 
lecturer. He placed responsibility for consideration 
of, and general advice on, the scientific problems of 
unexploded bombs on a specially formed committee— 
the Unexploded Bomb Committee—of his Scientific 
Advisory Council. On this committee sat the Directors 
of Bomb Disposa] of the three Services, representatives 
of the Home Office and Ministry of Home Security, 
together with certain scientists drawn from Govern- 
ment. and independent sources ; later, representatives 
of the United States Navy and Army joined the 
committee. It has been my privilege to serve as 
chairman of that committee from its inception to the 
present time. When we took over on April 1, 1940, 
no apparatus had been developed for production or 
even tried out on alive bomb ; time was of paramount 
importance. Action on any decision could be taken 
immediately without any further reference for technical 
or financial] approval. Complete co-operation, colla- 
boration, and team spirit existed between every member 
—Service and civilian—of the closely knitted group of 
users, scientists, designers, and producers, who, collec- 
tively and individually, spared no effort in those most 
difficult and anxious times of the impending and actual 
“blitzes” and leeway was rapidly made up under 
conditions of extreme secrecy. Great encouragement 
was given by the close personal interest of the Prime 
Minister and Minister of Supply in this work. Mr. 
Churchill wrote: ‘“ The sagid disposal of unexploded 
bombs is of the highest importance. Any failure to 
grapple with this problem may have serious results on 
the production of aircraft and other vital war material. 
The work of the Bomb Disposal Squads must be 
facilitated by the provision of every kind of up-to-date 
equipment. Priority A should be allotted to the pro- 
duction of the equipment and to any further require- 
ments which may come to light.” 

A small, carefully selected group of scientists and 
engineers—each a volunteer—was formed inte a Head- 
quarters Branch. They considered each new problem 
as it arose, assisted in the recovery of new fuses and 
explosives, co-ordinated research and development, 
tested prototypes and production models. All im- 
portant tests were made on the full scale, using filled 
enemy bombs; urgency and the fear of unknown 
“ scale-effect ” simply did not permit the usual proce- 
dure .of research and development. All practicable 
}safety precautions were taken, but hazards were 
unavoidable and accepted. The awards of two George 
Crosses (one posthumous), one George Medal, and two 
posthumous Commendations for Bravery to members 
of this Headquarters Branch is some testimony to 
their courage and devotion. Research and develop- 








* The Thirty-Third Thomas Hawksley Lecture, deli- 
vered before the Institution of Mechanical Engineers, 
London, on Friday, November 15, 1946. Abridged. 
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ment wer placed wherever it could be suitably carried 
out and ——— completed : to Government establish- 
ments (the Armament Research Department merits 
special mention), universities, industrial laboratories, 
and, sometimes, private individuals. Some very difii- 
cult and important problems have been put simul- 
taneously to various laboratories ; others were broken 
down and parts taken on by various teams. 
Table I tps some data concerning the German 
— ve general-bombardment bombs, Varying 
t from 50 kg. to 1,800 kg., they may be thin- 
walled (“8.C.”) or thick-walled (“ 8 D.”). Fig. Pa 
shows the relative sizes and appearances of 
bombs. The small circles denote fuse pockets. ine 
the bomb-disposal t, the contents of the fuse 
pockets and the thichnem of the casing were more 
= rtant than the bomb size and weight. By the 
of 1945 more than 50,000 high-explosive enemy 
homslle of 50 kg. or over had been dealt with in Great 
Britain alone. The total number of high-explosive 
bombs dropped is not accurately known. Table I, 
taken from census figures collected during the most 
active period of enemy raiding, shows that about 8 per 
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cent. failed to explode; during the sporadic raids of 
1943 and 1944, an average figure of 20 per cent. was 
approached. But these figures fail to indicate the peak 
demands placed on the 1 squads; in one week 
in late 1940, no less than 900 high-explosive bombs 
were disposed of. In spite of their activity, there were, 
at times, as many as 1,000 unexploded bombs in 
London, alone, and nearly three times that number in 
the whole country. The majority of unexploded bombs 
were .fitted with impact fuses which had failed to 
function ; after identification, their disposal is a simple 
matter. But until reached and identified, each bomb 
is a potential delay action; this fact governs bomb- 

1 operations and dislocation of national war 
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‘Guenins? 

In the following attempt to present a summarised 
account of the work, it will be convenient to discuss it 
in relation to certain periods of the war. In 1940, 
the basic problems of bomb disposal clearly emerged 
with the — problems of ,certain bombs and 
fuses which were used throughout the war. In 1940 
and 1941, these problems yielded to complete or partial 





TABLE I.—German High-Explosive General-Bombardment 

















Bombs. 
! 
No Bomb 
i Length | Bomb Wall No. of 
Fig. Designation. (Ex- Dia- Thick- Fuse | Name. 
cluding | meter. ness. | Pockets.) 
| Tail) | 
| | 
| | 
fiin. |. In: In 
1 | S.C. 50 kg. 3 4h to) 8 * 1 — 
2 | 8.D.50kg./1114 | 8 F 1 — 
3 | S.C. 250 kg.| 3 11 144 lors | — 
4 | S.D. 250 kg.| 3 | 2 — 
5 | 8.C. 500 kg a 18 kee lor2 — 
6 | 8.D. 500 kg 
| (a) 46 | 15§ 1# 1 _ 
(b) 3 64 | 15% 14 1 — 
7 | S.C. 1,000 | 6 | 26 th 1 ~ | Her- 
kg. | mann 
8 <= 1,000 | 4 92 | 1093 1k 1 Esau 
cg. 
9 = 1,400;6 3 | 2 14 1 Fritz 
g. | | 
10 S.C. 1,800; 8 7% | 26 + 1 Satan 
- | | 














TABLE II.—Recorded High-Explosive Bombs Dropped on 
United Kingdom in 24 Weeks. 























Per- 

Un- centage 

Four-Weekly Period. Total. exploded of Un- 

Bombs. | exploded 

Bombs. 
Oct. 7,°40-Nov. 4,°40.. 892 83 9-3 
Nov. 4, ’40—Dec. 2,40 ..| 8,720 591 6:8 
Dec. 2, ’°40—Dec. 50,’40 .. 2,518 292 11-6 
Dec. 30, °40-Jan. 72,41 .. 989 100 10-1 
Jan. 27,°41-Feb. £4,°41 .. 888 56 6-3 
Feb. 24,’41-Mar.24,°41 ..| 3,623 339 9-4 

17,630 1,461 Average 
8-3 

solutions. The year 1942 was relatively quiescent in 


regard to major new problems, and was devoted to 
improving and simplifying apparatus and equipment. 
The years 1943 and 1944 brought the operational use 
of entirely fresh fuses and missiles, and involved the 
devising of novel techniques and apparatus. 
Considering now the basic and particular problems 
which emerged in 1940. The three basic problems of 
bomb disposal are : (1) to locate buried bombs ; (2) to 
render safe the fuses and other devices ; and (3) to open 
the bomb casing and remove the high-explosive filling. 





effort and civil security. 


From high-altitude attack, bombs acquire velocities 
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sufficient to break through many obstructions and g 
penetrate deeply into the earth. After a normal entry 

angle of from 15 deg. to 45 deg. to the vertical, the bomb DISPOSAL OF UNEXPLODED BOMB \ 
course may be seriously and unpredictably deflected ; — . 

some penetration and offet data are given in | Fig.5. 

Table III. Statistics reveal that 69 per cent. of unex- | 





TaBLE III.—Typical Penetrations and Offsets of Buried 
Bombs. 





Penetration, ft. Offset, ft. | 
Size of | 
Bomb, kg. 
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loded bombs penetrate less than 15 ft., 20 per cent. 

tween 15 ft. and 20 ft., 10 per cent. between 20 ft. 
and 25 ft., 1 per cent. over 30 ft. The time involved 
in excavation nearly always occupies the major part 
of bomb disposal operations, and the essential need 
for a scientific method of location from the surface 
became apparent very early. 

The bomb having been located and reached, the fuses 
must be identified and rendered safe. A very great 
number and variety of fuses were employed in German 
missiles of all types dropped from the air, but three 
ey types of fuses were used ; once their problems 

been solved, variants of these types, together with 
many lesser ——— kinds, presented few additional 
difficulties. l three types—No. 15, No. 17, and 
No. 50—are Rheinmetall electric fuses with certain 
essential features in common. In each case, when the 
bombs are in the bomb racks, a 150-volt battery in the 
aircraft is connected, by a telescopic arm, to two spring- 
loaded plungers in each fuse head. The bomb is 
released ——. apeentiotly after it is free from its ke --419 34" -- 
suspension, the battery automatically cha @ reser- : 
voir condenser in the fuse ; the read ic teem aiid (a) 
then parts company with the bomb. Thus, no attached 
bomb can have a charged fuse. As the bomb falls, the 
charge on the reservoir condenser leaks through a high 
resistance to a firing condenser, thus arming the fuse : | 
the time taken from the instant of bomb-release enables 
the aircraft to reach a safe distance. 

The No. 15 fuse has its circuit in two independent | 
parts. That charged from one plunger gives an arming | 
time of 8 seconds and instantaneous action on impact. | 
That charged from the other plunger has two firing | 
condensers with arming times of 2 seconds and 
8 seconds, with igniters firing pyrotechnic delays of 
8-8 seconds and 0-3 second, respectively. The bomb | 
aimer can arrange his switch to give explosion with or | 
without delay by either charging the second plunger | 
only, or both plungers together. With delay charging. | 
the actual delay obtained depends on the height | 
of free fall of the bomb. Also, with either method | 
of charging, if the bomb drops less than 60 ft. the | 
fuse will not operate on impact, as none of the firing | 
condensers will have become sufficiently charged. | 
The bomb is “dud” but dangerous, because the | 
condensers continue to charge and movement or vibra- | 
tion of the bomb will close the switches and detonate | 
the bomb. In time, the condensers will self-discharge, | 
and the fuse become harmless; but this fuse can be | 
made safe merely by depressing the plungers to make | 
contact with the reservoir condensers and then earthing 
for sufficient time to discharge also the firing condensers. | 
A simple tool for this purpose—the ‘‘ Two-Pin Plug | 
Discharger ”—was quickly produced in April, 1940, | 
and issued to allsquads. This fuse palin: no serious | 
technical problem in bomb disposal. 

The No. 50 fuse, first encountered in September, 1940, 
is designed to act as a booby-trap and anti-handling 
device; Figs. 2 and 3, page 21, show the essential 
circuit. The spring-loaded charging plungers are shown 
at a and b, a reservoir condenser is seen at c, and a firing 
condenser at d. Two extremely sensitive switches are | 
seen at e, while the igniter bridge is indicated at /. 
Basically similar in principle to the impact fuse, the 
arming time is increased from seconds to minutes by 
using a very high leakage resistance, so that the fuse 
becomes live only after it has come to rest in the ground. | 
The inertia switches are extremely sensitive: very 
slight movement or vibration of the bomb will cause 
detonation. Also, if the charging plunger is depressed 
after the fuse is armed, the firing condenser is con- 
nected directly to the igniter, so exploding the bomb. 
Thus, the use of the two-pin discharger on this fuse 
would be fatal. This dangerous fuse presented a diffi- | ignites not the detonator of the bomb, but a small tube | There is no opening of any sort connecting the upper 
cult problem. of Thermit. The heat evolved is conducted through the | electrical part of the fuse with the lower encased clock- 

The No. 17 long-delay fuse consists of two principal | casing to the lower part of the fuse where it melts a wax | work portion, situated deep in the fuse pocket. It is 
parts; a fuse pocket containing it is shown in Fig. 4, | pellet to allow a spring-loaded plunger to rise and free | useless to work on the electrica] portion, for its role 
page 21. The top part ais electrical and similar to the | the balance-wheel of a clockwork mechanism at 6;|has been completed on impact with the target. The 
“ instantaneous action ” portion of the No. 15 fuse, with | the clock then starts and runs for a pre-set period of | essential and difficult problem is, therefore, to stop the 
this difference that, when the electric igniter fires, it | from 14 hours to 72 hours, the bomb then detonating. | clock. The obvious impulse to withdraw the fuse 
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Steam Fuse DiscuHarGer. 


bodily has been foreseen, for under most No. 17 fuses 
is placed a mechanical anti-withdrawal device c called 
the “ Zus 40.” The gaine d of the No. 17 fuse slides 
easily into the metal body of the Zus ; two knife-edges e 
fitted to that body engage with the side of the fuse 
pocket f and prevent the Zus being withdrawn from the 
pocket. On impact with the ground, a ball g is dis- 
lodged, by inertia, from under a detent h engaging a 
spring-loaded trigger-member i with needle striker and 
the trigger moves forward until arrested by the gaine j 
of the No. 17 fuse. Where the fuse then to be with- 
drawn, as the gaine passed out of the Zus, it would 
release the spring-loaded trigger the needle end of which 
would strike the detonator j ; the flash from the latter 
would then set off a booster pellet k which, in turn, sets 
off the gaine | of the Zus, thus detonating the bomb, the 
gaine being surrounded by a picric ring m above picric 
pellets nn. The bomb casing is seen at o. The fuse 
locking ring is seen at p, and the fuse locating ring 


at g. 

Sen when the fuses have been made safe, tem- 
porarily or permanently, it is usually necessary to 
remove the high-explosive filling of the bomb, either 
on site or in some other location such as a bomb 
cemetery. Opening and emptying the case is the third 
basic problem of bomb disposal. The steel casings to 
be attacked range in thickness from 4 in. of mild steel 
up to 2 in. of 70-ton steel. Fig. 5, opposite, shows sec- 
tional views of three typical casings. The view (a) is of 
a 1,000 kg. 8.D. bomb (Esau), view 6 of a 250 kg. S.C. 
bomb and (c) of a 250 kg. S.D. bomb. The devising 
of speedy and portable machines suitable for opening 
such casings and for operating in a bomb excavation 
is @ very interesting engineering problem; freedom 
from serious vibration was an additional requirement. 
Cutting into the curved surface of a bomb inevitably 
entails the cutting tool entering the explosive filling, 
and it was necessary to find out how to make this 
operation as safe as possible. The casing having been 

ierced, means had to be provided for removing the 
fillings without activatin the fuses or setting off any 
components of the e ler system. 

The irement pra at in identifying bomb sites 
was pete ere location, from the surface, of a 500-kg. 
bomb buried at a depth of 30 ft., a 250-kg. bomb at 
25 ft., and an anti-aircraft shell at 10 ft. The intensive 
search for a physical method was begun in August, 
1940, when llel investigations were started in nine 
different laboratories. A preliminary fundamental 
study of the sensitivity required in an instrument 
measuring the distortion of the earth’s tic field 
produced by the presence of the bomb, showed that 
a differential magnetometer would have to register an 
anomaly in the earth’s field of less than 1 x 10-’ 
gauss per centimetre in a reliable and reproducible 
manner. Moreover, this sensitivity had to be asso- 
ciated with robustness of design and portability. It 
was ultimately agreed, in March, 1941, that the mu- 
metal magnetometer developed by the Electrical 
Research Association was the best surface locator, and 
six models were made and supplied to the Army. 
Under the best conditions, this utiful instrument 
has successfully located 250-kg. bombs at 15 ft. and 
1,000-kg. bombs at 20-ft.—a remarkable achievement. 

Fig. 6, opposite, shows the locator, which utilises the 
property, possessed by mu-metal, of a change in imped- 
ance with change in ambient magnetic field. A bridge 
network is formed of which two arms are mu-metal 
elements connected to a transformer of ratio such as to 
give a suitable impedance in the bridge circuit; the 
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other two arms of the bridge are formed by non-induc- 
tive resistors, with a capacity across one arm. One 
resistor and the capacity are adjustable to permit initial 
balance of the whole bridge. The locator consists 
essentially of two parts: (1) a search unit in which the 
mu-metal elements are mounted vertically in exact 
alignment and about 6 ft. apart (this is seen in Fig. 6 
held by the man on the left) ; and (2) a cabinet housing 
the bridge, amplifier, oscillator, etc. A battery stands 
on the top of the cabinet. After balancing the bridge in 
@ magnetically clear space, the search unit is moved 
across the suspected area, or lowered down a shaft. 
As the search unit passes over a buried bomb, a suffi- 
cient distortion of the earth’s field will be registered, 
the bridge being thrown out of balance by the relative 
difference between the fields at the two mu-metal 
elements. The instrument gives a full-scale deflection 
for a change of 20 x 10-* gauss in the vertical field. 

Location is greatly assisted by sinking—by water- 
jetting or other means—a pattern of bore-holes in the 
suspected area and lowering a search unit down the 
holes. The E.R.A. borehole probe locator is also shown 
in Fig. 6, lying on the ground ; it is completely immer- 
sion-proof. It indicates the horizontal plane i 
through the bomb but not the direction in that plane. 
The directional probe—also shown in Fig. 6, leaning 
against the cabinet—was, therefore, developed. The 
equipment has been very useful in its primary role of 
location from the surface; to a much greater extent, 
it has been employed where excavation methods failed 
to find the track of the bomb. An analysis, made in 
1942, of 96 such cases revealed 68 correct predictions, 
14 incorrect and 14 where interference from other 
metallic objects made impossible prediction by this 
physical method. Where such interference is absent, 
the latest mode], used with a pattern of bore-holes, 
gives 100 per cent. correct prediction. A simplified 
version of the E.R.A. locator was built in 1941 to 
locate beach mines, which it does successfully at depths 
down to 5 ft.; an improved version produced in 1944 
has been put to most extensive use in mine-clearance 
round our coasts. Many other methods were tried, 
including developments of the Watt, also the Dye, 
magnetometers, locators depending on the principle 
of induction, also, on changes in self-inductance of 
large coils ; on the use of ultrasonic and radio-frequency 
waves. But for various —— beey some ag v4 
factory for our purpose in fiel an the E.R.A. 
locator pedal ay 

Dealing now with the methods and equipment for 
rendering fuses inoperative. If the plungers of a 
live No. 50 fuse are depressed, the bomb instantly 
detonates. Further, the impact switches are so 
extremely sensitive that vibration or movement of 
the bomb as a whole will also make it explode. This 
sensitivity governs not only the nature of the opera- 
tions which can be carried out safely when the bomb 
is reached, but also the excavating methoc's which can 
be employed with safety in getting to the bomb. The 
sensitivity to vibration was determined quantitatively : 
a displacement of the fuse of 0-006 in. in a time of 
0-025 second is sufficient to close the switch contacts. 
On the excavation aspect, an investigation was carried 
out, at the Road Research Laboratory, on the ampli- 
tude and frequency of soil vibrations set up by concrete- 
breakers, automatic spades, the driving of piles and 
stakes into the ground, etc. ; these afforded guidance to 
excavation technique. In regard to operations on the 
bomb, measurements sho that such methods as 





drilling through the fuse-head, or trepanning the 
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bomb-casing were quite unsafe with this fuse, and 
other methods had to be found. 

Attention was therefore concentrated on various 
methods of discharging the condensers, without depress- 
ing the plungers. The attractive possibility was 
realised—and fully investigated—of slowly discharging 
the condensers by introducing into the fuse some 
slightly conducting fluid which would cause the charge 
to leak away in a few minutes, but was not sufficiently 
conducting to allow a path across the switch and so fire 
the igniter. The Royal Aircraft Establishment showed 
that steam could be injected past the plungers without 
depressing them, and, when cond inside the fuse, 
would slowly and safely discharge the condensers. 
Fig. 7 shows the Steam Fuse Discharger which was 
developed, issued to Army units as a company store, 
and was frequently and successfully used to immunise 
live No. 50 fuses. It consists essentially of a small 
steam boiler, heated by an electrical element connected 
to a battery. 

Simultaneously, and following up a suggestion due to 
Mr. J. R. Davy, of Messrs. and Stroud, experi- 
ments were made using a slightly conducting liquid, 
similarly injected past the plungers. A mixture of 
alcohol, benzine, and salt was evolved, having the 
required conductivity and able to find its way past the 
oiled washers round the plungers ; it covered the entire 
inside surface of the fuse and “‘ wetted ” the polystyrene 
of the switchblock. The simplicity and compactness 
of this liquid fuse discharger—known as the “ B.D. 
Discharger ”’—is seen in Fig. 8; it represents the 
ultimate result of careful investigations carried out by 
various laboratories. A measured quantity of the 
liquid is forced into the fuse, under a controlled pres- 
sure, using a bicycle pump, and left for 30 minutes, 
by which time the fuse is completely discharged. 
Evacuation of the fuse prior to injection was found to 
be unnecessary, but the right conductivity, the maxi- 
mum safe pressure without depressing plungers, 
the minimum safe amount of liquid, suitable composi- 
tions to cover a wide range of temperatures, etc., 
called for exhaustive study. This “ B.D. Discharger” 
became a standard store issued to all units for use, not 
only on the No. 50 fuse, but on all types of direct- 
acting short-delay fuses, with which it superseded the 
two-pin discharger; it was used by all three Services 
without failure. Technically, we regard the steam and 
the liquid dischargers as of equal merit and efficiency ; 
in the field, however, the latter was preferred as a 
definite quantity of liquid visibly entered the fuse, 
and, after recovery of the fuse, the polystyrene had 
clearly been attacked by the liquid. 

In dealing with a No. 17 fuse, it is essential to know 
if the clockwork unit is, or becomes, active. When a 
buried bomb is reached, the clock may not be working 
because it has accidentally stopped before the pre-set 
time or because it has never started for some reason. 
Such a clock may be very dangerous; some have 
started under slight vibration. The familiar medical 
stethoscope applied to the case enables the “ ticking ” 
to be heard with difficulty and uncertainty, so an 
electrical stethoscope was speedily develo to give 
unmistakable signals, and, also, to enable the listener 
to be situated at a safe distance from the bomb. 
Analysis of the sound spectrum of the “ tick”’ gave a 
maximum intensity at about 1,000 cycles per second ; 
a stethoscope was designed with crystal microphone, 
amplifier and headphones having maximum response 
at that frequency. The microphone was fitted with a 
smel]] magnet to secure it automatically to the bomb 
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casing ; a 50-yard setae adicgmmmnmeen te 
ee: unit. A light-weight model, designed 
b reconnaissance officers, became the standard 
pent Two small legs of “ Tufnol ’—heat- 
resisting but sound-conducting—are inserted between 
the magnet and the crystal microphone to prevent 
damage to the latter when the filling of the bomb is 
steamed out, as described later. 

The obvious method of rendering safe a No. 17 fuse 
is to stop, or keep stopped, the clock. It is common 
knowledge that certain watches are stopped by magnets, 
others being fitted with so-called non-magnetic hair- 
springs, as is the clock of the No. 17 fuse; but the 
bearings of the third and fourth wheels have steel 
spindles and bushes, and, in a strong magnetic field, 
friction can be sufficiently increased to stop or jam the 
movement. To stop by this means a clock deeply 
pt nig ag by using portable and 

penn er " is not easy and a oo 
lopment were requi e - 
netic notie fel was determined and ‘studied. ft 
so hai tt the sixth clock to be recovered, and 
on, gy —ogesaeg eam roved twice as difficult 
as any other clock encountered ; as we used a generous 
weensnlty ge: Rag peters oe ting 
-stoppers enty of margin in hand. The 
Roya Aircraft Esta’ Tvtshliaheaen lishment speedily developed the 
ical equipment—an air-cooled coil with 
Settecien shies was put into uction, but it 
had only a short working life ; 200 amperes re- 
quired could be passed for a few seconde only without 
overbeating the coil and the stopped clock might 
restart subsequently. A great step forward was a 
continuous ra‘ pateng meget developed by the laboratories 
of the Genera! Electric Company; it required only 
25 amperes and could be used Airdate for 60 
minutes at full load. 

The clock-stopper, however, was still too bulky and 
heavy, the magnet weighing 180 lb. Fig. 9 shows the 
next model, evolved by the R.A.E. and the General Elec- 
tric po, se The magnet has glass-winding insulation 
and can be used safely at a much higher temperature ; 
the performance is equal to that of its predecessor, but 
the weight is only 90 lb. This magnetic clock-stopper 
represents the end point of a series of successful over- 
comings of a very difficult technical problem. Mention 
will be made later of a special hollow magnet to 
hold the clock stopped while the whole fuse pocket 
is removed bodily after . gr J: saseromgan For 
e dangerous t o timate require- 
et is an Sonnenietion method which renders the 
fuse permanently ineffective while in the bomb and 
on site ; the magnetic clock-stopper does not, of course, 
meet this irement, so, aay: a it was rapidly 
developed an: oak incon to meet the immediate pro- 
blem, a simultaneous search was made for a complete 
answer to the No. 17 fuse. That answer was found by 
further exploration of a basic method of fuse immuni- 
sation which had been worked on since early 1940, 
but, hitherto, without much success, i.e., first to evacu- 
ate the fuse and then to suck in a destructive or jamming 
fluid—gas, liquid or gel. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


Catalogue of Films.—The full title of this newcomer 
to the ranks of reference books is the Catalogue of Films 
of General Scientific Interest Available in Great Britain. 
It is compiled by the Scientific Film Association, 34, 

Soho-square, London, W.1, and is published, at the 

ice of 58., by the Association, of Special Libraries and 

ieunation Bureaux (“ Aslib”), 52, Bloomsbury- 

street, London, W.C.1. The films listed number 595, 
of which 266 are described in synopses, and appraised. 

with critical notes on their style, technical qualit, 7. 
suitability for gore kinds of audience, etc. 

1 has been done by a com- 

c Film Association or by individual 


some cases, the a 
mittee of the Scienti 
members, but in others the grading is the work of the 
Scientific Films Committee of the Association of 
Scientific Workers. In every case, the running time is 
given, and reference is made to the source of the film 
and the distributor from whom it may be obtained ; it 
is emphasised that in no case can a film be obtained 
from either Aslib or the Scientific Film Association. 
The e does not pretend to be exhaustive, and 
on the engineering side it is not particularly strong—a 
point which will be remedied, no doubt, in future 
editions ; for instance, we found no mention of the 
excellent film produced some years ago by Messrs. John 
Thompson Water Tube Boilers, Limited, which included 
some striking shots of the interiors of boiler furnaces ; 
nor of the film made by the Research Department of the 
London Midland and Scottish Railway, illustrating 
wheel bour.ce in locomotives at speed, or the similar film 
(made in the United States) recently shown in London 
by Messrs. British Timken, Limited. So far as it goes, 
Hara the catalogue is a praiseworthy attempt to 
meet a need which has long been felt. 
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° . ENGINEERING “ ILLUSTRATED > 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


TS ee 8 eee 
2 See 2h eaeh ones none is mentioned, 
Specification is not 

Where inventions are communicated from abroad, the 
Names, etc., of the eee 


Copies of S i be obtained at the Patent 
0. Branch, ay , Southampton Buildings, 
Chancery-lane, London, W.C.2, price 1s. each. 

The de ie eeewctnanans of Se aeoutones of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed ’’ is appended. 

Any pee ee. af one Gos sate Soo monte fam Be 

date of the advertisement of the os eramtages of @ Compas 
Specification, give notice Patent Office of 
—- to the grant of 2 Potent on any of the 
grounds cnenttenel tn the aate 


FURNACE APPARATUS. 


580,900. Heat-Treatment Furnace. J. Fallon, of 
Smethwick. (2 Figs.) September 11, 1944.—The inven- 
tion is a furnace for the heat treatment of cartridge cases. 
Tt provides quick heating, and avoids heating parts of 
the cases not requiring heat treatment. Heat is applied 
uniformly to the inside and outside wall of the case. 
The circular furnace bas a gap for one quarter of its 
perimeter. In this crescent shaped furnace is a similarly- 
shaped heating chamber a* which is heated by radial 
burners a*. Mounted below the furnace is a rotatable 
table } carrying standards b' which operate in a slotted 
lower part of the heating chamber and protrude into it. 
The standards carry dies b?, each of which has a cavity b*® 
on the outer face partly filled by a headed pin providing 
an annular cavity with a flared mouth. The open mouth 
of the cartridge e is directed into the annular cavity b* for 
heat treatment, and the dies b? are of such a mass as to 
ensure ample thermal capacity for the transference of 
heat to both inner and outer faces of the case. Pivoted 
on the rotatable table beneath each of the standards is a 
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bell-crank lever c, one arm of which is bent at right angles 
to carry a cartridge holder and the other arm is provided 
with a roller which bears against a stationary annular 
cam track d. As the table rotates with the blocks b* 
in the annular heating chamber a’, the right-angled arm 
of the bell-crank lever c passes outside the furnace a’*. 
When it comes to the gap it is cammed upwardly and 
inwardly so as to bring the mouth of the cartridge case e 
into the annular recess in the heated die. As the table 
rotates, heat is transferred to the cartridge. The bell- 
crank lever c falls when it reaches the end of the gap, 
continuing to move outside the furnace for cartridge 
cooling. The dies re-enter the furnace for reheating. 
The cartridge holder consists of a semi-cylindrical sleeve 
bolted to the arm of the bell-crank lever and housing a 
spring-loaded base so that the cartridge case is thrust 
home into the annular space in the die. The die is of 
nichrome and is heated to a temperature in excess of 
that to which the cartridge case attains. The cartridge 
case enters the heated die immediately the latter leaves 
the furnace and is removed from the die immediately 
prior to the die re-entering the furnace for re-heating. 
(A ted September 24, 1946.) 





INTERNAL-COMBUSTION ENGINES. 


580,935. Compressed-Air Starting. Crossley Brothers, 
Limited, of Openshaw, and H. D. Carter, of Openshaw. 
(2 Figs.) July 28, 1944.—The air-starting equipment 
consists of a ported disc and distributing pipes conveying 
the air to the cylinders of the engines. It allows reason- 
able accessibility of the pipes, which are comparatively 
short, and also avoids the lag effect experienced with relay 
operated valves. The distributor a is revolved by a 
shaft driven by worm and worm wheel. The air supply 
to the distributor comes to the underside of the cover d 
over the distributor so that the cover and the distributor 
can be removed without breaking any pipe joints. The 
air pipes e lead from the distributor to the different 
cylinders of the engine. A recess f is formed in the 
cylinder block through which the pipes extend. The 

cylinder block extends beyond the water jacket to 
provide an air chest with the recess f above it. The 
air-starter pipes are connected by bends A with the 
cylinder head and the inlet valves m. The connections 
are made through an upstanding extension of the cylinder 





block. The arrangement allows the cylinder head to be 











removed without disturbing the pipes e¢ which are a 
fixture inside the cylinder block, the bends h being lifted 
off the pipes which fit into them. As the distributor 
valve a is near the top of the engine the pipes ¢ only 
traverse the length of the engine and not the height. 


© 


(s80,935) 





A cover j placed on the extension of the cylinder block 
which provides the air chest and the recess f entirely 
encloses the cylinder head. The engine has a high-level 
camshaft for valve operation and the recess f is immedi- 
ately below the camshaft bearing. (Accepled Septem- 
ber 25, 1946.) 


SHIPS AND NAUTICAL APPLIANCES. 


580,973. Sextant. Henry Hughes and Son, of London, 
and P. F. Everitt, of Ilford, A. J. Hughes, of Chigwell 
Row. (2 Figs.) March 24, 1939.—The sextant has a 
bubble system used as an artificial horizon for observing 
the altitude of the sun. The invention enables the light 
of the sun to be reflected on to the bubble chamber 
whatever the altitude of the sun. The index mirror 1 
of the sextant, the rotation of which forms the basis of an 
altitude measurement, is held in a frame attached to a 
disc supported by the casing of the instrument and 
rotatable for coarse and fine adjustment. At the top 
of the casing is a hood carrying a transparent cover 7 
and forming a housing for an additional reflecting member 
which consists of a pair of triangular prisms of glass 
having their hypotenuse surfaces in contact and silvered. 
The prisms are held at their ends between a disc 11 and 
@ flat strip which is secured to the disc but spaced from 
it by pillars. Layers of rubber are interposed between 
the disc and the strip and the ends of the prisms. One 








edge of one prism is held in an angle piece mounted on a 
hillar and the opposite edge of the other prism is cut 
away and held by a spring clip mounted between the 
face of the prism and the other pillar. The disc 11 has 
an integral axis pin mounted in a bearing so that the 
prisms and their carrier are rotatable about an axis 
Pparalle] with the axis of rotavion of the main index mirror 
1 of the sextant. The end of the pin has a projecting 
arm 20 which has its free end pivoted to one end of a 
link 22 which, at its other end, is pivoted to the disc 
carrying the main mirror 1. The distance of the pivot 
from the axis of rotation of the mirror 1 is the same as 
the Jength of the arm 20, so that the reflecting prisms 
rotate at the same rate as the mirror. The light from 
the sun which is being observed enters through the 
transparent cover 7 and is reflected by the common 
surface of the rotatable prisms through a light filter 24 
on to the bubble system within the bubble chamber 25. 
The filter 24 and bubble chamber 25 are supported from 
the casing by brackets. The bubble chamber is thus 
illuminated whatever the position of the index mirror 1. 





( Accepted September 26, 1946.) 
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CONSTANT-LENGTH BAR 
FOR OUTDOOR USE. 
By H. I. Anprews, M.Sc., A.M.I.Mech.E. 


In connection with the programme of research 
carried out during the war by the London Midland 
and Scottish Railway on concrete and other forms 
of sleepers, it was necessary to measure small 
changes in length of a few thousandths of an inch in 
sleepers approximately 8 ft. long. Such measure- 
ments had necessarily to be made in very exposed 
positions under all conditions of weather, in tem- 
peratures of anything between 90 deg. and 20 deg. 





correct compensation can at be obtained if both 
elements are at exactly the same temperature. For 
these reasons, measurements are usually taken dur- 
ing periods when the sky is cloudy and the tempera- 
ture is as steady as possible. The use of an Invar 
bar is preferable, but, as this material has inevitably 
some coefficient of expansion, it is best used packed 
in melting ice. 

For the measurements under consideration, none 
of these methods appeared suitable. For a bar 
9 ft. long to be of reasonable weight it must neces- 
sarily be thin, and thus particularly susceptible to 
temperature variation along its length. To intro- 
duce a correction to each reading is clearly undesir- 
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F. It was necessary, therefore, to provide some 
standard of length which would be readily portable, 
reasonably impervious to weather, and would main- 
tain its accuracy independently of changes in the 
ambient temperature. 

Standards of length for outdoor use have been 
previously required chiefly in connection with sur- 
veying, particularly for the laying-out of base lines 
for triangulation. The means most generally 
adopted have included a metal bar, the temperature 
of which is measured and for which a correction is 
made ; a system of compensating bars of dissimilar 
materials ; or a bar of Invar or other non-expansive 
material. The measurement of the exact tempera- 
ture of a bar is difficult, particularly when the 
ambient temperature is changing, and similarly 











able, whereas, at this length, the use of compensat- 
ing bars would have increased the weight consider- 
ably without certainty of exact compensation. If, 
however, some means were available of maintaining 
the whole of the bar at an exactly constant tempera- 
ture, the use of Invar would not be essential, as 
there would be no expansion of the metal. Melting 
ice is a good method of achieving a constant tem- 
perature, but ice is not generally available, and, 
while water is more readily obtained, its boiling 
temperature is too high for convenience and in any 
case is subject to the barometric pressure. 

These difficulties have been overcome by the 
design of bar illustrated in Figs. 1 to 5, herewith. 
It consists of a steel tube, 2 in. outside diameter, 
9 ft. 3 in. in length, and 11 s.w.g. in thickness, which 











provides the maximum stiffness for the minimum 
weight. Below one end of the bar is attached a 
small cylindrical reservoir which communicates 
with the interior of the tube by means of two short 
vertical pipes. The whole system is permanently 
sealed, and, all air having been extracted, is charged 
with a small quantity of liquid sulphur dioxide, 
most of which collects in the reservoir. This 
reservoir is heated internally by means of an insu- 
lated electrical heating element contained in a small 
tube as shown in Fig. 4. At the same end of the 
main tube is a narrow re-entrant cavity containing 
the bi-metallic element of a thermostat, which is 
thus almost completely surrounded by the sulphur- 
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dioxide vapour. The tube with its reservoir is 
wrapped with asbestos, and is supported on three 
short legs, the lengths of which are arranged so 
that, when standing on a level surface, there is a 
slight inclination of the tube downwards towards 
the reservoir. The whole arrangement is inserted 
into a wooden box, together with its auxiliary 
apparatus, as shown in Fig. 2, and the entire box is 
subsequently packed with Stillite wool so that the 
maximum thermal insulation of the bar is obtained. 

In use, the box is first placed in a level position, 
connection is made to'a suitable source of electric 
power, and current is switched on to the heater. 
The reservoir is thus heated by the element and the 
liquid sulphur dioxide commences to boil, raising 
the vapour pressure within the system. As the 
pressure increases, condensation of the sulphur- 
dioxide vapour takes place on the inner walls of 
the tube, and, since the tube is slightly inclined, the 
resulting liquid trickles back into the reservoir. 
Thus there is set up a continuous circulation of 
sulphur dioxide between the reservoir and the walls 
of the tube, which warms the tube until a tempera- 
ture of 94 deg. F. is reached, when the thermostat 
causes the heating of the reservoir to be discontinued. 
Thereafter, the thermostat regulates the supply of 
heat so that its element is maintained at an approxi- 
mately constant temperature, actually 94 deg. + 
0-1 deg. F. Since the thermostat element is sur- 
rounded by the sulphur-dioxide vapour, and since 
there can be no difference of pressure within the 
system, it follows that every part of the internal 
surface of the tube is maintained at the same 
temperature, and thus, as long as the supply of 
electric power is maintained, there can be no 
appreciable thermal expansion of the bar. The 
temperature of 94 deg. F. was selected as being 
just above the maximum temperature in which the 
apparatus was required to be used, so that the 
temperature of the bar would always be under the 
control of the thermostat, but only the minimum 
power would be required for its maintenance. 

The electrical arrangements used in connection 
with the bar are illustrated by the diagram, Fig. 6. 
The power supplied to the heater element is regu- 
lated by an “ on-off ’ switch, and by the contacts of 
a Sunvic relay. This relay is actuated from the 
thermostat by a secondary circuit so that the 
thermostat contacts break only a very small cur- 
rent. A small indicating lamp is connected in 
parallel with the heater, the lighting of which 
shows that heat is being supplied to the reservoir ; 
its periodic flashing indicates that the bar is being 
maintained at its proper temperature. The circuit 
is arranged to operate normally at 24 volts, so that 
it can be connected to the lighting battery of a 
railway coach; as, however, it is sometimes neces- 
sary to provide a special battery for this purpose, 
the circuit is adaptable to 12 volts when the full 





heating is not required, so that only a 12-volt 
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battery need be. carried during the summer months. 
At an ambient temperature of 55 deg. F., the mean 
power consumption has been found to be 26 watts. 

The gauge lengths are scribed on small flat 
surfaces machined into portions of the upper surface 
of the bar, indicated in Figs. 3 and 4, from which 
the insulation has been omitted. The probable 
errors can be readily estimated from the physical 
properties of the material. The temperature of the 
bar is continually fluctuating over a range of 
0-2 deg. F., due to the differential of the thermostat, 
and on the largest gauge length this will give an 
error of 0-00014 in. The corresponding change of 
pressure of the sulphur-dioxide vapour is 0-25 lb. 
per square inch, which produces a change of 
0-000003 in. in the gauge length due to the elastic 
stretching of the bar. A small error can also be 
introduced by a change of ambient temperature, as 
there will be an altered rate of heat leakage through 
the material of the bar. Taking the maximum rate 
of leakage, which will occur at 20 deg. F., it is found 
that the temperature difference across the walls of 
the bar. will be 0-006 deg. F., producing an error of 
about 0-000004 in. The maximum error occurring 
in any gauge length is, therefore, never likely to 
exceed 0-00015 in. Had the tube been of Invar, 
this error could have been reduced to 0-000013 in. 

Since its original construction, the bar has been 
used frequently over a number of years, and has 
been found to be very reliable in service. After 
over 18 months’ continuous use in very difficult 
circumstances, the thermostat was removed for 
rechecking, and its setting was found to have drifted 
0-8 deg. F. No indication could be found of any 
leakage of sulphur dioxide. The bar is normally 
used in conjunction with fixed steel trammels, as 
shown in Fig. 2. These are compared with the 
standard whenever they are used, and their differ- 
ences, which may amount to as much as 0-030 in., 
are allowed for in the readings taken. The use of 
sulphur dioxide does not introduce any appreciable 
element of danger as, at the working temperature 
of 94 deg. F., the pressure is only 62 Ib. per square 
inch ; this is not enough to cause a serious explosion 
in so small a vessel, and, as the system is charged 
with only 2 lb. of sulphur dioxide, the effects of 
leakage are not likely to be serious. The heating 
element is too small to be capable of overheating 
the tube greatly, but, even should serious over- 
heating occur for any yeason, the critical pressure 
of sulphur-dioxide is 1,141 lb. per square inch, 
whereas the tube has been tested to 3,000 Ib. per 
square inch. 

Since every portion of the bar is maintained at 
the same temperature, a similar form of apparatus 
could be employed for housing the “‘ cold ” junctions 
of a battery of thermocouples: 
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Experimental Plastics and Synthetic Resins. By Dr. G. F. 
D’ALELIO. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 3 dols.] 
Chapman and Hall, Limited, 37, Essex-street, London, 
W.C.2. [Price 18s. net.] 

One of the difficulties encountered by teachers, as 

well as by students and research workers, in studying 

the chemistry of plastics and synthetic resins, arises 
from the fact that many of the processes used in the 
manufacture of those substances are industrial 
developments which have not been published in 
detail. In certain directions, though probably to a 
less extent, there is a similar dearth of information 
for industrial chemists regarding the results of 
plastics research in academic laboratories of univer- 
sity standing. Believing that many of the highly 
successful war-time applications of plastics emerged 
from the joint efforts of workers in the commercial 
and educational fields, the author of this book has 
endeavoured to throw open the thinly populated 
territory between the two domains by presenting 
the experimental aspects of his subject as a sequence 
of scientific operations, instead of a compilation 
of industrial recipes, and by demonstrating the 
reactions associated with the preparation of plastic 
materials in such a manner as to emphasise the 
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exclusively chemical in outlook and planned as a 
specialised practical course for students and research 
workers already well-grounded in organic chemistry. 
To readers with this educational equipment, it gives 
adequate instructions for the performance of 97 
experiments, most of which result in the preparation 
of a plastic substance, while the remainder demon- 
strate the consequences of alternative processes or 
associated effects. The rest of the manual is 
concerned with the details of chemical test methods 
peculiar to plastics and resins or specially suited 
to the examination of their raw materials and 
finished products. Many of these tests are based 
on the stipulations of widely accepted United States 
specifications and consequently may require modifi- 
cation to comply with British practice. The 
methods of computing or displaying test results, 
however, are given so clearly and in such detail that 
there will be Itttle trouble in interpeting the proper- 
ties in any standardised system of terminology. 

Dr. D’Alelio, who is vice-president and director 
of research in the Prophylactic Brush Company, of 
Northampton, Massachusetts, may be presumed to 
have had predominantly industrial interests long 
enough for his earlier academic career to be little 
more than a memory. He has been markedly 
successful, nevertheless, in ucing a noteworthy 
contribution to technical education in the chemistry 
of plastics, inherently valuable for its subject 
matter and obviously attractive both to teachers 
and individual students by reason of the clear, 
laconic style in which the directions for conducting 
the experiments and tests are set out. In pleasing 
contrast with many books about plastics, this one 
does not rely for its appeal upon photographic 
advertisements of proprietary manufactured articles. 
Its sole illustrations, in fact, are one or two graphs 
and a few excellent line diagrams showing somewhat 
complicated assemblies of apparatus that would 
have been difficult to describe without them. 
In combination, these good qualities open the 
door to the preparation on a small scale of 
practically all the well-known resins and plastics ; 
and, since each experiment has been designed to 
demonstrate a principle as well as an application, 
the educational merits of the book can be readily 
appreciated. It can be confidently predicted, 
therefore, that it will have a good reception in almost 
every chemical laboratory of importance throughout 
the English-speaking world. 





Les Radiations. By PROFESSOR CHARLES FABRY. 
(Collection Armand Colin, No. 243). Librairie Armand 
Colin, 103, Boulevard Saint-Michel, Paris. [Price 
60 francs.] 

Ir is a particular pleasure to welcome the post-war 
reappearance of the “Collection Armand Colin,” 
which, during the 25 years of its existence, has 
brought the number of its titles up to close upon 250. 
This noteworthy series, which in scope and standard 
has no counterpart in English, has been consistently 
fortunate in its collaborators, among whom are 
included many of. the leading authorities in France. 
Conspicuous among these was the late Professor 
Fabry, author of the volume under review, who, 
besides acting as Director of the Physics Section of 
the series, had himself contributed earlier volumes 
on Electricity and Thermodynamics, both of which 
have passed through many editions, and a more 
recent one on the Propagation of Heat, published 
during the German occupation. The present 
volume, completed shortly before his death, exhibits 
the same masterly clarity of presentation that dis- 
tinguished his previous work. 

Any discussion on radiation must have been 

peculiarly congenial to Fabry for, as a glance through 

his Oeuvres Choisies, published in 1938 to com- 
memorate his scientific jubilee, will show, it occupied 
his attention throughout a long and active life of 
research. With no less a background could any 
real justice be done to this most majestic of physical 
themes. The domain of the electromagnetic radia- 
tions is a vast one, covering upwards of 62 octaves 

from cosmic rays to radio waves. Of this, barely a 

single octave affects the human senses directly, yet 

this provides man with the means of apprehending 
the universe. The remainder can only be detected 





principles responsible for the formation of polymers. 
The outcome is a laboratory handbook or manual, 


by apparatus of his devising. Its whole extent has 
been explored since Newton began his classical 








investigations in optics about 1663, much of it in 
considerable detail. Some of the most fascinating 
chapters in physics relate to the closing of the gaps 
between the longest infra-red radiation and the 
shortest radio waves, and between the shortest 
ultra-violet radiation and the longest X-rays. 

Professor Fabry, in the course of his introduction, 
brings out admirably the three aspects under which 
radiations can be studied : the wave aspect, govern- 
ing their propagation and enabling their frequenctfes 
or wavelengths to be defined ; the energy aspect, in 
terms of which their intensities can be measured ; 
and the photonic, or quantum, aspect, in inter- 
changes between radiation and material atoms, in 
which the two previous aspects are jointly involved. 
Here. as elsewhere, particular care is taken in 
defining fundamental magnitudes and the units in 
which they are expressed. The following section is 
concerned with the means of detecting and measur- 
ing the intensity of radiations. The apparatus 
employed is classified under the headings thermal, 
visual, photographic and photo-electric, the advan- 
tages and limitations of each being critically dis- 
cussed. Since all types of radiation can be absorbed 
and their energy degraded into heat, the thermal 
method is a general one. Other methods are applic- 
able only over limited ranges of the electromagnetic 
spectrum. Moreover, whereas the thermopile and 
the eye respond to the rate at which radiation falls 
on them, the photographic plate responds to the 
total quantity of radiation falling on it in the course 
of its exposure. 

A most interesting account is given of the pheno- 
mena that arise when radiation falls upon or passes 
through a material substance, und~ the headings of 
absorption, refraction, dispersion, vitreous and 
metallic reflection, surface and volume diffusion. 
A considerable amount of up-to-date information 
concerning the properties of air is included. Emis- 
sion, like absorption, is mainly an atomic property, 
and the distinctive features of the various sources 
of radiation are clearly summarised, special emphasis 
being laid upon the importance of the sun as the 
primary source of radiation. 

The monochromatic constituents can be separated 
out from a heterogeneous beam of radiation by 
methods based on selective absorption or reflection, 
by dispersion or interference. Professor Fabry’s 
extensive experience in this field lends special 
authority to his exposition. A description is given 
of the new type of filter devised by M. Lyot and 
employed by him in connection with his recent 
remarkable investigations of solar protuberances. 
The last 40 pages of the book are devoted to a 
description of the roles played by radiation in 
Nature and, to an increasing extent during the past 
25 years, in the factory and the laboratory. Among 
the former are the chlorophyll cycle in plants and 
the composition of the upper atmosphere. Examples 
of the latter are to be found in industry, chemistry, 
biology and therapeutics. 

Within the space available, some omissions are 
inevitable ; no mention is made, for instance, of 
polarisation, the Doppler effect, or the pressure of 
radiation. These occasional gaps can be repaired 
readily from the references given in the text and in 
the concluding bibliography, to which the relevant 
volumes of Bouasse might well be added. What is 
remarkable, however, is not so much what is or is 
not included, but the manner in which what has 
been included is treated. Basic principles are 
accorded priority of place and presented in proper 
perspective. Symbols are introduced sparingly and 
mathematics entirely avoided. This little book is 
one that can and should be read by everyone 
interested in science. To the end, Charles Fabry 
retained unimpaired the breadth of vision, and the 
power of lucid and elegant exposition, which are 
characteristic of the great tradition in scientific 
writing on both sides of the Channel. 





FILM ON ATOMIC PowER.—The Director of the Science 
Museum, South Kensington, London, S.W.7, announces 
that, by courtesy of Messrs. 20th Century Fox Film Com- 
pany, Limited, the ‘“‘ March of Time” film entitled 
** Atomic Power” is being shown daily, free of charge. 
in the lecture theatre of the Museum, until January 26. 
The times are: 2.30 p.m., on weekdays, and 3.15 and 





4.15 p.m., on Sundays. 
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THE ENGINEERING 
OUTLOOK. 


Il.—THEe Manpower SirvatTion. 


ATTENTION was drawn in the first article in this 
series to the serious labour problems confronting 
the metal and engineering industries. Throughout 
1946, acute shortages of certain grades of labour 
have adversely affected reconversion and expansion, 
thus prejudicing the ability of these industries to 
take full advantage of post-war boom conditions in 
overseas markets, and to re-equip home industries 
which are in urgent need of machinery and engineer- 
ing products of all kinds. 

The past year has been one of universal shortages, 
not only in Great Britain, but throughout the world. 
The demand for consumer goods, raw materials 
and machinery has accumulated during the six 
years of war, and stands at what is probably the 
highest level in history. The higher standard of 
living brought about through war-time full employ- 
ment, and the financial reserves accumulated by 
manufacturing establishments, particularly as a 
result of refunds of Excess Profits Tax, add con- 


TABLE I.—DISTRIBUTION OF TOTAL MANPOWER, 1939 To 1946. 


effect. The return to work of ex-members of the 
Forces who had not yet taken up employment in 
September cannot be long delayed, but it is evident 
that any substantial increase in the country’s labour 
force is dependent either on reduction of the size 
of the Forces or on the recruitment of women. It 
will be noted that the number of women in employ- 
ment has not decreased substantially since June, 
1946, but a further fall must be expected unless a 
definite bid is made to retain female labour. The 
findings of the Royal Commission on Equal Pay can 
hardly be helpful to the Government in this matter. 
It is equally doubtful if the size of the Forces can 
be reduced rapidly enough to alleviate the present 
labour position. It would appear; therefore, that 
the total labour force available to industry in 1947 
is unlikely to exceed the 1939 figure by more than 
500,000. 

The long-term outlook is not very much brighter. 
The Ince Report on the Juvenile Employment 
Service estimated that, in nine years’ time, the 
number of boys and girls under 18 available for 
employment will be approximately half the present 
number, because of the fall in the birth rate during. 
the 1920’s and the raising of the school leaving age. 





(THOUSANDS.) 








— 1939, 1943, 
June. June. 
be = * es pee 19,750 22,281 
14,656 15,028 
F ie 5,004 7,253 
Armed Forces and Auxili ary } 
Services 480 4,757 


Civil Defence, National Fire Ser- | 
vice, and Police ve 

Industry . 

Ex-members of H.M. Forces 
who have not yet taken up | 
employment .. 

Tnsured persons registered as 
unemployed 


80 
17,920 


323 
17,121 


20 


1,270 60 


| 








| 1946. 
1945, 
June. | . 
June. August, | September. 
21,649 20,523 20,443 20,402 
14,881 14,638 14,631 14,596 
6,768 5,885 5,812 5,806 
5,090 2,032 1,763 1,657 
a 88 88 88 
16,289 17,327 17,688 17,808 
40 700 540 490 
| | | 
103 | 376 364 359 





TABLE II.—EstTmMaTED NUMBERS EMPLOYED IN METAL AND METAL-WORKING INDUSTRIES,* 1929 TO 1946. 


(METAL MANUFACTURE, METAL Goops, ENGINEERING, 


VEHICLE, AIRCRAFT AND SHIPBUILDING INDUSTRIES.) 
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Employed on Orders for 











Total. Male. Females. — Fr 
Supply Home | 
Depts.t Market | om 
—_——_— . — _ — 
1929, July 1,905 1,635 273 = se 
1939, June 2.716°7 2,289 -6 427-1 — _ 
1943, June 4,586-4 2,959 -0 1,627 -4 3,844-1 673-0 69-3 
1945, June 3,828 -2 2,577-8 1,250-4 2,812-0 846-4 | 169-8 
1946, June 3,205 -5 2,416 +7 788-8 433-0 1,922-5 | 780-0 
» August 3,282-4 2,506 -1 776-3 381-8 2,105 -5 795-1 
September. . 3,307 -6 2,531-3 776-3 351-0 2,129-9 | 826-7 
* Great Britain : males aged 14 to 64 and females aged 14 to 59, but excluding non-manual workers earning over 420/. per annum. 
Part-time female labour is included, two such’being counted as one unit. 
+ Mainly equipment and stores for Forces. 


siderably to the accumulated demand. When the 
war ended, British industry was not only faced with 
the problem of reconversion to the production of 
peace-time goods, but also of producing consider- 
ably more than before the war. This must be 
achieved with a working population (excluding the 
personnel of the armed Forces) slightly below that 
of pre-war, and unlikely to increase very much. 
Statistics published at the end of November, 1946, 
give a broad picture of the manpower position. 
Table I, herewith, shows the total number employed 
(including the Forces) and the proportion of the total 
in the Forces. 

In September, 1946, the total labour force avail- 
able in manufacturing and non-manufacturing 
industries and services was still 100,000 less than 
in 1939. The total working population, including 
the Forces, though higher than in 1939, had de- 
creased by nearly 2 million since June, 1943, 14 mil- 
lion consisting of women who returned to their 
homes. The size of the Forces was almost three 
times the 1939 figure, although this was com- 
pensated to a great extent by the smaller number 
unemployed—359,000, plus 490,000 ex-members of 
the Forces who had not yet taken up employment— 
against 1,270,000 in 1939. It may prove difficult to 
reduce unemployment further, since much is 
regional, and will only be eliminated by the expan- 
sion of industries in development areas, or the 
vransfer of population, which will take time to 


| It is thus inevitable that, provided there is no major 
economic crisis, labour will continue to be scarce for 
many years to come. 

During the war, the labour force of the metal and 
engineering industries expanded rapidly, reaching a 
peak of more than 4-6 million in 1943, and account- 
ing for more than 23 per cent. of the total working 
population, including the Forces. The latest avail- 
able statistics, as given in the Monthly Digest of 
Statistics for November, 1946, are set out in Table II, 
herewith. It will be noted that the employment 
of men increased by only 29 per cent. during the 
war, while that of women went up fourfold. By 
September, 1946, the number of men employed had 
decreased by about 15 per cent. compared with the 
war-time peak, but the number of women had fallen 
to less than half the peak figure. The total labour 
force in September, 1946, numbered 3-3 million, 
about 600,000 greater than in 1939, and accounted 
for 16 per cent. of the total working population, com- 
pared with 13 per cent. before the war. These 
figures show that the metal and engineering indus- 
tries have kept a substantial proportion of the labour 
they gained during the war, while many other indus- 
tries have not been able to regain their pre-war 
labour strength. This emerges clearly from Table 
III, on this page. 

It has often been argued during the past year 
that the hold of the metal and engineering industries 








on scarce labour is seriously prejudicing the recovery 


of other manufacturing industries ; but the shortage 
of labour in certain branches of the engineering 
industries, and of skilled grades almost throughout, 
still presents a serious problem. It is clear, however, 
that the present labour force cannot be greatly 
expanded without seriously handicapping other 
industries. In the preceding article in this series, 
attention was drawn to the argument that many of 
the shortages arise frcm the maldistribution of avail- 
able labour, and it is proposed to examine this argu- 
ment in greater detail here. 

Three distinct reasons were given for the present 
maldistribution of labour. First, that several 
branches of the engineering industry were depressed 
throughout the inter-war period, while many never 
recovered fully from the depression in the early 
1930s. During this period, much of their highly 
skilled labour was dissipated, and permanently 
transferred to other more fortunate industries. This 
is true, to name only a few examples, of the textile 
machinery, agricultural machinery, locomotive, and 
wagon and carriage industries, which now lack the 
skilled draughtsmen, patternmakers, moulders, 
fitters and erectors essential to their successful 
reconversion to full-capacity production. 


TABLE II1.—Estimated Labour Force of Certain Industries, 











1939 to 1946. (Thousands.) 
| 1946 Labour 
] June, September, Force as 
Industry. | 1939. 1946. Percentage of 
| 1939 Total. 
Metal and engineer- | | 
ing . .| 2,716-7 | 3,307-6 122 
Textile and clothing | 631-1 | 491-5 78 
Building materials, } 
leather, wood and | | 
paper i is 788-4 | 679-6 81 
Printing, agar | 
bookbinding } | 
photography 303-4 243-7 81 
Gas, electricity and| 
water supply a 14°8 206-7 98 
Distributive trades || 2,160-4 | 1,754°5 | 81 
Coal mining . . 766-0 83 





The second reason given was the relative unpopu- 
larity of industries with a history of cyclical unem- 
ployment and a reputation for poor amenities and 
working conditions. The ironfounding industry is 
foremost among these and, in consequence, is finding 
the task of recruiting the necessary labour force 
extremely difficult. This industry was seriously 
affected also by contraction during the war years, 
when the demand for iron castings was small. 
Employment in ironfounding fell from 117,300 in 
June, 1939, to 72,200 in June, 1945. By September, 
1946, there had been a recovery to only 100,200, 
though the demand for iron castings far exceeds the 
1939 level. Unpopular industries suffer from a 
shortage of apprentices as well as of skilled person- 
nel, and unless conditions are rapidly improved this 
shortage is likely to be intensified as the total sup- 
plies of juvenile labour decrease. 

The third reason has its roots in the changes 
brought about by the war in the relative size of a 
number of industries. Industries such as tin-plate, 
constructional engineering, general ironfounding 
watches and clocks, and jewellery were severely 
contracted and lost a large part of their labour force 
to war-expanded industries, such as light metals, 
aircraft, shipbuilding, marine engineering, scientific 
instruments, and electric cables. The fact that the 
former group have been unable so far to regain the 
lost labour is shown in Table IV, on page 28. 

The task of redistributing the labour force among 
these industries is likely to prove a formidable one, 
and doubt has been expressed whether any effective 
redistribution can be achieved without some degree 
of labour direction. The removal of the Essential 
Works Orders has not been followed by a marked 
redistribution of labour. Moreover, a review of 
recruitment by the engineering industries and an 
examination of the earnings of engineering em- 
ployees, in relation to those in other industries, 
suggests that the overall engineering labour force is 
likely to increase at the expense of other industries. 
The increase, however, would not necessarily occur 
in those sections of the industry where the present 
shortage is most acute. This tendency will have to 
be checked, but there is considerable uncertainty 
whether a satisfactory balance can be achieved 
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sufficiently rapidly by i improvements in working | of adult labour between industries and occupations’| The igus. show a substantial decrease from the 
conditions and earnings in understaffed industries. Figures showing the intake of juvenile labour by the | level of earnings in January, 1945, which itself was 
Raw-material control and machine licensing have | several branches of the engineering industry are well below the level of earnings during the war. 
been used hitherto by Government departments to| unfortunately not available, but it is known that | This is mainly due to shorter hours, particularly : 
regulate the level of activity in different branches of | those branches where there is a labour shortage are | reduction in hours of overtime and night-shift work 
industry,.but the effectiveness of raw-material con- | finding it most difficult to recruit juveniles. The | ing, which carry higher rates of pay. There we 
trols will tend to disappear as materials become more | seriousness of the situation is self-evident, particu-| also a slight fall, varying between the severa| 
generally available. It has been suggested that the | larly in view of the forecast of the Ince Report, | branches in the industry, from a farthing to 2d. iv 
hourly earnings. This was probably due partly tv 
TABLE IV.—EsTm™maTED NUMBERS EMPLOYED IN THE METAL MANUFACTURE. METAL GOODS, ENGINEERING, bere: . P y partly 
the decline in overtime noted above, but may also 
VEHICLE, AIRCRAFT AND SHIPBUILDING INDUSTRIES, 1939 To 1946. (THOUSANDS.) . 2 - 
reflect some decline in output by piece workers ; 
: =e Ane z af 
September, nevertheless, the engineering industries have we 
Sie ioe pa 1946. 1946, Labour | maintained their lead over those industries listed in 
Industries. 1939. 1943. 1945. jae Table VII, and much remains to be done if under- 
June. | August. | September. | of 1939. staffed industries are to recruit the labour the) 
require. 
Pig tr iron (blast furnaces) steel The reduction in the number of hours worked 
melting and iron puddling, F rea cian ea . continued during 1946. Towards the end of the year 
ugizon and steal rolling, ete. ©. os — . adie 108-8 a8 agreement was reached between the Engineering 
metals .-| 55-9 114-4 84-0 79-8 83-0 85-2 153 and Allied Employers’ National Federation and the 
Manufacture of tinplate as — —_ es = natin = National Engineering Joint Trades Movement for 
netting and wire rope manu- the introduction of a five-day working week of 
Po. LTRS Re 58°6 74-8 C46 a0 68-6 63-8 100 44 hours. This was the result of lengthy negotia- 
iron and steel founding, etc. | 704-7 er = ee a a a a4 a8 tions which have been proceeding since September, 
Marine engineering | 8 : ; -¥ ' ; - 1944, when the engineering uni t fi d 
Electrical engineer 133-9 193-3 175-8 153-1 157-4 158-1 118 > ngineering ons put forward a 
Constructions! —— ne 49-0 48-9 41-9 56-5 60-0 62-8 128 
Motor vehicles, cyci ont air T Wil,—/ Weekly E Indust: Othe 
es, es . ABLE .— Average y Earnings in ries r 
craft | 473-3 1,121-8 876-2 552-4 557-8 558-5 118 Atle 
Shipbuilding and ship repairing 144-7 272-3 252-3 229-1 227-6 226-5 173 than Engineering : January, 1946. 
Construction and repair of rail- 
bs te =" altar “st 65-6 59-1 61-2 73-7 77-5 78-1 119 — 
Bolts, nuts, screws, hand-tools, —— a. d Since 
brass and allied metal ware. es October 
and miscellaneous metal 1938." 
goods . Pp gee2 447-8 405-7 401-8 417-0 423-2 112 . 
Electric cables, apparatus, etc. 195-9 291-0 279-9 244-2 253 -6 258-1 132 
Scientific instruments ‘ 48-3 81-2 76-8 63-1 64-1 63-6 132 | ie 
Watches, clocks, plate, jewel- 7 Coke-oven and by-products works 115 10 | 70 
lery, etc. : 38-7 18-2 14-2 24-4 25-6 26-3 68 Brick, tile, pipe, etc., industry 92 10 76 
General ironfounding, heating Chemicals and explosives 0 9 80 
and ventilating apparatus .. 117-3 85-8 72-2 90-5 96-5 100-2 87 Gotion i — industry. . ” 6 49 
n indus 6 112 
Males 2,289 -6 2,959 -0 2,577 -8 2,416-7 2,506-1 2,531-3 112 Paper and and ae saactiine Setnany, +. > Pe oe 
Totals r an manufacture 
i 427-1 1,627 -4 1,250-4 788-8 776-3 776-3 182 lic works Fcontracting 1071 75 
— + Selentife and photographic i instru- 
Grand Total 2,716-7 4,586-4 3,828-2 3,205-5 3,282-4 3,307 -6 122 ments and apparatus 94 5 88 
TABLE V.—Recruitment of Juvenile Labour. TABLE VI.—EARNINGS IN THE ENGINEERING INDUSTRY: JANUARY, 1946. 
Boys, Girls, Men Youths Women* 
Aged 14 to 17. Aged 14 to 17. _—_—- (21 and over). and Boys. (18 and over). Girls. Operatives 
Industry. ish 
1937-38.| 1945-46.| 1937-38.) 1945-46. | General Engineering and Enyineers’ Iron and 
Steel Founding : 
Average weekly earnings, January, 1946 -" 6d 398. 10d. 658. 3d. 378. 1d. 100s. 6d, 
Percentage increase since October, 1938 64 103 90 66 
ee tn are | suaey | S882 | $850 | Average hours worked 7 43-9 42-2 41-7 46-5 
= verage hourly earnings pence) 29-3 0- ° 0-7 5-9 
8 Salting a .. ..| 8,049| 4675] ‘2 ‘320 | 4 — ( “e ating aid a 
ng and civil engi- Electrical Engineering : 
x of ng: 
Electrica nal wirt andcon- 18,150 » 31,303 1,550 1,768 Average weekly earnings, January, 1946 1228. 5d. 39s. 44 62s. 1d. 34s. 7d. 928, 6d 
tracting ing 2.717 5,469 303 317 Percentage increase since October, 1938 65 59 92 79 82 
National Government ser- ’ Average hours worked .. y 47-4 43-9 41-8 41-9 45-2 
service 4,621 6.768 3,088 | 10,415 Average hourly earnings (pence) 31-0 10-8 17-8 9-9 24-6 
Local Government service 4,014) 4,405 | 2,215 | 7,746 | orine Engineering : 
Average weekly earnings, January, 1946 1128. 9d. 428. 10d 668. 9d - 998, 8d. 
“ , Percentage increase since October, 1938 50 133 — — 
Government should determine the maximum labour| Average hours worked .. 48-4 44-1 43-2 ~ 47-5 
force which can be spared for the engineering Average hourly earnings (pence) 28-0 11-7 18-6 _ 25-2 
industry as a whole and, working from this total, | Constructional Engineering 3 A " in ee em 
one . Average weekly earnings, January, 1946 158. 1 41s. 48. 92. = 1038. 
should set a ceiling on employment in each branch! porettaye increase since October, 1938 "60 69 a = = 
of the industry, surplus labour being left to} Average hours worked .. 47-5 43-9 42-2 46-8 
transfer to other industries requiring it. The Average hourly earnings (pence) 29-2 11-3 18-4 _— 26-5 
determination of the relative size of the various Motor Vehicle, Cycle and Airerat' | (including 
7 ; i Jomponents Manufacture an pairs) : 
branches of the engineering industry, presumably ° Pn agement earnings, January, 1946 1308. 3d 428. 71s. Od. 408. 7d. 1128. 11d. 
would be a question for the new Engineering] Perceutage increase since October, 1938 st i, 7 a, 60 
. c rans Average hours worked .. 46- . 42- 2° 45-8 
Advisory Council of the Ministry of Supply. To Average hourly earnings (pence) 33-5 11-7 20-4 11-5 29-6 
make such a policy effective, however, would almost oiieendl ae 
‘. 0 . : s . ipbuilding an »pairing : 
certainly require full direction of labour, which = Average weekly earnings January, 1946 ‘ 1268. 8d 448. 3d. 708. 3d. _ 114s. 8d. 
unlikely to prove politically acceptable in peace-time.| Percentage increase since October, 1938 ._| 81 113 a _ ae 
. . ‘ Average hours worked .. - r 47-4 44-0 42-6 _ 46-9 
The popularity of es as a career for Average hourly earnings (pence) 32-1 12-1 19-8 29-3 
young men and women is illustrated by figures 
recently published by the Ministry of Labour. In a > ry Pipes, ete., and General Iron- 
1937-38, the total number of juveniles, of 14 to 17| Average weekly earnings, rae ora 1946 115s. 6d. 41s. 8d. 598. Od. 338, 3d. 100s. 6d. 
i ; 7 ; Percentage increase since October, 1938 66 | 40 | 86 27 70 
inclusive, entering industry wes 667,628 (358,852 Average hours worked .. on ade 47-6 | 43-4 | 42-0 41-6 46-4 
boys and 308,776 girls); by 1945-46 the number} Average hourly earnings (pence) ig Si 29-1 11-5 16-9 9-6 26-0 
had fallen to 561,931 (288,055 boys and 273,876 <8 
girls). While there was thus an overall decline in * Counting tw» part-time workers as one whole-time. 
the total number of juveniles entering employment, | quoted above. This scarcity clearly means that|claim for a 40-hour week without reduction of 
* . J . * P sven q . . y . y . . . . 
the fall in recruitment by different industries was | the days of cheap juvenile labour will never return, | earnings. This was rejected by the employers in 
very uneven, and some actually increased their | and that those industries able to pay the highest | March, 1945, and since then the original claim for 
recruitment of juveniles. Coal mining, cotton, | rates will continue to secure more than their share | an immediate all-round introduction of the 40-hour 
wool, bricks and tiles, laundries and cleaning, and | in the future. week has been modified in favour of a progressive 
the distributive trades are the principal industries! Wages and working conditions in engineering con-| and staggered reduction of hours. The present 
where juvenile recruitment declined. Figures for | tinued to conrpare favourably with those in other | agreement became effective on January 1, 1947, and 
those industries where recruitment increased are | industries. Table VI, herewith, shows earnings and | will apply to well over a million persons without 
set out in Table V, herewith. working hours in the engineering industry in Janu- 


The trend thus revealed in the Ministry of Labour 
analysis follows closely the current maldistribution 





ary, 1946, while Table VII shows the corresponding 
average weekly earnings in some other industries. 





involving any loss of earnings. Responsibility lies 
with the unions to prove in practice their thesis 
'that a reduction of working hours can be achieved 
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without loss of production. Individual firms had 
already changed over to the five-day week before 
the agreement was reached, and the comments of 
Mr. Charles G. Renold, of the Renold and Coventry 
Chain Company, Limited, in October, 1946, are 
encouraging. He stated that, although experience 
of the new scheme was still too short to give a 
positive report, all indications were favourable. 
The fact that Saturday morning was available to 
all employees for attention to their necessary 
domestic affairs had substantially reduced irregular 
attendance, which previously caused dislocation of 
work out of all proportion to the number of hours 
lost. It is possible, therefore, that throughout the 
engineering industry a greater output may be 
achieved in spite of the reduction in working hours 
as a result of a fall in absenteeism. 

The publication of the Asquith Report on Equal 
Pay in October, 1946, did little to settle the con- 
troversy which centres on the demand of the 
engineering unions for ‘‘ the rate for the job,” irres- 
pective of the sex of operatives. The Commission 
were unable to reach any definite conclusions. They 
found that there exists considerable overlap in the 
employment of men and women. The women in 
the overlap area are paid at piece rates computed in 
relation to the women’s schedule of time rates and 
the men at piece rates computed in relation to 
men’s time rates. The situation arises from the fact, 
that, under the terms of the agreements in force, 
women on men’s work are entitled to be paid only 
in accordance with the women’s wage schedule, while 
there is no recognised arrangement for reducing 
men’s rates when employed on women’s work. Pre- 
sumably, the next stage will be further pressure from 
the engineering unions to secure equal pay. The 
principle was enthusiastically endorsed at the Trades 
Union Congress in November, 1946, and no change in 
policy can be expected. The unions have long 
pressed for the revision and simplification of the 
engineering wage structure, and it is almost inevit- 
able that this question should be taken up again 
during the present year. 

The question of trade-union membership attracted 
much attention during the second half of 1946, and, 
in November, the Trades Union Congress passed 
unanimously a resolution to the effect that every 
effort should be made to secure 100-per cent. 
unionism throughout industry. This followed a 
threat by the Transport and General Workers’ Union 
to call a strike if 12 members of the small National 
Passenger Workers’ Union were not immediately 
dismissed by the London Passenger Transport Board 
if they did not agree to join the Transport and 
General Workers’ Union. The Board gave way 
to the large union’s demand, and thereby set in 
motion many similar demands from unions in several 
industries. Engineering was not affected, however, 
probably because of the strength and compactness 
of its own unions, and disputes during the year 
remained at a remarkably low level. Statistics 
published by the Ministry of Labour in November, 
1946, are set out in Table VIII, below, from which 
TABLE VIII.— Disputes in Engineering and Shipbuilding: 
January to October, 1945 and 1946. 











P Agzregate, 
Number o umber 0 
ran af Workpeople | Working 
— Beginnit Involved in | Days Lost 
in P riod all Stoppages| _in all 
. * | in Progress. | Stoppages in 
Progress. 
Bngineering : 
1945 + a 158 98,600 553,000 
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it will be seen that, although the number of dis- 
putes was higher in 1946 than in the previous 
year, the aggregate number of working days lost was 
considerably lower—a reduction of 46 per cent. 
for engineering and 29 per cent. for shipbuilding. 
Faced with the prospects of a long-term labour 
shortage, continued scarcity of skilled labour, a 
reduction in working hours and higher wages, the 
engineering industry must take every possible step 
to increase the productivity of its workers. The 
Government have stressed repeatedly during 1946 





that any increase in wages must follow and not 
precede an increase in productivity. Output per 
man, however, is generally low throughout the 
industry, although it is extremely difficult to support 
this statement with factual evidence. The pro- 
ductivity of labour is rarely measured, and tends 
to vary widely between industries, between indivi- 
dual establishments in each industry, and even 
between the several shops in one establishment. 
P.E.P. (Political and Economic Planning) have 
just published a broadsheet on the subject* in 
which they comment on the fall in output per man 
in industry since 1938, but emphasise the difficulty 
of obtaining any precise statistical measurement of 
the decline. 

P.E.P. quote a statement by the secretary of 
the Industrial Management Research Association, 
based on many years of regular visits to a wide 
range of factories in various industries and discus- 
sions with works managers, cost accountants and 
time study men. ‘Output per worker, covering 
all direct and indirect workers in factories, is of 
the order of 70 per cent. of pre-war . . . the com- 
parison is based on similar jobs with people of the 
same sex, similar training and experience. Workers 
seem to be obtaining some 90 to 95 per cent. of their 
pre-war output on the jobs they are actually tack- 
ling ; this can be readily explained by war disturb- 
ances, lack of food, housing, transport and many 
other problems. The other 20 to 25 per cent. (of 
the short fall) is due to changes in the quality of 
materials, bad deliveries and endless obstacles 
created by war (many of them unnecessary) .. . 
In some cases volume appears to be at pre-war level 
but then one finds in these cases that there is far 
lower quality, far less packing, etc.” It is important 
that a thorough investigation should be made of 
this question. P.E.P. quote at some length a 
papert presented in January, 1946, by W. D. 
Evans, of the United States Bureau of Labour 
Statistics, which reveals that the United States 
authorities consider that “. . . accurate, compre- 
hensive and up-to-date information on produc- 
tivity in the coming period will be more important 
than ever before,” and gives details of the methods 
used. 

The causes of the fall in the productivity of labour 
were analysed in a paperf{ read on March 20, 1946, 
by Mr. 8S. W. Hyde, production manager of Fraser 
and Chalmers Engineering Works. The tiredness 
and reaction resulting from the strain of war is 
said to account for a certain indifference on the part 
of employees to the quantity and quality of the work 
done. Much emphasis ~is placed on the absolute 
security of employment arising from the shortage of 
labour, which is said to give employees no incentive 
to exert themselves in order to keep their jobs. 
The lack of discipline and irregular attendance is 
said to prevent effective planning of production, 
while many operatives lack interest in their work, 
and fail to appreciate the benefits that may be 
derived by the community as a whole through higher 
output of individuals. The P.A.Y.E. system of 
income tax is said to cause a great deal of resentment 
among wage-earners, leading piece-workers to limit 
output to the level at which their earnings become 
taxable. It has been suggested that P.A.Y.E. 
will soon cease to act as a deterrent, and that wage 
earners will become “ conditioned” to it, as the 
middle class did. Experience may show, however, 
that taxation of wages needs to be based on quite 
different principles from that of salaries if it is not 
to act as a deterrent from maximum output. 

The P.E.P. broadsheet, referred to above, lists a 
number of causes of low productivity which should 
be only temporary. These include the fact that a 
third of the labour force has changed jobs since the 
war ended, as a result of demobilisation in the Forces 
and reconversion of war industries ; time is needed, 
therefore, for teams to settle down and achieve the 
necessary balance and rhythm. It is unfortunate 
that the redistribution of available labour should 





* “Men, Managements and Machines”; Planning, 
No. 260. 

t ‘“‘ Recent Productivity Trends and Their Implica- 
tions.” 

t The Problem of Incentive in Industry, by S. W. 
Hyde ; see ENGINEERING, vol. 162, pages 101 and 124 
(1946). 





be far from completed, and it is probable that lack of 
settled conditions in industry through a continued 
high turnover of labour will act as a curb on produe- 
tivity for many months to come. 

Attention was drawn in the first article in this 
series to the harmful effect of raw-material shortages 
and late deliveries of essential parts from sub- 
contractors. The present impossibility of planning 
for a continuously high level of production is not 
conducive to greater efforts, either on the part of 
management or employees. It is also essential that 
the arrears of repairs and renewals which have 
accumulated during the war years should be quickly 
eliminated, since defective machines tend to restrict 
output, however hard the operatives work, and also 
tend to irritate operatives and make them work less 
hard. 

The task of raising the productivity of labour in 
engineering is a serous one. ing the war, 
much was achieved through the stimulation of 
enthusiasm for a common goal, and individual effort 
during the emergency was rarely lacking. The 
machinery for co-operation between management 
and employees worked well, on the whole, and pro- 
duced a number of improvements in methods of 
work. Joint Production Committees have now 
been allowed to lapse in many establishments, and 
enthusiasm has declined considerably. It is well 
known that a capable and popular foreman, in a 
shop where good relations exist between manage- 
ment and employees, can often do a great deal to 
obtain a higher output from his men. The problem 
of incentives to hard work is often psychological, 
and everything should be done to select supervisory 
grades carefully, and to revitalise the war-time 
machinery for consultation and close contact 
between all those concerned in production. Target 
charts should re-appear in factories for all to see, 
and the part of the individual in achieving a 
higher standard of living for the country as a whole 
should be explained to him by the people he truste. 
In view of the statistical evidence in this article, 
it is clear that the only way to secure an adequate 
output of engineering products is through raising 
the output per employee. 

Comparisons are frequently made between output 
per man in American and British industry. Such 
comparisons are often misleading, since the types 
of product are usually different, but there is little 
doubt that some American methods for mechanisa- 
tion of production could usefully be introduced in 
many British factories; this applies particularly to 
extensive mechanical handling. 

The acceptance in principle by the T.U.C. of the 
extension of double-shift working, although cautious 
and conditional, is an indication that the unions 
appreciate the urgency of the situation, and consti- 
tutes a welcome advance towards the aim of increased 
industrial efficiency and output. In their evidence 
to the Ministry of Labour Double-Shift Committee 
(published in the General Council’s report) the 
T.U.C. admit that, in some industries, such as 
mining, iron and steel, and transport, which largely 
employ male labour, shift working has been accepted 
without question; it is agreed that its adoption 
in manufacturing industry will enable machinery 
to be more fully and efficiently utilised, thus 
increasing output and spreading overhead costs. 
From a social point of view, however, the T.U.C. 
do not attempt to hide their dislike of the system, 
arguing that it tends to break up family routine, 
prevents late shift workers from normal recreational 
facilities, and,*‘as employers draw their labour 
force from a wider area, involves a greater degree 
of travelling. But, weighing up the pros and cons, 
the T.U.C. reach the conclusion that the need for 
maximum output and for the re-equipment and 
modernisation of many manufacturing industries is 
so great that a measure of shift working must be 
accepted. The T.U.C., however, lay down certain 
conditions which are regarded as essential before 
double-shift working can be accepted. Moreover, 
they reserve the right to change their view, if there 
should be any change in the circumstances of produe- 
tion—which presumably means, if there should 
be any signs of trade depression and increasing 
unemployment. The T.U.C. ask that, where shift 
working is introduced for women and juveniles, 
hours of work shall be restricted to.40 per week 
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and that weekly earnings shall be maintained at 
least at their former level; when practicable, 
special shift allowances should be paid. The 
maximum age for shift workers should be raised from 
16, as at present, to 18. The T.U.C. are most 
insistent, however, that employees should be fully 
consulted, through their representatives, about shift- 
working proposals. This is in line with the general 
pressure exerted by engineering unions for a greater 
degree of consultation between employers and 


employees, and may produce better co-operation | P 


and understanding. 

The scarcity of skilled labour in the engineering 
industry brings out the importance of adequate 
training schemes and courses. To meet this need, 
the apprentice scheme for Royal Ordnance Factories, 
Royal Aircraft establishments, and other experi- 
mental, design and inspection establishments of the 
Ministry of Supply, was started in September, 1946. 
Mr. W. Leonard, Joint Parliamentary Secretary 
to the Ministry, said that the scheme was intended 
to counterbalance the effects of the inevitable 
future decline in the number of boys under 18 
entering the engineering industry and to raise the 
standard of craftsmanship in Government factories 
and in industry generally. 

The scheme embodies a five-year period of appren- 
ticeship for both craft and engineering apprentices. 
Craft apprentices are chosen at interviews by the 
local apprenticeship boards, character and general 
suitability being the criterion rather than aca- 
demic qualifications. Recruitment for engineering 
apprentices is on a national basis, and examinations 
are held at various centres by the Civil Service 
Commission. The normal age of entry is 16 to 17, 
and it is aimed to turn out all-round craftsmen 
and technicians rather than single-purpose factory 
hands. A certain number—which it is hoped may 
reach 4 per cent.—will be awarded scholarships to 
the universities. 

Several schemes were developed by individual 
firms to remedy the shortage of skilled men. One 
of these was started by an engineering firm in the 
North Midlands, in order to secure a better supply 
of draughtsmen. The firm have their own training 
school and recruit trainees from among their own 
employees simply by appealing for volunteers. Ten 
were selected for the first course, between the years 
of 23 and 33. Most of them were skilled machinists, 
tool makers, fitters and erectors, all used to working 
to drawings, and it was hoped to employ them in 
the drawing office after three months’ training. 





THE FISCHER-TROPSCH PROCESS : 
PRESENT AND FUTURE.* 


By C. C. Hatt, Ph.D., M.Se., F.R.LC. 


Any assessment of the commercial possibilities of 
the Fischer-Tropsch process in this country at the 
resent time must be based on the performance of the 
earn plants. In this paper, the method of opera- 
tion of these plants, their performance, efficiency and 
costs, and the manner in which the products were 
utilised, are summarised. From this, it is concluded 
that the process as operated in Germany would not 
be an economic proposition in this country. The 
future prospects of the process are discussed from two 
points of view ; firstly, effecting a reduction in the costs 
by reducing the cost of the synthesis»gas or increasing 
the efficiency of the actual synthesis process, and, 
secondly, increasing the value of the products as raw 
material for the chemical industry by modification of 
their composition. It is considered unlikely that the 
process will ever become an economig method of pro- 
ducing liquid fuels in this country, but there are better 
ts for its development as a source of aliphatic 
chemical products. 

The process under consideration was discovered by 
Franz Fischer and Hans Tropsch of the Kaiser Wilhelm 
Institute for Coal Research, Miilheim, Ruhr, in 1925. 
They found that a mixture of carbon monoxide and 
hydrogen would react in the presence of iron, cobalt 
or nickel catalysts at temperatures in the range 180 deg. 
to 250 deg. C., and at atmospheric pressure, to form a 
mixture of aliphatic hydrocarbons from 
methane to solid waxes and including substantial 
fractions boiling in the motor-spirit and Diesel-oil 
range. During the ensuing years, Fischer and his 

* Paper, authorised for publication by Dr. A. Parker, 


Director of Fuel Research, D.S.1.R., presented to the 
Yorkshire Section of the Institute of Fuel, at Leeds, 





co-workers continued their investigations. Experi- 
ments were carried out on a semi-technical scale, and, 
mainly as a result of the development of more active 
cobalt catalysts, the yields obtained originally were 
greatly increased. 

This process, which provided a means of obtaining 
petroleum-like products from coal, had an obvious 
attraction for a country like Germany which was 
striving to achieve independence of imported petroleum 
oil, and in 1934, the Ruhrchemie A.G., of Oberhausen- 
Holten, Ruhr, undertook the task of putting the 
rocess into operation on an industrial scale. By 
1936, this Company had completed the erection of the 
first commercial unit, and, by 1939, a total of nine 
plants, with an aggregate rated annual output of 740,000 
tons of synthetic oil, had been erected in various parts 
of Germany. The first plants to be erected were 
designed for operation at atmospheric pressure, but 
as a result of research work, both at the Kaiser Wilhelm 
Institute and by Ruhrchemie, certain of the later 
plants were built for operation at about 10 atm. 
pressure. Use of this so-called ‘“‘ medium-pressure ” 
was intended to give increased yields and catalyst life, 
but not to affect the essential characteristics of the 
original process. 

The nine plants were in operation throughout the 
war until they were put out of action by bombing in 
the winter of 1944; the maximum annual output of 
oil amounted to rather less than 600,000 tons, or 
about 8 per cent. of the total German oil production. 
No new Fischer-Tropsch plants were erected during 
the war. The production of oil by the high-pressure 
hydrogenation of coal and tar, on the other hand, 
which was greatly expanded in Germany during the 
war, reached a maximum of 3,300,000 tons per annum, 
or 45 per cent. of the home oil production. This 
unequal expansion of the two processes was due to the 
fact that the hydrogenation process was more suitable 
for the production of the much-needed high-grade 
petrol and did, in fact, provide nearly all the aviation 
spirit made in Germany. Although the Fischer- 
Tropsch process made a useful contribution to German 
supplies of motor fuel and Diesel oil, the lubricating 
oil, detergents and fatty acids pre by further 
processing of the primary products were of relativel 
greater value to the war effort. Much of the researc 
and development work carried out in the Fischer- 
Tropsch field during the war was concerned with the 
production and utilisation of primary products as raw 
materials for the chemical industry. 

Apart from one small plant in Northern France, 


produce about 300,000 tons a year of “grade 
petrol will be completed by the end of 1947. — 
The effect of these recent American developments on 
the status of the Fischer-Tropsch process will be 
considered later when dealing with future possibilities. 


The present assessment of the process as a commercial 
proposition must be based on the operation of the 
information now available as a result of investigations 
carried out in Germany under the auspices of the 
Sub-Committees organisations. 

The process consists, first, in the preparation and 
and hydrogen, known as “ synthesis gas"; secondly, 
in carrying out the synthesis reaction in the presence of 
refining the primary hydrocarbon products. Table | 
gives the location, sources of synthesis gas, type of 

or the 
nine German plants. 
part of the process is indicated by the fact that an 
output of 60,000 tons per annum of synthetic oil 
of synthesis gas. As will be seen from Table I, most 
of the plants used coke, or coke together with coke-oven 
that six of the plants were sited in the Ruhr area 
where surplus coke and gas were available, but the 
two which obtained their synthesis gas by the complete 
gasification of brown coal, was that the gasification of 
trouble in operation, gave a cleaner gas which was 
more readily purified, and was, on balance, the more 
brown coal by the Wintershall-Schmalfeldt process 
used at the Liitzkendorf plant was particularly trouble- 
it produced, this oe never exceeded 40 per cent. of 
its rated output of Fischer-Tropsch oil. 
hydrogen to carbon monoxide ratio of the water-gas 
was increased to the required value of 2:1, either by 
catalyst or by adding the hydrogen-rich gas obtained by 
cracking coke-oven gas in the presence of steam. The 
rapid “ poisoning” of the cobalt catalyst is to be 
avoided, was carried out in two Hydrogen 





erected under licence from Ruhrchemie, and a number of 


German plants, in the light of the very complete 
Combined and the British Intelligence Objectives 
purification of the required mixture of carbon monoxide 
the cobalt catalyst, and, finally, in recovering and 
process, and maximum annual output achieved 

The magnitude of the production of — gas 
required the daily production of about 45 million cub. ft. 
gas, as raw material. This was mainly due to the fact 
experience of these plants, compared with that of the 
coke in standard water-gas generators gave much less 
economic method. The direct gasification of powdered 
some, and due to the stoppages and the low-quality gas 

Where coke was used as the basic raw material, the 

rtial conversion with steam over the “shift” 
removal of sulphur from the gas. which is essential if 
sulphide was first removed by the conventional method 


TABLE I.—GERMAN FISCHER-TROPSCH PLANTS. 





Location. 


Source of Synthesis Gas. - 


Maximum Annual 


Type of Process Ourput of 
(Pressure). Prima:y vroducts, 
Metric Tons. 





Uberhausen-Holten, Ruhr 
Muers-Meerbeckh, N. Rhine 
Castrop-Rauxel, Ruhr .. 
Wanne- Hickel, Ruhr 
Bergkamen, Ruhr . 
Vortmund, Ruhr Sr ae - 
Ruhland-Swarzheide, near Dresden . . 


.| Coke 
: .| Coke and coke-Oven gas 


Coke and coke-oven gas 
Coke ‘ 


Bubiag pro: esres 
Liitzkendorf, near Leipzi 


pags... . 
Desc howitz-Beut hen, U pper Silesia ..| Coke and coke-oven gas 





..| Coke and coke-oven gas E 
::} Coke (iuclud.ng low-temp. coke 


Brown coal briquettes (Koppers and Didier- 
>). 
Powdered brown-coal (Schmalfeldt process) . 


Normal and medium 62,700 
Normal me * 73,300 
> Normal oy ; 40,400 
) Normal and medium 54,000 
ws Normal % P 86,600 
Medium j 51,000 
Normal 179,700 
Normal 29,300 
. Meulum 3¥,200 











similarly licensed plants in Japan, industrial operation 
of the Fischer-Tropsch process has been confined so far 
to Germany. Research work on the process has been 
carried out for a number of years at the Fuel Research 
Station of the Department of Scientific and Industrial 
Research at Greenwich, and certain of the results 
obtained by the Germans for the cobalt-catalyst pro- 
cess have been independently confirmed and extended 
by work in the laboratory and on a somewhat larger 
scale. 


In the United States, an Office of Synthetic Liquid 
Fuels was established in 1944 in the Bureau of Mines, 
with a grant from Congress of 30,000,000 dols., to 
investigate the production of petrol by synthetic 
processes, including the Fischer-Tropsch process. The 
programme includes the design, construction and 
operation of demonstration plants. 

Stimulated by the existence in certain oilfields of 
large amounts of cheap natural gas, which can readily 
be converted to carbon monoxide and hydrogen, the 
American petroleum industry, during the last few years, 
has carried out research on the Fischer-Tropsch 
process, and now claims to be in a position to produce 
petrol by an improved form of this process at a price 
competitive with the natural product. The most 
clearly defined development of this type, the ““ Hydro- 
col’? process of Hydrocarbon Research, Inc., has 
recently been described by P. C. Keith,* who states 
that the erection of a plant at Brownsville, Texas, to 





* See “ Gasoline from Natural Gas,” Oil and Gas 
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of passing the gas through layers of hydrated iron oxide, 
and the organic sulphur was then removed by three 
stages of treatment at 180 deg. to 250 deg. C., using 
granules prepared by pasting together 70 parts of iron 
oxide (“ Lux” or “ Lauta” masse) and 30 parts of 
sodium carbonate. When the gas entered this stage of 
treatment it contained 0-2 per cent. of oxygen, and in 
the process the sulphur was oxidised and retained in the 
contact mass as sodium sulphate. The total sulphur 
content of the gas leaving this stage was between 
0-05 and 0-15 gramme per 100 cub. m. (0-02 to 0-06 
grain per 100 cub. ft.). If the synthesis process was 
to be operated under pressure, the gas was then com- 
pressed to 10 atmospheres, or otherwise was passed 
directly to the synthesis reaction vessels. 


(To be continued.) 





ScOTTISH BRANCH LINE CLOsSED.—In accordance with 
instructions issued by the Ministry of Transport, the 
London and North Eastcrn Railway Company closed the 
Spean Bridge-Fort Augustus branch line on December 31, 
1946, owing to the high cost of maintenance in relation 
to the volume of traffic. Particulars of the alternative 
road service which the Company have provided for the 
transport of coal and miscellaneous goods may be 
obtained from Mr. H. R. Statham, District Goods and 
Passenger Manager, L.N.E.R., Glasgow. The closing of 
the line will not increase transport costs for customers, 
and it will be reviewed on the termination of railway 
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of the rocket-launching platform, this be‘ng considered 
the minimum distance for safe operation with the 
amount of protection provided. It contains control 
apparatus and observation equipment, control lines 


ROCKET TESTS. 











Fig.2. 


BLOCKHOUSE FOR V-2 ROCKET 
TESTS. 


In the article descr'b'ng the V-2 rocket tests carr‘ed 
out by the Un'ted States Army at the White Sands 
Proving Ground, New Mex‘co, wh'ch capeeee in our 
issue of August 30, 1946, page 193, brief reference was 
made to the blockhouse in which the firing controls were 
situated and wh’ch served to protect the operators 
from the effects of m sfires, or premature or accidental 
explosions. We are now able to give more detailed 
particulars of the structure, in the design of which the 
experiences of German rocket experts are said to have 
been studied closely in order that maximum possible 
protection might be provided for both personnel and 
apparatus. A general view of the bu'ld'ng, nearng 
complet‘on, is given in Fig. 1, and a sketch show'ng ‘ts 
main constructional features in Fig. 2, on this page. 
The structure is of concrete and ‘s 60 ft. long by 40 ft. 
wide and the apex of the roof is 36 ft. above ground 
level. The floor slab embedded in the earth is 8 ft. thick, 
so that the overall he ght of the structure is 44 ft. 
The internal control room is 40 ft. long, 20 ft. wde 
and 9 ft. hgh. As wll be obvious from these dimen- 
sions, the walls are 10 ft. thick and the roof, from the 
top of the control room to the apex, is 27 ft. thick. The 
heavy roof slab was placed in five | fts, respectively, of 
4 ft., 4 ft., 6 ft., 6 ft., and 7 ft. The structure is rein- 


. forced throughout with } in. diameter steel bars, 


pitched at 24 in. centres vertically and 12 in. hori- 
zontally. The lateral bars in the floor slab and roof 
are also at 12-in. centres. The view, taken during an 


GENERAL VIEW OF BLOCKHOUSE. 


between the chamber and the firing platform being 
run underground. The chamber is in telephonic 
communication with the ground crew and various 
distant observation points, and the actual firing of the 
rocket is controlled from the chamber. Observation 
telescopes and per'scopes are fitted and the initial 
stage of the rocket-flight may be viewed directly 
through a rectangular porthole, which is fitted with a 
glass windows 6 in. thick. A photograph giving an 
internal view of the porthole is reproduced in Fig. 6, 
on page 36. The clear opening is 33 in. long and 4 in. 
high. The blockhouse was designed by the Minefield 
and Fortifications Brarich of the Research and Develop- 
ment Divisions of the United States Army, and the 
building contractor was Robert E. McKee, of El Pasco, 
Texas. 
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THE LAST HALIFAX BOMBER. 


Ir is announced that the last Handley Page Halifax, 
one of the Mark 9A series of this well-known bomber 
aircraft, has now been delivered to the Royal Air Force. 
It is therefore of interest to record that 6,059 of these 
machines had been produced by the end of 1945, the 
earliest making its first flight just after the beginning 
of the war. This prototype machine was powered by 
four 1,145-h.p. Rolls-Royce Merlin X engines and had 
a loaded weight of 55,000 Ib., with a top speed of 
280 m.p.h. It is understood that it could carry a heavier 
bomb load on the longer ranges than any other bomber 
in service at that time. The first production aircraft 
flew early in October, 1940, and delivery to Bomber 
Command began during the following month. The 
first operational flights were made against Le Havre 
and Kiel on March 11, 1941. During the war, 26 
different “marks” were constructed and put into 
service, there being 13 versions of the bomber, four 
of the Halifax transport, and three of the glider 
tugs and paratroopers, as well as six different types 
which were used by Coastal Command and the Meteoro- 
logical service. Production was carried out at five 
centres: Messrs. Handley Page, Limited, Cricklewood ; 
English Electric Company, Limited, Preston ; London 
Aircraft Production Group (formed jointly by the 
London Passenger Transport Board, Chrysler Motors, 
Duple Bodies and Motors, Express Motor and Body 
Works, and the Park Royal Coachworks); Rootes 
Securities, Limited, Speke; and the Fairey Aviation 
Company, Limited, Stockport. : 
To illustrate the work involved in maintaining this 
output, it may be mentioned that at peak production 
the Halifax Group was turning out one complete 
aircraft every hour. This involved the making, 
fitting and inspection of 254,000 parts per hour, 
excluding rivets, and the inspection and fitting of 2,000 
— embodiment loan parts per hour. During the same 
= hourly period two to three acres of light-alloy sheet had 
H to be cut, formed and riveted, and three miles of rolled 
; or drawn section of sheet metal produced. In addition, 
it was necessary to cut, drill and fit five miles of light- 
' alloy extruded sections and to close from 600,000 to 
700,000 rivets. Finally, four miles of electric cable and 
one mile of piping had to be erected per hour. 

At this stage it is perhaps hardly necessary to 
describe the many duties performed by the Halifax in 























earl‘er stage of construction than that shown in Fig. 1, 
which is given in Fig. 3, on page 36, shows some of 
the reinforcement. The purpose of the pyram‘d- 
shaped roof is to deflect a rocket, or parts of it, should 
faulty take-off, or erratic fl ght, cause it to fall on, or 
explode above, the blockhouse. 

The entrance door, situated on the side remote from 
the rocket-fir'ng platform, is protected by a reinforced- 
concrete baffle wall surmounted by a_reinforced- 
concrete slab tied in to the main wall of the blockhouse. 
Th's entrance portal was not built at the time the 
photograph from which Fig. 1 has been prepared was 
taken, but some of its reinforcement can be seen in 
F'g. 4, and it is shown in a completed state in Fig. 5, 
both on page 36. The passage from the entrance to 
the control chamber is provided w'th outer and inner 
steel doors, the latter be'ng gas-proof. The chamber 
‘s of gas-proof construct on throughout and it is 
‘ntended that air-condit’oning shal] be provided by 
ut'l sing the Chemical Warfare Service equipment, 
which includes the provis‘on of can‘sters for air decon- 
taminat‘on and a blower for maintain‘ng air pressure 
and circulation. In the early tests carried out, how- 
ever, ventilation was provided by a 14-in. exhaust 
fan, equipped with a gas-proof shutter and located | 
in the entrance , a 12-in. square metal air 
intake being fitted in one of the walls of the building. 
As a precaution, in case of premature explosion scatter- 
‘ng burn‘ng oil or other mater‘al over the structure, 
sprinkler p pes are fitted on the roof. These can be 
seen in Fig. 1. 


detail. As is well known, it bore a heavy part in the 
offensive against German industrial targets and in the 
Mediterranean. It was also the first British four-engined 
bomber to operate regularly from bases outside the 
United Kingdom; it towed the heaviest gliders in 
Allied air-borne operations; and it carried supplies 
to the resistance movements in Albania, Greece, 
Roumania and Yugoslavia. It is stated by the 
designers that this machine could survive hea 
punishment from anti-aircraft and fighter shells and 
that it could be pulled out of steep dives and subjected 
to the most violent evasive movements. Moreover, it 
hai considerable offensive powers, as is shown by the 
fact that in one month Halifax squadrons shot down 
45 enemy fighters and damaged many more. 





LECTURES ON TELEVISION PRACTICE.—A course of 
twelve lectures on “ Television Practice ” will be de- 
livered at 7 p.m., on Friday evenings, commencing on 
January 17, in the Electrical Engineering Department of 
the Northampton Polytechnic, St. John-street, London, 
E.C.1. The first two lectures will be of an introductory 
nature, and the third, fourth and fifth will deal with pro- 
duction. The sixth and seventh lectures will be on the 
subject of transmission, and the eighth. ninth. and tenth 
onreproduction. The last two lectures will deal with 
future trends. The lecturers wiil include Mr. G. E. C. 
Graham, Mr. J. E .3. Jacob, Mr. L. C,’ Jesty, Mr. M. 
Morgan and Mr. A. E. Sarson. The fee for the course 
is 15s., and enrolment cards are obtainable on appli- 








The blockhouse is situated 450 ft. from the centre 


cation at the above addrer . 
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DOUBLE-REDUCTION GEAR WITH BARRING MECHANISM. 


MESSRS. DAVID BROWN AND SONS (HUDDERSFIELD), LIMITED, HUDDERSFIELD. 































































































DOUBLE-REDUCTION GEAR WITH 
BARRING MECHANISM. 


Tue reduction gear illustrated on this and the 
opposite pages is of particular interest since it is 
fitted with an independent slow-motion, or barring, 
gear so that, if required, the apparatus driven through 
the reduction gear can be rotated at a much slower 
speed that is employed in normal working. The unit 
has been supplied recently by Messrs. David Brown 
and Sons (Huddersfield), Limited, Huddersfield, for 
driving a heavy tube mill for grinding cement in South 
Africa. The reduction unit, which transmits 450 h.p., 
has doubie-reduction gears, the input shaft rotating 
at the motor speed of 735 r.p.m., and the output shaft, 
which drives the mill directly, having a speed of 
23 r.p.m. This is the normal working speed when 
grinding, but is obviously unsuitable for inspection, 
charging, relining, and similar operations, and for this 
reason the independent barring gear has been fitted. 
This gear is driven by a smal] motor working through 
the layshaft of the main gears, and enables the mill 
to be turned at the slow rate of 0-25 r.p.m. As will 
be seen later, due precautions are taken against the 
engagement of both the main drive and the barring 
drive at the same time. 

The mill is 6 ft. 63 in. in diameter in the body and 
36 ft. in length. Its axis is in line with that of the 
output shaft of the reduction gear, the mill body 
and the output shaft being connected by a diaphragm 
coupling and a torsion tube 8 in. in diameter by 
1l ft. long. The object of this flexible connection 
is to protect the gears in the reduction unit from 
distortion and misalignment should the bearings of 
the mill itself wear. The weight of the rotating mill 
shell, ends, trunnions, liner plates and diaphragm is 
approximately 50 tons and the grinding balls and 
clinker weigh a further 36 tons, so that the mill- 
bearing loads are considerable. Moreover, when the 
mill is running the latter load is “ fluid,” a process 
of building up and falling back continually taking 

Jace; an out-of-balance effect, therefore, exists. 
When starting up on the main motor, an overload 
of something like 100 per cent. is encountered. The 
barring unit, which is of the double-reduction type 
with worms and worm wheels, is capable of sustaining 
the mil] when it is unbalanced during, say, the charging 
operation. This unit, in consequence, has been 
designed with a rated output torque of 1,700,000 Ib.-in., 
and a normal torque of 1,000,000 Ib.-in. when the mill 
is rotating at 0-25 r.p.m. 

The barring unit is shown in outline in Figs. 1 and 2, 
and as fitted to the main reduction unit in Fig. 3, 
but in order to understand the relation of the two 
units it is necessary to refer to the two sectional views 
of the main unit given in Figs. 4 and 5, opposite. The 
spindle of the main driving motor, lettered a, is con- 
nected with the first gear shaft b by a flexible coupling c 














of the toothed type, as is evident in Fig. 3. It is clear 
from Fig. 4 that, integral with the shaft b, is a double- 
helical pinion, the opposing helices being on separate 
peripheries. This arrangement simplifies the operation 
of gear cutting and enables the tooth profiles to be 
maintained accurately over the full width of the 
tooth. The pinion on shaft b meshes with the first 
reduction gear wheel d on the shaft e, which is the lay- 
shaft referred to above, this shaft being formed with a 
double-helical pinion f meshing with the gear wheel g, 
on the output shaft h. This pair of gears constitutes, 
of course, the second reduction of: the unit. The 
output shaft A is connected with the input shaft of the 
mill by the diaphragm coupling and torsion tube 
already mentioned. It wil] be noticed that the shafts 
of the reduction gears, namely, shafts b, e and h, are 
all mounted in roller bearings, the output shaft, in addi- 
tion, having a thrust ball bearing. The bearings 
were supplied by Messrs. Hoffmann Manufacturing 
Company, Limited, Chelmsford. 

The drive from the barring-gear unit is applied to 
shaft e, which terminates in the male element i of a 
toothed coupling. This element is indicated by the same 
reference letter in the detailed views of the double- 
reduction gear of the barring unit given in Figs. 6 to 9, 
opposite. Referring to Fig. 7, the motor driving spindle 
is lettered a, the motor, supplied by Messrs. Crompton 
Parkinson, Limited, Guiseley, developing 9 h.p. at 
2,850 r.p.m. Its relation to the barring reduction-gear 
casing will be evident in Figs. 1 to 3. In Fig. 7, it will 
be seen that the motor spindle a is connected by a 
flexible coupling to the shaft b, on the lower part of 
which is formed a worm c this worm meshing with a 
worm wheel d keyed tothe shaft of the worm e which, 
in turn, meshes with the gear wheel f. The latter is 
keyed to a shaft upon the end of which is formed a 


ring of teeth in line with those of the element i. The | ba 


female element of the coupling is formed by the 
internally-toothed sleeve g, which is moved axially 
as required by the yoke levers h. This construction 
is clearly shown in Figs. 6 and 8, and it will be realised, 
from Fig. 6, that the sliding coupling, being shown 
wholly withdrawn from the toothed ring i, has dis- 
connected the barring unit from the main reduction 
unit. It may be mentioned at this point that the 
two worms run in an oil bath in the lower part of the 
barring reduction gear casing, and that the minimum 
standing oil level shown in Fig. 7 is inclined, since 
this view has been drawn vertically for conven‘ence. 
As will be clear in Figs. 1 to 3, the whole un‘t is actually 
inclined to the vertical to enable the barring-gear 
motor to clear the input shaft coupling. The shaft b, 
Fig. 7, runs in ball bearings above and below the 
worm c. The shaft of worm e runs in roller beari 

with a thrust ball bearing, while the shaft of wheel f 
runs in ball bearings. All these bearings were supplied 
by Messrs. Ransome and Marles Bearing Company, 
Limited, Newark, Nottinghamshire. 
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It will be evident that when a single machine, in this 
case the main reduction gear, has alternative drives, it 
is necessary to take precautions to ensure that the two 
motors concerned cannot function simultaneously. 
The yoke levers, of Fig. 8, are moved to engage or 
disengage the sleeve g with the gear ring i, by means 
of a hand-operated lever j on the shaft of the yoke 
levers. The lever j carries at its free end a handle 
k which carries a central plunger and slides axially on a 
sleeve screwed into the lever. The plunger is projected 
from the lever end by a compression spring in the sleeve 
and the handle, of course, moves with it. As shown in 
Fig. 8, the plunger is engaged with a hole in a plat 
attached to the gear-case casting and a lug on the 
handle in line with a similar lug on the lever enables 
the handle to be firmly secured by the padlock. When 
a change is to be made, either to engage or disengage 
the sleeve g, as the case may be, the padlock is removed, 
the handle pulled out sufficiently far to disengage the 
plunger, and the lever moved through the necessary arc 
until the plunger slips into the appropriate hole. The 
padlock is then re-inserted in the lugs and locked. 

This arrangement obviously prevents the coupling 
gear from being tampered with, but the means for 
motor control cannot be seen in Fig. 8, this control 
being, however, clearly shown in Figs. 1 and 2. In 
these views the levers indicated at A and j, in Fig. 8, are 
marked a and b, respectively. The lever 6 (j of Fig. 8) 
is prolonged above its fulcrum to engage with rollers 
at the ends of the levers of a pair of limit switches c and 
d, Fig. 1. The switch c is on the circuit of the main 
motor, and the switch d on that of the barring-gear 
motor. The levers are coupled together by a tension 
spring e, in order to keep the rollers in contact with the 
endofleverb. Asshown in Fig. 1, the levers are in such 
a position that the contacts of the limit switch for the 
rring-gear motor are open, while those of the switch 
for the main motor are closed; the main motor is, 
therefore, on the running circuit and the barring-gear 
motor is isolated. When lever b is moved to the right 
and locked at the right-hand hole, the free end is moved 
over to the left as shown by the chain-dotted circles. 
The switch levers also move to the left, with the result 
that the main motor is isolated and the barring-gear 
motor is put on circuit. The same movement of lever 
b, of course, also puts in the clutch of the barring 
gear. The limit switches are of the single-pole type 
and were supplied by Messrs. Igranic Electric Company, 
Limited, London. Although the employment of the 
barring gear provides a very slow rotary movement 
for the mill, under some exceptional circumstances an 
“inching ” motion may be required. This is provided 
for by forming top of the barring motor spindle with 
a square end just under the cowl. This provision 
enables the gear to be turned by hand as required by 
means of a ratchet brace or other device. 

As regards the general construction of the reduction- 
gear unit, themain casing is of cast iron,strongly ribbed, 
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as seen in Figs. 4 and 5, and is provided with external 


hook-like lifting 1 The internal troughs seen near 
the main jointing planes in these views are for collecting 
oil thrown off from the gear teeth by centrifugal force. 
The gears are lubricated in two ways ; the bottom of the 
casting forms an oil bath into which the gear wheel 
dips, this oil bath being identified by the dipstick seen 
at the bottom of Fig. 5. The second-motion pinion dips 
into @ second oil bath, above a horizontal partition 
at about the level of the external footing, which carries 
the upper main castings. In addition, the teeth 
are sprayed by oil under pressure, the jet being directed 
on to them by inclined baffles. One of these baffles 
is seen in the view of the barring-gear casing on the left 
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in Fig. 7, in which casing the system is also adopted. 
The upper ball bearing of shaft 6, in Fig. 7, lies at 
the bottom of a trough fed by oil splash. The lower 
bearing of this shaft lies in the oil bath in which 
the two worms run. In addition to flow from the 
troughs, all the bearings are fed with pressure oil. The 
cap seen at the top of Fig. 4 is, of course, a vapour 
vent. The gear wheels for the main reduction are of 
cast alloy steel, the pinion shafts are of forged allo 
steel, and the output shaft is of forged carbon steel. 
The gears and of the barring gear are of similar 
construction. The use of welding in the construction 
of the various levers shown in Fig. 8 may be noted, such 
levers having previously involved forging operations. 





THE CHARACTERISTICS OF 
PROTECTIVE RELAYS. 


A piscussion on “ Desirable Features of Protective 
Relays” was opened by Messrs. F. H. Birch and C. 
Ryder at a joint meeting of the Measurements and 
Transmission Sections of the Institution of Electrical 
Engineers, on Friday, December 6, 1946. Electric 
power systems, it was pointed out, required dis- 
criminative protective relays to disconnect an item of 
plant when it was subjected to dangerous conditions 
or was endangering the continuity of supply. A 
protective relay might therefore be required to detect 
abnormal current, voltage, power, frequency, phase 
sequence, temperature, or an open phase; or it might 
have to measure the phase angle, product, quotient or 
difference between two quantities, such as current or 
voltage. The coils of the relay must withstand the 
maximum heating and voltage conditions of the 
initiating circuit and the contacts must be capable of 
handling the currents involved in tripping the appro- 
priate circuit breakers. The setting might have to be 
adjustable to meet different service conditions, the 
power consumption should be low-in order not to disturb 
unduly the characteristics of the initiating circuit, 
and the operating characteristic should be such as to 
ensure discrimination with other relays functioning 
simultaneously. A relay should be durable, protected 
against moisture, dust and dirt, and unaffected by long 
periods of inactivity and by reasonable vibration and 
mechanical shock. It should be possible to gain 
speedy access to the setting adjustment and working 
parts for inspection, adjustment and cleaning. The 
operation indicator should be visible from the front 
when operated and concealed at all other times. It 
should be unaffected by vibration and capable of being 
re-set without disturbing the relay cover. The classi- 
fication of the relay, its type, make and serial number, 
and, where desirable, its characteristic curve should be 
visible from the front without disturbing the cover. 
Additional data might be given on a supplementary 
plate visible when the relay cover has been removed. 
Other desirable features were small overall dimensions, 
weight and cost. 

The severity of the effect of maximum system-fault 
conditions on protective relays was increasing, owing to 
increased plant and the maintenance of the ratio of 
current transformers up to high currents. This influ- 
enced relay-coil design and might affect minimum 
settings owing to the thermal, electrical and mechanical 
effects of heavy currents. For instance, a relay coil 
with a normal burden of 5 VA might have to dissipate 
as much as 2-75 kW for several seconds at twenty times 
full-load current. There were many features of design 
and construction which were matters of opinion, but 
which concerned both designer and user. While the 
design of a relay to perform a given function presented 
its own problems, the manufacturing processes might be 
influenced by economic considerations. The demand 
for a new design was difficult to estimate and often 
appeared insufficient to justify the degree of tooling 
required to produce at an economic price. For this 
reason some measure of standardisation of relay move- 
ments and details was desirable. The concentration 
on a limited number of component assemblies justified 
the use of better tools and more intensive inspection. 
It also enabled raw materials to be hased in bulk, 
so facilitating quality tests on samples and leading to 
greater consistency in the finished article. The use or 
adaptation of standard parts and mechanisms to per- 
form special functions was often preferable to the 
development of new designs, the suitability and reli- 
ability of which had to be established. 

Many special developments during the war period 
had resulted in greater knowledge of materials and 
better manufacturing methods, which were becoming 
reflected in industrial products. Bakelite mouldings, 
die castings and hot brass pressings reduced the number 
of parts and thus simplified manufacture. Improved 
alloys for permanent magnets had become available 
which increased the efficiency of various types of relay 
movements. Non-linear resistors of silicon-carbide 
material were being applied to relay contacts to mini- 
mise sparking. Metal rectifiers were being used with a 
greater degree of confidence and the employment of 
mercury switches was no longer viewed with trepida- 
tion. Protective equipment embodying telephone-t 
apparatus had become established and several high- 
speed protective systems of the “‘ unit ” type using high- 
speed telephone-type relays had been developed re- 
cently. Such relays were able to respond to alternating 
currents of power frequency and could detect with 
accuracy the instantaneous phase relationship between 
two or more alternating quantitiés. Thermionic valves 
were tending to supplant electr« hanical relays in 
those protective systems, such as carrier-current lock- 
ing systems, where valves and their attendant power 
supplies must be employed for other purposes. Valves 
had the advantages of eliminating moving parts and 
contacts, and of being very rapid in action and of high 








sensitivity. 
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THE COPPER DEVELOPMENT 
ASSOCIATION. 


Pans for « considerable expansion of activities have 
been put into effect by the Council of the Copper 
Development Association and all the varicus depart- 
ments of the Association have resumed full operation, 
more work being undertaken with satisfactory results, 
at the present time, than at any previous period in 
the Association’s history. The Association’s annual 
report for 1946, which has just been issued, states that 
the new headquarters at Kendals Hall, Radlett, Hert- 
fordshire, have been operating throughout the year. 
As envisaged in the first stage of the planned expansion, 
the organisation and equipment of the premises are 
now practically complete. The Association, however, 
also maintain a London office at Grand Buildings, 
Trafalgar-square, W.C.2. The report adds that a 
number of appointments have been made during the 
— to complete what is virtually a new staff. The 

avy demand for the Association’s publications have 
been such that difficulty has been experienced in main- 
taining stocks. Speaking at the Association’s annual 
ey meeting last November, Lt.-Col. The Hon. 

. M. Preston, D.S.0., the chairman of the Council, 
stated that the Association’s principal publications were 
being dispatched at the rate of about 40,000 per annum 
and that this figure would be considerably higher if 
larger supplies of paper were available. The major 
portion of the demand for literature, the annual report 
states, arises from this country but many requests 
from overseas are also received. 

The report further states that the Association’s tech- 
nical records comprising collections of carefully selected 
scientific information on copper and its many applica- 
tions have continued to expand rapidly. These 
records are invaluable in dealing with the steadily- 
growing demand for technical information and assist- 
ance on a very wide range of questions. It is 
emphasised that the services of the Association’s tech- 
nical information bureau are freely available to all 
actual or potential users of copper and its alloys. 
Moreover, the metallurgical and engineering staff were, 
for the most part, fully employed, during the year 
under review, dealing with the constant flow of 
inquiries relating to a broad field of applications of the 
metal and its alloys. These inquiries, it is stated, have 
often necessitated visits to various parts of the country 
and, occasionally, the carrying out of special investiga- 
tions. Some important work in connection with the 
standardisation of copper tubes for engineering and 
other purposes has also been undertaken. As a result, 
proposals for the co-ordination of British Standard 
Specifications have been formulated and recommended 
tables of standard tube sizés prepared. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ Sancota.”—Twin-screw passenger and cargo 
vessel bnilt and engined by Messrs. Barclay, Curie and 
Company, Limited, Whiteinch, Glasgow, for the British 
India Steam Navigation Company, Limited, London. 
Main dimensions: 479 ft. 3 in. by 62 ft. 6 in. by 35 ft.; 
gross tonnage, 9,430. . Barclay, Curle-Doxford opposed- 


piston two-cycle, four-cylinder oil engines. 
December 23. 

M.S. “ BEacHy.”—Twin-screw cargo vessel built by 
Messrs. The Caledon Shipbuilding and Engineering 
Company, Limited, Dundee, to the order of the Clyde 
Shipping Company, Limited, Glasgow, for the Belfast- 
London trade. Main dimensions: 235 ft. by 38 ft. by 
18 ft.; gross tonnage, 1,200. Atlas Diesel-type engines 
of 1,920 total horse-power, supplied by Messrs. British 
Polar Engines, Limited, Glasgow, to give a speed of 
13 knots. Launch, December 24. 

M.S. “ Dumra.”—Single-screw passenger and cargo 
vessel] built and engined by Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, to the order of 
the British India Steam Navigation Company, Limited, 
London. Main dimensions: length, 399 ft.; beam 54 ft. 
9in. Barclay, Curle-Doxford opposed-piston five-cylinder 
Diese] engine. Trial trip, December 30. 


Launch, 





CONTRACTS. 


Messrs. JOHN HARKER, LuwiTeD, Knottingley, York- 
shire, have received contracts for nine self-propelled and 
two dumb barges. 


Messrs. STANDARD TELEPHONES AND CABLES, LIMITED, 
Connaught House, Aldwych, London, W.C.2, have 
secured an order from the Posts and Telegraphs Depart- 
ment of the Turkish Administration for long-distance 
radio telephone and telegraph communication equipment. 
The order provides for two large radio stations at Ankara 

-and Istanbul, which will give facilities for telephone 
links with London and New York and for an extensive 
system of radio telegraphy operating from Turkey to 
Europe, America and the Near East. The value of the 
order approaches 400,000. 


INSTITUTION ELECTIONS. 


InsTITUTION OF MECHANTCAL ENGINEERS. 

Associate to Associate Member.—Lionel Thomas Davis, 
Manchester; Kenneth Charles Macgregor Mackenzie, 
New Brunswick, Canada ; Norman Ward, B.Sc. (Eng.) 
(Lond.), Halifax. 

Graduate to Associate Member.—Harry Aked, London ; 
Sidney Philip Basevi, Gloucester; Richard Richards 
Bath, London; John Elvy Beal, Mufulira, N. Rho- 
desia; Kenneth Charles Bennett, Fareham; Donald 
Alan Briers, Malvern ; Tom Brook, Castleford ; Major 
Peter Buchanan, R.E.M.E., E. Africa; Henry Denis 
Challen, B.A. (Cantab.), Lapworth; Clive William 
Cockram, Bristol; Captain Fraser Murray Cook, 
B.Se. (St. Andrews), R.E.M.E., Newcastle; Edward 
Horace Cotton, Hayes, Middx.; Charles Cox, Ports- 
mouth ; Captain Walter Cullen, R.E.M.E., Kentford ; 
Graham Darnton Davey, Bloemfontein, 8S. Africa ; 
James Dunsmuir, Stevenston ; Major Ronald William 
Eggleston, R.E.M.E., Risalpur, India; Donald Firth, 
Leeds; Elec. Lieut. John Sydney Flashman, B.Sc. 
(Eng.) (Lond.), R.N.V.R., Bradford; Archibald Doig 
Follon, Paisley ; Albert James Frost, Port Elizabeth, 
8. Africa; John Victor Goddard, Stockport ; George 
Alan Graham, London; William Haddow, London ; 
Kenneth Hall, Barnoldswick; Colin Hammersley, 
Manchester; Lionel William John Harris, Bristol ; 
Arthur Richards Haworth, B.Sc. (Eng.) (Lond.), 
Runcorn; Andrew Scott Davidson Higgins, Glasgow ; 
John Hodkinson, B.Sc (Eng.) (Lond.), London ; 
Richard Hulse, Birmingham ; Eugene Lester Hunter, 
Greenock; Jack William Ireland, Bournemouth ; 
Clifford Hirsch Jackson, B.Sc. (Eng.) (Lond.), London ; 
Harold Dalston James, Newcastle; Captain George 
Jerrit, R.E.M.E., Karachi, India ; Robert Alfred Jupp, 
Redhill; Alan Percivale Keasley, Derby; William 
Kennedy, Coventry ; Dennis George King, Gloucester ; 
Lieut. Charles Baxter McKay Kirk, R.E.M.E., C.M.F. ; 
John Creagh Lavery, Be'fast; Frank Mould Lincoln, 
Birmingham ; Gordon Charles Lucas, Sydney, Austra- 
lia; Harry McKechnie, ifax; Ian Archibald 
McMaster, Glasgow ; Captain Reginald Main, R.E.M.E., 
W. Africa Command ; Arthur John Marriott, Northolt ; 
Edward Mathers, Dundee; Major Ronald Morton 
Moore, R.E., Paris; Major Rodney James Clarke 
Morris, R.E.M.E., Woodbridge; Percival John Mun- 
nery, Sevenoaks, Kent; John William Kimpton 
Murch, Enfield. 





BOOKS RECEIVED. 


Mathematical Aids for Engineers. By RAYMOND W. DULL. 
McGraw-Hill Book Company, Incorporated, 330, 
West 42nd-street, New York 18, U.S.A. [Price 
4-50 dols.) McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 22s. 6d.) 

Dunlop in War and Peace. By Str RONALD STORRS. 
Hutchinson and Company (Publishers), Limited, 47, 
Princes-gate, South Kensington, London, S.W.7. 
[Price 8s. 6d. net.]} 

Ministry of Works. Post-War Building Studies. No. 20. 
Fire Grading of Buildings. Part I. General Principles 
and Structural Precautions. By a Joint Committee of 
the Building Research Board of the Department of 
Scientific and Industrial Research and of the Fire 
Offices’ Committee. H.M. Stationery Office, Kings- 
way, London, W.C.2. [Price 1s. 6d. net.] 

Geometry of Engineering Drawing. Descriptive Geometry 
by the Direct Method. By PROFESSOR GEORGE J. Hoop. 
Third edition. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 2-75 dols.}] McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 14s.] 

The Loco Book, 1947. Quadrant Publications, 390, 
Wakefield-road, Huddersfield. [Price 2s. 7d., post 
free.]} 

University of Washington. Bureau of Business Research 
of the College of E ics and B A Biblio- 
graphy of Statistical Quality Control. By Grant I. 
BUTTERBAUGH. University of Washington Press, 
Seattle, U.S.A. [Price 1-50 dols.] 

Government of India. Railway . Railway 
Board. Technical Paper No. 315. Technology of the 
Founding of High-Duty Cast Irons. By C. W. CLARKE. 
The Director, Civil Engineering, Railway Board, New 
Delhi, India. Publications Department, India House, 
Aldwych, London, W.0.2. [Price 2 rupees 6 annas, or 
4s.) 

Mold’s Ratios. Showing the Gears for Obtaining 5,539 
Ratios. Specially Prepared for Users of “ Sunderland ” 
Gear Planers. Ratios Given to Five Decimal Places. 
Revised edition. J. Parkinson and Son, Shipley, 
Yorks. [Price 10s. 6d., post free.) 

An Industrial War Record. A Review of the Activities of 
Stewarts and Lloyds, Limited, 1939 to 1945. Stewarts 
and Lloyds, Limited, Brook House, Upper Brook- 








street, London, W.1. 
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PERSONAL. 


CapTaln E. M. Coates, C.B.E., became the new Marine 
Superintendent of the Peninsular and Oriental Steam 
Navigation Company, 122, Leadenhall-street, London, 
E.C.3, on January 1. He thus succeeds CaPTalIN E. P, 
LYNDON, who has held this appointment since 1943, and 
who has now retired after 43 years’ service with the 
company. CAPTAIN D. M. Stuart, D.S.C., at present 
Commodore of the P. & O. fleet, took over the command 
of the liner Strathmore on December 30, 1946, in place 
of CapTaIN A. RODGER, on the latter’s appointment as 
Assistant Marine Superintendent. 


Dr. C. C. GARRARD has relinquished his position as 
joint general manager of the engineering works of the 
General Electric Company, Limited, Witton, Birmingh- 
ham, 6, and has been appointed resident dhector at 
Witton. Mr. J. J. GRactE has been appointed general 
manager of the engineering works, and Mr. C. J. 0. 
GARRARD, manager of the switchgear department at 
Witton. Mr. C. H. NuNN remains manager of the 
transformer department, Mr. E. GALLIz1A, manager of 
the rectifier department, Mr. R. J. Kava, general 
manager of the moulded insulation works, and MR. L. D. 
GOLDSMITH, genera] manager of the carbon and battery 
works. 


Dr. R. J. SarnyantT, A.R.C.Sc., D.1.C., head of the 
research department, Hadfields Limited, Sheffield, has 
been appointed Professor of Fuel Technology in the 
University of Sheffield. This Chair had been allowed 
to remain vacant during the war. 


Mr. W. E. WaRRILOW, M.I.E.E., has retired from the 
staff of Messrs. Odhams Press, Limited, after a con- 
nection with the electrical industry extending over 
53 years. 


VICE-ADMIRAL E. L. COCHRANE, Chief of the Material 
Division of the United States Navy, and formerly Chief 
of the Bureau of Ships, has been appointed head of the 
Department of Naval Architecture and Marine Engi- 
neering, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts, U.B.A. Vice-Admiral Cochrane 
succeeds Proressor H. H. W. KEITH and will assume 
his new duties early this year. 


Mr. S. B. Hastam, O.B.E., M.I.Mech.E., M.I.E.E., 
93, St. Mary’s-street, Cardiff, has relinquished the South 
Wales agency of Messrs. Ferodo Limited. All inquiries 
should now be addressed to the firm’s Cardiff depot, at 
60, Charles-street. Mr. C. CRESWICK, “‘ Westwood,” 
Grindleford, near Sheffield, has likewise relinquished the 
firm’s Yorkshire and Northamptonshire agency, and all 
inquiries should be made to Messrs. Ferodo Limited, 
Chapel-en-le-Frith. 


Mr. GORDON WALLWORK, B.Sc. (Eng.), has been 
appointed to the Colonial Service as an assistant engineer, 
Tanganyika Railways. Mr. LESLIE PONSFORD, B.Sc., 
has been made an assistant engineer in the Public Works 
Department, Nyasaland. 


Mr. A. Hasiop, who has served 20 years in the Bradford 
Corporation Water Department, has been appointed 
technical assistant to the Dearne Valley Water Board. 


Mr. RoBert Buack, one of the original staff of Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, retired on December 31. 
His address is 6, Rhannan-terrace, Glasgow, S.4. Messrs. 
Jones’s Glasgow branch will now be incorporated in a 
new Scottish office at 42, Frederick-street, Edinburgh, 2, 
to be managed by Mr. W. K. McCreapy, Messrs. Jones 
taking over both the premises and the staff of the former 
firm of Messrs. CoopeR, McCrEADY LIMITED, as from 
January 1. 


Mr. A. D. CuLutina, who joined the Sun Electrical 
Company, Limited, 118, Charing Cross-road, London, 
W.C.2, in 1925, as a technical sales engineer, has "ow been 
released by the Ministry of Supply after serving in 
various capacities during the war years, and has returned 
to the Sun Company as manager of the motor and plant 
department. 


‘Mr. A. BRaDBuRY, who is in charge of the chemical 
sales department, the Staveley Coal and Iron Company, 
Limited, Chesterfield, has been appoirted to the new post 
of assistant commercial manager. MR. ARTHUR SLATER 
has been made manager of the chemical sales department. 


THE UNITED WIRE WoRKS, LIMITED, have dispensed 
with the names under which two of their departments 
have traded in the past, namely, the PATENT PROCESS 
WIRE WEAVING COMPANY and GRANTON WIRE MILIs. 
All transactions and correspondence will now be con- 
ducted in the name of THE UNITED WIRE WORKS, 
Lrrrep, Granton, Edinburgh, 5. 


Messrs. FISHER AND LUDLOW, LIMITED, have removed 
their administrative offices and works from Rea-street, 
Birmingham, to Albion Works, Kingsbury-road, Erding- 
ton, Birmingham, 24. (Telephone: Erdington 2141.) 

The address of the INCORPORATED MUNICIPAL ELEC- 


TRICAL ASSOCIATION is now Kingsway House, 103, 
Kingsway, London, W.C.2. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel.—Orders in hand at the beginning of this 
year are believed to constitute an all-time record. It is 
not possible to make a fair comparison with the inflated 
order books makers were carrying on previous occasions 
of greatly expanded demand, as steel rationing has placed 
a barrier on the duplication of orders by consumers 
anxious to safeguard their supplies. Plates are booked 
for many months ahead, and little new business is likely 
to be accepted for delivery earlier than the end of Period 2 
or the beginning of Period 3. Regular users, such as 
shipbuilders, engineering concerns, power-plant pro- 
ducers, ete., will receive their usual weekly quotas, but 
orders of low priority will be difficult to place for reason- 
ably early delivery. Sections and bars are booked for 
three months ahead, and sheets for fully six months. 
As regards output prospects, Scotland will depend on 
coal, and if coalis forthcoming, output will be increased. 
The best news regarding ingot output was the decision to 
relight three more steel furnaces at Linwood, the war-time 
shadow factory rmn by Messrs. Beardmore and Company. 
This will expand the weekly ingot output from about 
2,000 tons to 3,500 tons by the end of February. This 
development, barring a coal shortage, will increase the 
ingot supply substantially. It is understood, however, 
that Scottish steel consumers will not benefit directly 
from the Linwood expansion; at least a large part of 
the output is earmarked for consumption elsewhere. 

Scottish Coal.—Following their greatly-improved 
performances of the past three months, during which time 
the weekly output of coal in Scotland has been increased 
from about 450,000 tons to over 480,000 tons, the miners 
made an exceptionally good restart after the New Year 
Holidays. On Friday last, the first day, about 80 per 
cent. of the manpower was back on duty at the pits, 
and the usual loss in output arising at these holiday 
times has been reduced. Last week, the electric power 
stations were able to meet the reduced load without 
using their stock. This week, of course, the industrial 
load will be back, and some withdrawal from stock may 
take place, but if the output is restored quickly, as now 
seems likely, the power stations will be getting enough 
eoal, this week and next, to keep them working to capacity. 
Gasworks appear to be fairly well supplied. The railways 
have been endeavouring to keep the pits, particularly in 
distant areas, supplied with wagons and lifting facilities, 
and the clearance of full wagons and the return of empties 
during the week ended January 4 was satisfactory, and 
the pits resumed with normal transport facilities. House- 
coal users have been satisfied so far. The complaint is 
that users are drawing excessively on gas and electricity 
and thereby presenting a serious threat to industry. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday 

The Welsh Coal Trade.—The transfer of the mines 
from public to State ownership was marked by cere- 
monies at almost every colliery in South Wales in the 
early hours of New Year’s Day. There was little excite- 
ment, however. So far as the market was concerned, 
the changeover has had practically no effect so far. 
Trading is still being conducted through the ordinary 
channels and following the statement made by the 
Coal Board, it will be some time before the distributive 
side of the industry is altered. Mr. Finlay A. Gibson, 
one of the most prominent figures in the Welsh coal trade, 
has retired after 56 years’ service with the Monmouth- 
shire and South Wales Coal Owners’ Association. He 
was joint secretary and had been secretary for 32 years, 
following three years as assistant secretary. Production 
at the South Wales mines was severely affected during 
the Christmas week. As the result of the holiday and 
subsequent absentceism, it was not expected that output 
during the week would exceed the production achieved 
in two normal days’ working. As a result, the supply 
position on the steam-coal market has become more 
acute. Producers have had difficulty in maintaining 
the steady stream of supplies to the principal users and 
there have been some delays in deliveries under contracts. 
Most collieries have sufficient business in hand to ensure 
the steady lifting of practically the whole of their potential 
output for some time to come. As a result, the prospects 
for the export trade in the next few months are still poor. 
There is, however, a sustained trade for bunker supplies, 
both for home and foreign ports. Anintercesting develop- 
ment has been the shipment of a cargo of 10,000 tons to 
the Merseyside. This was the second of its kind. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, the tin-plate market was in an active condition 
and that makers were rapidly filling up their order books 
for the first quarter period. In the export market, the 
increase in production has enabled the Control to sponsor 
more business and the sales during recent weeks were 
heavier than they have been for some time. Steel sheets 
have an insistent demand and makers have full order 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Special arrangements have had to be 
made to secure regular deliveries of coke to blast-furnaces 
which had run short owing to congestion on the railways. 
Similarly, steel and engineering firms, having no more 
than two days’ supply of coal on hand, have had to 
appeal for special deliveries to enable them to resume 
operations after the holidays, which had been extended 
in many cases because of poor stocks of fuel. Manufac- 
turers hope that the efforts being made to accelerate 
the movement of goods, coal and empty-wagon trains 
will reduce the long waits at works for wagons for the 
transport of finished products. All order books are well 
filled, and in many instances production during 1946 
reached a new high record. Over-ordering of many steel 
products is fairly common, but there is an extremely 
heavy genuine demand. Agricultural-steel firms cannot 
recall a year for such heavy ordering of machine parts 
for new types of machinery and for spares, and they 
have far more orders for edge tools than they can handle 
readily. 

South Yorkshire Coal Trade.—Efforts were made 
during the Christmas break to work empty wagons back 
to collieries. Lack of wagons caused the loss of many 
working shifts before the holiday. In a few cases only 
was there a good return to duty on the first day following 
the official two days’ stoppage, but on succeeding days 
the attendance impgeved, and it was urged that, in 
eases where a New Year holiday had been recognised, 
miners should work on that day to try to remedy the 
grave shortage of fuel. Urgent calls have been experi- 
enced for industrial and gas coal. Outcrop supplies have 
helped to relieve the situation. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—While the fuel situation occasions 
grave anxiety, supplies reaching North-Eastern consumers 
are maintained on a scale that exceeds expectations. At 
the same time, the shortage is holding up efforts to 
increase outputs of iron and steel products, the demand 
for which greatly exceeds supplies. The pig iron available 
for distribution, though supplemented by extensive 
deliveries of scrap to foundries and steel furnaces, barely 
meets essential requirements and additional blast- 
furnaces cannot be put into operation until more coke 
is obtainable. Semi-finished stee] is wanted in large 
quantities and the demand for finished products is 
vastly greater than sellers can meet. Satisfactory fuel 
supplies might enable new production records of iron 
and steel to be achieved in the current year. 


Foundry and Basic Iron.—Makers of light castings 
continue to press for larger deliveries of high-phosphorus 
pig-iron, local brands of which are virtually unobtainable ; 
and early resumption of regular production of No. 3 
Cleveland quality seems very unlikely. Nearly all the 
iron reaching the North East Coast light foundries is 
from the Midlands, and users are seeking increased 
supplies from that quarter. The whole of the output 
of basic iron is retained for the requirements of the 
makers’ own steel-producing plants. 


Hematite, Low-Phosphorus and Refined Iron.—Deli- 
veries of East-Coast hematite are being maintained, but 
are not sufficient for the users’ growing needs. Makers 
are understood, however, to have fairly considerable 
distributable tonnage in hand. There is no hematite 
available for addition to stocks or for shipment to over- 
seas customers. Manufacturers of low- and medium- 
phosphorus grades of iron have been able to meet the 
growing demand so far. Supplies of refined iron are 
sufficient to justify the release of small quantities for 
export. 

Manufactured Iron and Steel.—Most descriptions of 
semi-finished and finished iron are obtainable in sufficient 
quantities for customers’ requirements, but the heavy 
demand for all classes of steel greatly exceeds the present 
output capacity. A welcome increase in supplies of bars 
and slabs is reaching the sheet mills, but the acute 
searcity of billets continues to slow down the operations 
of the re-rolling plants and substantial imports of over- 
seas products are urgently needed. Clearances of delayed 
deliveries of finished material have been on an improved 
scale, but a great deal of tonnage is still awaiting rail 
transport. Sheet makers and plate producers have 
contracts to execute that will keep them busily occupied 
for the first half of the year, while firms turning out 
joists, sections, rails, railway chairs, points, crossings, and 
all types of colliery equipment have extensive book- 
ings. 

Scrap.—Good cast-iron scrap and heavy-steel scrap 
are in brisk demand and satisfactory supply, and sub- 
stantial parcels of machinery metal and other scrap are 





books covering the first half of the present year. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
colump shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTE OF TRANSPORT.—Monday, January 13, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “ Transhipment of Goods-Train 
Tiaffic,” by Mr. David Blee. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, January 13, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘“‘ Resistance Switching on 
High-Voltage Oil Circuit-Breakers,”’ by Messrs. H. E. Cox 
and T. W. Wilcox. North-Midland Centre: Tuesday, Janu- 
ary 14, 6 p.m., Corporation Electricity Dept., Whitehall- 
road, Leeds. “Silicon-Carbide Non-Ohmic Resistors,” 
by Messrs. F. Ashworth, W. Needham and R. W. Sillars. 
Scottish Centre: Tuesday, January 14, 6.15 p.m., Royal 
Technical College, Glasgow. ‘“ Legislation for Electricity 
Supply to Consumers,” by Mr. W. Fennell. Radio 
Section: Wednesday, January 15, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘‘ Crystal Valves,” by Messrs. B. 
Bleaney, J. W. Ryde and T. H. Kinman. (Institution: 
Thursday, January 16, 5.30 p.m., Victoria-embankment, 
W.C.2. “ Industrial Applications of Electronic Tech- 
niques,” by Dr. H. A. Thomas. 

JUNIOR INSTITUTION OF ENGINEERS.—WNorth-W estern 
Section: Monday, January 13, 7 p.m., 16, St. Mary’s 
Parsonage, Manchester. ‘‘ Modern Electric Lifts,” by 
Mr. G. P. F. Newlands. Midland Section: Wednesday, 
January 15, 7.30 p.m., Grand Hotel, Birmingham. 
Presidential Address on “ Inspection,” by Maj.-Gen. 
A. W. Sproull. Institution: Friday, January 17, 6.30 
p.m., 39, Victoria-street, S8.W.1. ‘“ High-Speed Rotative 
Machinery,” by Mr. John M. Tebby. 

INSTITUTION OF PRODUCTION ENGINEERS.—Halifax 
Section: Monday, January 13, 7 p.m., Technical College, 
Halifax. Film: “ Steam.” Birmingham Section : 
Wednesday, January 15, 7 p.m., James Watt Institute, 
Birmingham. ‘“‘ Management in Action,” by Mr. W. C. 
Puckey. Leicester Section: Thursday, January 16, 
7 p.m., College of Technology, Leicester. ‘“‘ Line Pro- 
duction of Footwear,” by Mr. E. Eatough. Glasgow, 
Section: Thursday, January 16, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. “ Surface Finish,” by Mr. C. Timms. 
Western Section: Friday, January 17, 6.45 p.m., Grand 
Hotel, Bristol. ‘‘ Crushing Wheels for Form Grinding,” 
by Mr. G. H. Asbridge. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.— Manchester Branch : Monday, January 13,7 p.m., 
Milton Hall, Deansgate, Manchester. ‘“‘ Unit Heaters,” 
by Messrs. H. Y. Turnbull and H. Hoyle. Birmingham 
Branch: Thursday, January 16, 6.30 p.m., Imperial 
Hotel, Birmingham. “Steam for Space and Process 
Heating,” by Mr. L. A. Bawden. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Jan- 
uary 14, 5.30 p.m., Great George-street, S.W.1. “‘ Foun- 
dation Problems in Relation to Soil Mechanics,” by Mr. 
Leslie Turner. South Wales Association: Tuesday, 
January 14, 6 p.m., South Wales Institute of Engineers, 
Park-place, Cardiff. ‘“‘ Demolitions in North-Western 
Europe,” by Lieut.-Col. A. Borlaise. North-Western 
Association: Wednesday, January 15, 6.30 p.m., 
Engineers’ Club, Manchester. ‘“‘ Steel Water Mains,” 
by Mr. J. H. Smith. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, January 
14, 5.30 p.m., 85, The Minories, E.C.3. “‘ Phosphate Treat- 
ment of Wearing Parts of Machinery,” by Mr. R. E. Shaw. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coveniry 
Centre: Tuesday, January 14, 7 p.m., Geisha Café, 
Hertford-street, Coventry. ‘“‘ Structure of Commercial 
Vehicles,” by Mr. V. W. Pilkington. Leeds Centre: 
Wednesday, January 15, 7.30 p.m., University, Leeds. 
“Cylinder Bore Wear,” by Mr. W. A. Robotham. And 
at the Bristol Centre: Thursday, January 16, 6.45 p.m., 
Grand Hotel, Bristol. 

RoyaL Society or ArTs.—Wednesday, January 15, 
5 p.m., John Adam-street, W.C.2. “Great Britain 
and the World’s Trade Situation,” by Sir Charles Lidbury. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, January 15, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. “‘ Examinations and 
Repairs of Locomotives at Running Sheds,” by Lieut.- 
Col. Harold Rudgard. 

DIESEL ENGINE. USERS ASSOCIATION.—Thursday, 
January 16, 2.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. ‘“ Heavy-Oil Engine Lubrication,” by Dr. 
R. A. Collacott. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 17, 5.30 p.m., Storey’s-gate, St. James’s Park, 
S.W.1. Thomas Lowe Gray Lécture on ‘“‘ Recent 
Developments in Flying Boats,” by Mr. H. Knowler. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 17, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “Modern Manage- 
ment Methods for the Shipbuilding Industry,” by Mr. 





being taken up steadily. 


F. A. J. Hodges. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPte Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 

Accounts are payable to “ ENGINEERING,” Ltd- 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the exception 
of Canada £410 0 


For Canada £4 5 0 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counte for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 


for advertisers’ blocks left in their possession for more 
than two years. 








ENGINEERING. 37 
CONTENTS. third day by the Parliamentary Secretary to the 
PAGE | Ministry of Transpo! . G. R. 
Constant-Length Bar for Outdoor Use (Illus.)........ “25 meaieied sy the “john Meet abe yd gst 


Literature.—Experimental Plastics and Synthetic 
Resins. Les Radiations 
The Engineering Outlook—TT oo... 
The Fischer-Tropsch Process: Present and Future 
Blockhouse for V-2 Rocket Tests (Illus.) 
The Last Halifax Bomber o.o.o.0..0.........:cccscecseseesesees 
ar), acai Gear with Barring Mechanism 
({Uus.) 
The Characteristics of Protective Relays 
The Copper Development Association 
Launches and Trial Trips 
a a Se 
Institution Elections 
Books Received '_...... 
Personal 
Notes from the North. .......................0..- 
Notes from the South-West 
Notes from South Yorkshire 20000.00000000000.0..0.0c0c000- 
Notes from Cleveland and the Northern Counties... 
Notices of Meetings 
The Debate on the Transport Bill............................ 
Domestic Fuel Policy 
NN Giasaacir ances ieskshioescaacistabasiade: foe ae Se 
Letters to the Editor.—Transition Curve Trigono- 
metry (Jllus.). Adiabatic Processes. Feed 
Distribution and Hunting in Marine Water-Tube 
Boilers. Engineering Centenaries. “‘ Engynes ” 
Scientific Research in Australia 
Welded Steel-Plate Axlebox ; 
(Ilus.) 
National Metallurgical Laboratory for India 
SS aa ae ne ae 
Research and Development Applied to Bomb Dis- 


27 
30 








40 
L.M.S8. Railway 


I coor on insite ceschacen ek siplvsotceiearconissoacces’ 44 
NINN RNIN 555 csarcainolacs=sietocsesdes-neeseqrese> 48 
“ ENGINEERING ” Patent Reoord (Jllus.) ................ 48 








ENGINEERING 


FRIDAY, JANUARY 10, 1947. 





Vou. 163. No. 4226. 








THE DEBATE ON THE 
TRANSPORT BILL. 


On page 541 of our issue of December 6, 1946, a 
was given of the principal clauses of the 
Government’s Bill for the nationalisation of British 
inland transport and waterways; and the opinion 
was expressed, after a careful perusal of its 136 
pages, that it was fundamentally a bad Bill. It 
had been introduced formally in the House of 
Commons on November 27, but, of course, had not 
been debated at all; that stage, on the second 
reading, had been fixed for Monday, Tuesday and 
Wednesday, December 16, 17 and 18. At that 
time, we had contemplated the possibility of repeat- 
ing in ENGINEERING, necessarily in an abridged 
form, the full course of the debate on the second 
reading, realising that, in many ways, this Bill is 
one of the most important measures that has ever 
been put before the House from the point of view 
of its probable effect upon the national welfare, 
especially if it secures the Royal Assent without 
substantial modification in Committee; but we 
had not sufficiently estimated the magnitude of the 
task, which had to be abandoned as impracticable 
in the present printing and paper situation, for the 
Official report occupies more than 320 columns of 
Hansard, corresponding to, perhaps, 140,000 words, 
or some 180 columns of ENGINEERING. All that 
can be done, therefore, is to indicate some of the 
salient points of the debate, and to recommend all 
who are concerned about the possible and probable 
effects of this ill-advised and untimely experiment 
vo obtain the Official Report (vol. 431, Nos. 25, 26 
and 27) and to study it with care. The result of 
the eventual division, of course, was a foregone con- 
clusion ; the Bill was read a second time and com- 
mitted to a Standing Committee. 

The motion for the second reading was put by 
the Minister of Transport (Mr. Alfred Barnes). On 
the second day, the debate was continued by Mr. 
W. S. Morrison, and the Chancellor of the Exchequer 
(Mr. Hugh Dalton) presented the Government’s case 
for the financial proposals. It was resumed on the 





26 (Mr. Herbert Morrison) with a speech which an 


indignant Member stigmatised as the most frivolous 
and least convincing, winding up a great debate on 
a major Bill, that he had ever heard. Of the 
Opposition speeches, those of Sir John Anderson, 
Mr. Eden, Sir David Maxwell-Fyfe and Mr. Peter 
Thorneycroft were particularly notable ; but many’ 
other rs asked a number of pointed questions, 
none of which evoked really convincing replies from 
the sponsors of the Bill. 

Great emphasis was laid by the Government 
spokesmen on the need for “‘ co-ordination,” “‘ inte- 


gration,” “ unification,” etc., of the nation’s trans- 


port, of simplification of the existing rates of freight 
charges, better services, modernisation of equipment, 
and other improvements, as though these were needs 
which hitherto had not been appreciated ; but there 
was no effective reply to the essential question of 
how the Bill could ensure these benefits or, in the 
long run, provide a more efficient transport system 
than could be attained without it. The Minister 
made great play with the average age of locomotives 
on the London and North Eastern Railway, which 


9| he stated to be 32 years and a subsequent Govern- 


ment supporter e: ded to 40 years; and the 
Opposition unfortunately failed to point out the 
weakness of this argument, namely, that locomotives 
are constantly undergoing progressive renewals of 
worn parts so that, in some cases, by the time that 
they are scrapped, little remains of the original 
engine except the number plates. Possibly the 
Minister had not realised this, but some of his 
supporters, who dwelt upon their long service with 
various railways, must have known it well enough. 
The Chancellor of the Exchequer indulged in some 
sneers at the railways which were very little deserved 
and was taken to task for them; and a number of 
speakers, especially on the Government side, inter- 
larded their remarks with statistics for which some- 
one ought to have demanded. verifica.ion. Mr. 
Strauss sought to argue that, on the subject of 
road haulage, the ““C” licence holder would con- 
tinue to enjoy a freedom which the Bill hardly 
seemed to indicate, though his arguments scarcely 
carried conviction; and the Opposition missed 
another opportunity in failing to point out, in reply 
to the contention that the elimination of thousands 
of small hauliers would release a valuable reserve 
of man which could be directed into other 
employment, that this seemed to savour strongly of 
industrial conscription, even. if the unions concerned 
in that other employment were prepared to accept 
the transfer—which is problematical. 

Of the battle of quotations from various sources, 
expert and otherwise—but mostly otherwise—little 
need be said. Many of them were merely expressions 
of opinion, given in circumstances which were not 
always made clear, and, in any case, nO man can 
be justly stigmatised for changing his opinion in the 
light of fuller knowledge. Much more significant 
was the complete absence of any evidence, after 
repeated requests for its production, of the slightest 
desire for nationalisation on the part of transport 
users ; and the clear indication that the projected 
British Commission, in spiteof Government 
protestations of the freedom to be accorded to the 
small haulier, are not in the least likely to permit the 
development of any effective competition with the 
nationalised services or to allow the independent 
operators to retain traffic that is manifestly profit- 
able. The declarations on this point were as clear 
in terms as they were cynical in effect. Nor did 
there appear any disposition to correct the evident 
view of some Government supporters, that the first 
concern of a transport service is not to satisfy the 
needs of the user for efficiency and economy, or even 
to make the service self-supporting, but to ensure 
the comfort and convenience of those employed in 
it. They appeared to argue, in effect, that whether 
or not the passengers shivered or the service was 
inefficient, there must be good fires in the porters’ 
room and the booking office. We should be the 
last to suggest that discomfort promotes efficiency, 
but there is still something to be said for the 
principle of puttinz first things first, and the 
primary purpose of a transport system, even if 
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nationalised, is to provide and encourage transport. 

Sir David Maxwell-Fyfe, whose speech followed 
immediately upon that of the Minister in opening the 
debate, was the first of many speakers to press for 
an ing iry, on purely practical grounds, into the 
merits of the proposals in the Bill, protesting that 
the Minister had not spent even five minutes, of 
the 80 minutes for which he spoke, in “ explaini 
how the integration will be reflected in economy of 
transport, which alone can give to industry the 
benefits it needs.” The consumer, under these 
proposals, he said, was left with transport as his 
master instead of his servant; and, he added, the 
Bill “ gives an unexampled opportunity for political 
patronage and jobbery.” Mr. Clement Davies, in 
his turn, put the questions plainly, “‘ Will this service 
be cheaper under the Bill ? Will it be more efficient 
and more economi.al fur the nation as a whole ?” ; 
and quoted Mr. Herbert Morrison’s public statement 
in Canada, a year ago, that the burden of proof 
rested upon the proposers of nationalisation. Mr. 
Morrison later complained that the quotation was 
incomplete, as he had indicated that an equal 
burden of disproof rested upon the o position in 
such a case, which suggests a new 4riant of New- 
ton’s Third Liw; but he certai ly did not prove 
his own. T.at assertion is not proof is not less 
true for being somewhat trite. 

Sir Cuthbert Headlam was the first of several who 
protested forcibly that the proposals simply made 
the Minister of Transport a dictator. Mr. Frank 
McLeavy, speaking in support of the Bill, was 
confident that, “If the Minister selects the right 
type of person with the qualifications laid down in 
the Bill,” all would be well; ignoring the point 
that men of such calibre could probably do even 
better work if they had not the complications of 
complete nationalisation to hamper them. The 
“‘ appointment of a small Transport Commission,” 
as he envisaged it, need not involve nationalisation. 
Mr. Basil Nield submitted that it was “‘funda- 
mentally wrong that the Commission, in one capacity, 
should operate commercial undertakings and, in 
another capacity, should have the right to investi- 
gate the affairs of its competitors and direct their 
policy”; an objection which has been raised 
before, though to no avail, in connection with the 
powers of the London Passenger Transport Board. 

With the arguments about the basis of compensa- 
tion, we shall not attempt to deal, save to support 
the views, expressed by The Times, that “ the basis 
of purchase . . . appears extremely unfair” and 
“the more it is examined, the less equitable it 
appears”; and to observe that, by reducing the 
income of stockholders and owners of haulage under- 
takings, the Chancellor will also reduce materially 
the yield of income tax while increasing the charge 
on the National Debt and hampering industrial 
recovery. Our concern (and probably that of the 
majority of industrialists) is not with the pros and 
cons of nationalisation as a principle, but with its 
advantages or otherwise as compared with the 
existing methods of conducting the transport that 
an industrial nation must have. 

Like Sir Arthur Salter, who is in a position to 
speak with considerable authority on the subject 
of transport, we “do not approach this problem 
with any prejudice against socialisation.” As we 
have admitted before, nationalisation is admirable 
in theory, but all experience of nationalised trans- 
port in other countries is against it in practice. 
“* Tf,” Sir Arthur declared, “ the Government were 
to produce a Bill designed—and well designed—to 
secure the economies of co-ordination, while showing 
that they were clearly trying consistently, as their 
main purpose, to preserve as much as possible of 
the freedom of industry, and of the trader to use his 
own wagons, as an incentive to efficiency and a 
barometer and test of efficiency, I should certainly 
support it. But this is not a Bill of that kind... 
it is a vast monopolistic bureaucracy .. . put 
before us against a mass of authoritative advice 
and without any inquiry into the actual needs and 
conditions of the present time.” Sir John Anderson, 
usually so completely dispassionate, must have 
awakened much responsive agreement by his avowal 
that, “If an inquiry is denied before this plan is 
put into operation, then, for the first time in my 
life, I shall be really sorry for my country.” 





DOMESTIC FUEL POLICY. 


In November, 1944, the then Minister of Fuel and 
Power (Major G. Lloyd George) appointed an 
Advisory Council, under the chairmanship of Sir 
Ernest Simon, to advise upon the development and 
utilisation of fuel and power resources. As a 
first task, this body was asked to consider the use of 
fuel and the provision of heat services in domestic 
ang similar premises ; and in so doing to pay special 
regard to the prevention of atmospheric pollution. 
This Council reported on these problems early in 
1946, but for some reason or other their views 
attracted little attention. Parts of the report, how- 
ever, were commented upon unfavourably by Sir 
William Walker in his presidential address to the 
Incorporated Municipal Electrical Association in 
June ; and in December, the Electricity Supply Joint 
Committee (which is representative of all municipal 
and company electricity supply undertakings), and 
the British Electrical Development Association, 
published a report of a Committee which had been 
appointed to consider the conclusions reached. 

To appreciate the position this committee has 
taken up it is necessary briefly to summarise the 
report of the Advisory Council. This postulates 
that a domestic heating installation should be 
capable of maintaining all the rooms in a house at a 
temperature of not less than 45 deg. to 50 deg. F. for 
the lowest possible cost. The domestic heating appli- 
ance in most common use is, however, the open fire 
burning bituminous coal, and the working efficiency 
does not exceed 20 per cent. Such a fire, in 
spite of its social and psychological attractions 
and its low first cost, entails considerable labour, 
causes a good deal of dirt, and requires a large flue, 
which gives rise to draughts. The obsolescent open 
kitchen grate possesses even less desirable qualities, 
its efficiency being as low as 7 per cent. and its 
capacity for generating smoke enormous. On the 
other hand, many types of space and water heating 
appliances burning solid fuel, and suitable for the 
small house, are available, the average working effi- 
ciency of which is not less than 40 per cent. It is 
therefore recommended that the Government should 
influence the installation of such appliances in all 
new houses and should, indeed, make such installa- 
tion a condition of the subsidy. As, however, the 
supplies of smokeless solid fuel are at present small, 
the appliances in question must be designed to burn 
bituminous coal as efficiently and smokelessly as 
possible for as long as need be. 

The reasons for reaching this conclusion, which 
are not specifically stated, may be inferred from the 
following argument which, we hope, fairly embodies 
the statements made in the report. Room heating 
being a seasonal load, it is economically impracticable 
to use electricity or gas to meet it, since this would 
mean idle plant during the summer. Moreover, 
the cost of solid fuel, when burnt in efficient appli- 
ances, is only about half that of the other two media, 
and only half as much is needed to provide the same 
amount of heat. Solid fuel has the further advan- 
tage that it can be stored in the house, a statement 
which, though literally true, will appear a little 
ironical to many at the present time. ‘‘ There is, 
therefore,” says the report, ‘‘ general agreement that 
the winter space-heating and water-heating load is 
likely . . . tocontinue to be taken by solid fuel ” ; 
and intermittent space and water heating for short 
periods by electricity and gas. Consequently, the 
Council considers that by far the most important 
method of securing their objective is steadily to 
replace the 50,000,000 tons of bituminous coal, which 
were inefficiently burnt in this country for domestic 
purposes in 1938, by smokeless fuels burnt with high 
efficiency or by bituminous coal burnt in new 
appliances. The Ministry of Fuel and Power is 
accordingly recommended to take active steps 
to develop supplies of anthracite and dry steam coal 
and to reduce the cost of all coal. The results will 
be, it is considered, not only that economy, conveni- 
ence and cleanliness will be secured by the house- 
holder, but that the smoke nuisance will be miti- 
gated. Moreover, it should be possible in this way 
either to double the useful heat available in the 
smaller houses at little or no greater cost to the 
householder and no increase in the consumption of 
coal, or to obtain a 50 per cent. increase in the useful 








heat in such houses with a substantial reduction in 
cost and an annual saving of perhaps ten million 
tons of coal. 

In their comments on this report, the Electricit, 
Committee are little less dogmatic than the Advisory 
Council—with, of course, a difference. They point 
out that the Government’s present policy is to make 
both electricity and gas available to all new houses 
and that to add solid fuel to the list and to provide 
appliances for all three would be wasteful. They 
consider that attention should be given to the trend 
of public opinion which, in their opinion, there is 
evidence to show, is definitely in favour of the use 
of electricity for cooking and heating. This trend 
of public opinion is illustrated by pointing out that 
while in 1929 there were less than 3,000,000 con 
sumers of electricity, this fi ure had increased to 
more than 10,000,000 in 1939. During the same 
period, moreover, the number of electric cookers 
had increased from 50,000 to 1,750,000, while signi- 
ficantly the average price per kilowatt-hour of 
electricity sold for domestic purposes had been 
halved. While they are at one with the Council in 
desiring good standards of heating, combined with 
low cost, more convenience and greater fuel economy, 
their view is that these ends can best be secured by 
the use of electricity, which is “ after all the only 
medium which can at once be employed as a source 
of light, heat and power in the home.” 

It would therefore be more realistic for the 
Government, in collaboration with the industry, to 
encourage the widest possible consumption of elec- 
tricity for all domestic purposes rather than to com- 
mit the country to a system of heating which, in 
view of probable improvements in generating and 
distributing electricity, may shortly become out of 
date. They raise the strongest objection to the free 
issue of solid-fuel appliances, unless corresponding 
arrangements are made for electricity, and emphasise 
that a deliberately restrictive policy, such as that 
recommended by the Council, is in the best in erests 
neither of the consumer nor the nation. In fact, the 
substitution of bituminous coal by smokeless solid 
fuel is unnecessary when electricity is available. 

It is therefore clear that while the basic objectives 
of the Advisory Council and the Electricity Supply 
Committee are the same (namely, to obtain good 
standards of heating more conveniently than at 
preeent at low cost and thus to secure fuel economy 
and smoke abatement), the two bodies are diametri- 
cally opposed as regards the methods by which those 
ends should be attained. The former recommends 
a policy of financial encouragement, combined with 
the restriction of competition; while the latter 
demands a fair field and no favour, relying on the 
quality and convenience of the commodity they sell 
to encourage its employment. We are, of course, 
living in an age of planned economy. Nevertheless, 
we find the latter standpoint the more attractive. 
It is impossible, it has been said, to inculcate 
righteousness by Act of Parliament. It might also 
prove both difficult and unwise to formulate with 
exactitude the methods by which British houses 
shall be heated. It is only fair to say that, as far 
as can be gathered from Mr. Shinwell’s statements, 
the Government have no such end in view, although 
the use of the blessed word co-ordination has 
naturally given rise to some qualms upon this 
point. While, therefore, we support the proposals 
that steps should be taken to improve solid-fuel 
burning appliances, we consider it to be equally 
necessary that similar work should be carried out on 
electrical and gas equipment. We should have 
added that this work was best left to private enter- 
prise with such assistance as the Government can 
usefully give. In view, however, of the nationali- 
sation of the coal industry and the fact that both 
the electricity and gas industries are scheduled for 
similar treatment, such a course is probably no 
longer possible. We can, therefore, only express the 
hope that this work will be carried out without 
delay and, having been carried out, that the house- 
holder will still be allowed the free choice of such 
apparatus as will enable him to maintain his rooms 
at the temperature he desires. If that is done, the 
ultimate results, as regards the husbanding of our 
fuel resources and smoke abatement, may not be 
very different from that which the two protagonists 
desire. 
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NOTES. 


Tue Honovrs List. 

On page 15, ante, we mentioned some of the 
engineers and technicians whose names appeared in 
the New Year Honours List; further names are 
given below. Mr. F. H. Hutchison, Chief Engineer, 
Public Works Department, Irrigation Branch, 
United Provinces, India; Mr. R. de V. Irwin, 
Chief Mechanical Engineer, Bengal-Assam Rail- 
way, Calcutta; and Mr. A. A. Barnard, O.B.E., 
Additional Chief Engineer, Public Works Depart- 
ment, Shillong, Assam, have been created Com- 
panions of the Order of the Indian Empire. Recipi- 
ents of the C.B.E. include Mr. F. E. S. Beavan, 
D.S.O., M.I.N.A., director and general manager, 
Mountstuart Dry Docks Company, Limited; Mr. 
W. G. Carter, M.B.E., F.R.Ae.S., chief designer, 
Gloster Aircraft Company, Limited; Mr. J. H. 
Fletcher, M.C., Superintending Engineer, Public 
Works Department, Irrigation Branch, Punjab, 
India ; Mr. A. Floyd, M.Inst.C.E., County Surveyor 
of West Sussex; Mr. J. Jamieson, M.Inst. Gas E., 
engineer and manager, Corporation Gas Department, 
Edinburgh; Dr. T. D. Jones, MSc., F.GS., 
M.I.Min.E., Professor of Mining, University of 
Wales, Cardiff ; 
Superintendent, Ship Division, National Physical 
Laboratory ; Mr. E. B. Monkhouse, Deputy Timber 
Controller, Board of Trade ; and Mr. 8. F. Steward, 
Director-General of Machine Tools, Ministry of 
Supply. The decoration of Officer of the Order of 
the British Empire has been awarded to Mr. D. H. 
Alexander, M.Sc., A.M.I.Mech.E., Principal, Munici- 
pal College of Technology, Belfast; Dr. G. E. 
Bairsto, M.I.E.E., F.Inst.P., Senior Principal 
Scientific Officer, Ministry of Supply; Mr. C. 
Bartlett, M.I.N.A., assistant to chief ship surveyor, 
Lloyd’s Register of Shipping; Mr. J. Carson, J.P., 
manager, Liverpool Repair Works, Harland and 
Wolff, Limited ; Mr. G. F. Craven, A.M.Inst.C.E., 
M.I.Mech.E., M.I.E.E., general manager and engin- 
eer, Halifax Corporation Passenger Transport 
Department; Mr. R. A. Hacking, M.Sc., lately 
Controller of Production, Dorman, Long and 
Company, Limited; Mr. A. Hillier, chairman and 
managing director, Sperry Gyroscope Company, 
Limited, Brentford; Mr. R. Kean, director of the 
Federation of Civil Engineering Contractors; Mr. 
A. Morris, M.Inst.C.E., senior planning inspector, 
Ministry of Town and Country Planning ; Dr. L. B. 
Pfeil, A.R.S.M., manager, research and development 
department, Mond Nickel Company, Limited ; 
Dr. D. D. Pratt, assistant director, Department of 
Scientific and Industrial Research ; and Mr. S. W. 
Smart, Superintendent of Operation, Southern 
Railway Company. Among those who have received 
the M.B.E., are Mr. E. Crossley, district locomotive 
superintendent, London Midland and Scottish 
Railway, Edge Hill; Mr. W. O. Dowling, assistant 
manager, Engine Works, Harland and Wolff, 
Limited; Mr. J. D. Hadfield, chief draughtsman 
(shipyard), Swan, Hunter, and Wigham Richardson, 
Limited; Mr. A. D. Kent, A.M.I.E.E., chief of 
the testing department, Marconi’s Wireless Tele- 
graph Company, Limited ; Mr. D. H. Lang, shipyard 
manager, William Denny and Brothers, Limited, 
Dumbarton; Mr. A. ©. Macdonald, Municipal 
Water Department, Singapore ; Mr. S. N. Morgan, 
assistant manager, John I. Thornycroft and Com- 
pany Limited ; and Mr. W. J. Stewart, engineering 
manager, Marine Department, Caledon Shipbuilding 
and Engineering Company, Limited. 


CENTENARY OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

The January Journal of the Institution of Mech- 
anical Engineers contains some general particulars 
of the arrangements for celebrating the centenary of 
the Institution’s foundation. The celebration will 
begin on Sunday, June 8, when a thanksgiving 
service will be held in the afternoon in Westminster 
Abbey. On the Monday afternoon, June 9, the 
Lord President of the Council (the Rt. Hon. Herbert 
Morrison) will formally open, at the Central Hall, 
Westminster, a Conference which will be continued, 
during the mornings of the following days, in a 
series of technical meetings dealing with 12 main 
branches of mechanical engineering. At these 


Mr. J. L. P. Kent, M.LN.A.,| 


meetings, 36 short papers will be delivered by engi- 
neers eminent in the various fields. The afternoons 
will be devoted to visits to places of engineering 
interest in and around London, with the possible 
addition of special visits for ladies. On the Monday 
evening, the President will hold a reception at the 
Science Museum, South Kensington, where a special 
exhibition will be arranged, illustrating progress in 
mechanical engineering during the century. Another 
exhibition, of relics, etc., associated with George 
Stephenson, the first President of the Institution, 
will be arranged in the Institution building at 
Storey’s-gate, St. James’s Park. During the week, 
a reception will be given by H.M. Government, and 
two evening lectures will be delivered. On the 
Wednesday evening, June 11, what is described as 
“a purely social function” will be held “at a 
West End restaurant or restaurants.” The celebra- 
tions will conclude on the evening of Friday, 
June 13, with a banquet at Guildhall, London, at 
which the Lord Mayor and the Prime Minister will 
be among the principal guests. 


Desien OF: AIRCRAFT UNDERCARRIAGES. 


An extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, Janu- 
3, at Storey’s-gate, St. James’s Park, London, 
8.W.1, for the reading and discussion of three papers 
dealing with aircraft undercarriage mechanisms. 
The chair was occupied by Dr. D. R. Pye, C.B., 
M.A., F.R.S., member of Council. The first paper 
was entitled ‘“‘ The Aeroplane Undercarriage,” and 
was presented by Mr. H. G. Conway, M.A., While, 
dealing with current design and production practice 
in general, the paper gave detailed attention to the 
shock-absorber element. The methods of calcu- 
lating telescopic friction, the capacity and stroke, 
and the determination of the so-called overlap were 
discussed sufficiently fully to enable a design of 
adequate strength to be produced. Load-deflection 
curves and curves of performance on an actual 
drop test were given, and other factors, such as 
orifice size, glands and seals, were also discussed. 
The second paper, entitled ‘‘ The Development of 
Ultra High Pressure Hydrauli Systems,’’ was pre- 
sented by Mr. S. M. Parker, B.Sc., who defined 
ultra-high pressures in this connection as lying 
between 3,000 lb. and 5,000 lb. per square inch. 
The argument developed in the paper was that 
most engineers sought to reduce bulk and weight by 
the use of higher specific loading of the material. 
The choice of a particular working pressure deter- 
mined to an unusually large extent the detail 
construction of most parts of a hydraulic system, 
such as was employed in aircraft or automobiles, 
in which small weight and bulk were important. 
Mr. Parker examined what was involved in the 
adoption of higher pressures than had hitherto 
been employed in such systems. The third paper, 
** Aircraft Wheel Brakes,” was presented by Mr. 
D. A. L. Robson, B.Sc. (Eng.). The basic design 
requirements for wheel brakes were first examined, 
the brakes being required for other purposes than 
that of retarding the forward motion of the aircraft 
on landing. The relation of the weight of the air- 
craft to the amount of brake torque was examined, 
this being important since with most British tail- 
wheel type aircraft there was a tendency to tilt 
forward if the torque were too high, while the 
tyres might burst with a rigidly-locked wheel. 
Different types of wheel brake were then reviewed, 
illustrations being given of the shoe brake, which 
was standard equipment on German aircraft and, 
to some extent, in the United States. The British 
designer had used expanding-type brakes almost 
exclusively, but the disc brake was now receiving 
close attention in this country, a recent type of 
British single-disc brake being described. The paper 
concluded with an outline of the methods of brake 
operation, pneumatic power transmission being 
widely used on British aircraft while most other 
countries had adopted hydraulic transmission. 


THe We.sH Inpustaies Far rm LOonpon. 


In the two previous volumes of ENGINEERING will 
be found brief descriptions of the Welsh Industries 
Fairs held on two separate occasions in Cardiff during 





1946. The main object of these exhibitions was to 


Wales, though other parts of the Principality were 


also represented. The National Industrial De- 
velopment Council of South Wales and Monmouth- 
shire felt, however, that this capacity was sufficient 
to merit wider attention than could be obtained 
locally ; hence a Welsh Industries Fair has been 
held in London. This exhibition, which was 
held in the two Royal Horticultural Halls, West- 
minster, S.W.1, was opened by Viscount Portal, 
P.C., D.S.0., M.V.O., on Wednesday, January 1, 
and closed on Tuesday, January 7. If a total of 
considerably over 30,000 people passing the turn- 
stiles can be taken as a criterion, the enterprise of 
the Industrial Development Council in arranging an 
exhibition in the Metropolis would seem to be 
justified. Certainly, the 80 stands showed clearly 
that the South Wales area has a much wider range of 
industries than the production of coal and tin-plate 
with which it has been mainly identified hitherto. 
Owing to transport difficulties, the stands devoted 
to engineering products were in the minority, 
but there were, in addition to the displays of the 
large steel-producing firms, a varied and interesting 
selection of specialised products. Thus a conveyor- 
type ingot-casting machine, with an accompanying 
oil-fired furnace for aluminium alloys, was interest- 
ing, while another stand showed a range of wood- 
working machinery, and another, a nail-making 
machine in operation. Domestic appliances, such as 
electric cookers, washing machines and water heaters, 
were well represented, and the exhibits dealing with 
spun-metal products and drop-forgings were notable. 
Taking the exhibits as a whole, it may be said that 
both in quality of material and workmanship, the 
South Wales industries can well hold their own. 


Tue InstrruTe oF TRANSPORT. 


In the report for the year ended September 30, 
1946, the Council of the Institute of Transport has 
announced that nearly 50,0001. has been subscribed 
by the end of the year towards a fund for obtaining 
premises. It is hoped to raise at least 100,0001. for 
this purpose, but meanwhile there are obvious 
difficulties in obtaining such premises. The number 
of members on the roll at September 30 was 6,911, 
of whom 2,435 were corporate members, and this 
compares favourably with a total of 6,378 for the 
previous year, and 5,053 for September, 1939. Sub- 
ject to the limitations of the available accommoda- 
tion, the library has been developed since the 
appointment of a librarian in June, 1946, and the 
Council are confident that it will become a valuable 
part of the Institute for research and reference pur- 
poses. Arising out of the report of a committee 
appointed in 1944 to consider the desirability and 
practicability of making provision for the grouping 
together of members having the same special trans- 
port interests, the Council are taking steps to 
ascertain how far and in what manner members may 
wish the grouping to be carried out. At the close of 
the year, the Henry Spurrier Memorial Fund stood 
at 17,8791., out of which grants and disbursements 
totalling over 2351. were made. The first Henry 
Spurrier Memorial Lecture, entitled “‘ Five Decades 
of Commercial Road Transport,” and delivered by 
Mr. E. S. Shrapnell-Smith, C.B.E., on December 10, 
1945, was reported in ENGINEERING, vol. 161, page 
309 (1946), et seq. 


AMALGAMATION OF ENGINEERING Fiems. 6 


In the relatively long list of,those firms which have 
upheld the traditions of British engineering and 
added to its history for nearly a century, the 
names of the two known to-day as Messrs. John 
Fowler and Company (Leeds), Limited, Leeds, 
and Messrs. Marshall Sons and Company, Limited, 
Gainsborough, occupy honourable positions. In the 
Victorian era and later, both competed in more or 
less common fields, but henceforth they will operate 
as one, pooling their manufacturing, designing and 
selling organisations. Mr. C. W. Hayward and Cap- 
tain E. N. Griffith, respectively chairman and 
deputy-chairman of Messrs. John Fowler and Com- 
pany, join the board of Messrs. Marshall Sons and 
Company, while some of the directors of the latter 
firm join Messrs. Fowler’s board. Each firm has 
transferred ordi capital in its own concern to the 





demonstrate the industrial « acity of South 


other, to the amount of 200,000/. each. The merger, 
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which was announced on January 1, is accompanied 
by the addition of a new factory to the resources of 
the group, namely, the mechanised foundry at Sprot- 
borough, about half-way between Leeds and Gains- 
borough, this factory having been acquired by 
Messrs. Fowler from the Ministry of Supply. The 
combined factories at Leeds, Gainsborough, Crook 
(Co. Durham), and Sprotborough, have a total area 
of 50 acres and will ultimately employ some 7,500 
workpeople. There is also a factory at Biggar 
(Scotland). The products of the new group, con- 
sisting in the main of heavy Diesel tractors, Diesel 
stationary engines and locomotives, threshing 
machinery, tea-preparing machinery, road rollers 
and wiredrawing machinery, will be manufactured 
where it is considered most advantageous and 
economical to do so, a policy which should benefit 
both the home and overseas markets, and has con- 
siderable industrial significance, since it should tend 
to level out depressions in any one of the areas 
affected. 


Tue INSTITUTION OF AUTOMOBILE ENGINEERS. 


At a meeting of the Institution of Automobile 
Engineers, held at the Institution of Mechanical 
Engineers, Storey’s-gate, London, S.W.1, a paper 
entitled “‘Some Problems of Cylinder Bore Wear ” 
was presented by Mr. W. A. Robotham, chief 
engineer to the Motor Car Division of Messrs 
Rolls-Royce Limited, Derby. After mentioning 
the advances made in the design of bearings, crank- 
shafts, valves, and other conrponents of the auto- 
mobile engine, the author pointed out that, up to 
1946, the durability of cylinders was not comparable 
with that of other components ; actually, it had lost 
ground, probably due to increasing power outputs 
and more exacting traffic conditions. Various 
theories have been suggested, and cures put forward, 
for reducing cylinder wear, but in the author’s 
opinion, such palliatives as increased lubrication of 
the cylinder walls, upper cylinder lubrication, and 
crankcase ventilation did not overcome the trouble. 
So far as he could see, the only method of attacking 
the problem wastoimprovethe materialof the cylinder 
walls, and adequate durability could be obtained at 
a moderate cost. Obviously, it would be too expen- 
sive to cast the complete block in better-quality 
iron, but it had been shown that liners containing 
16 per cent. or more of chromium reduced the wear 
to approximately one-seventh of the usual figure. 
Chromium plating of the cylinder bore also had 
given good results, the initial trouble of ma ntaining 
the oil film having been overcome by c: rrying out 
the plating in a special manner to produce what is 
known as “ porous chrome.” When abrasive wear 
was not a serious consideration, satisfactory results 
could\be obtained by plating the top third of the bore 
only. 





PRICES OF INDUSTRIAL ALCOHOL AND SOLVENTS.—The 
Board of Trade have now issued S.R. and O. 1946, No. 
2195, price 3d., which gives effect to increases in the 
maximum selling prices of molasses, industrial alcohol 
and solvents. Copies are obtainable from H.M. Station- 
ery Office, Kingsway. London, W.C.2. 


CONFERENCE ON PARTICLE-SIZE ANALYSIS.— Under the 
auspices of the Institution of Chemical Engineers and the 
Road and Building Materials group of the Society of 
Chemical Industry. a conference on “ Particle-Size 
Analysis ”’ will be held at the Institution of Structural 
Engineers, 11, Upper Belgrave-street, London, 8.W.1, on 
Tuesday, February 4. The first session, from 10 a.m. 
until 12.30 p.m., on “* Methods of Measurement,” will be 
presided over by Mr. H. Griffiths, President of the Institu- 
tion of Chemical Engineers, and the introductory paper, 
by Dr. H. Heywood, will deal with “‘ the Scope of Particle 
Size Analysis and Standardisation.” Other papers will 
be given by Mr. C. N. Davies, Dr. S. J. Gregg, Dr. F. M. 
Lea and Mr. R. W. Nurse, Drs. D. G. Skinner and 8. 
Boas-Traube, and Mr. W. H. Walton. The second 
session, from 2 to 5 p.m., on “* Industrial Applications,” 
will be presided over by Dr. L. H. Lampitt, President 
of the Society of Chemical Industry, and the introductory 
paper, by Mr. C. J. Stairmand, is entitled, ‘‘ Some Prac- 
tical Aspects.of Particle-Size Analysis in Industry.” 
Other papers will be given by Dr. A. C. C. Newman, Drs. 
R. K. Schofield and E. W. Russell, Dr. M. L. Smith, and 
Messrs. H. Whipp and F. W. Bernhardt. Further par- 


ticulars are obtainable from the secretaries of the Confer- 
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LETTERS TO THE EDITOR. 


TRANSITION CURVE 
TRIGONOMETRY. 


To THe Eprror or ENGINEERING. 


Sm,—May I reply to Mr. R. G. Manley’s letter 
published in your issue of December 6, 1946, on page 
544? The theory which Mr. Manley propounds 
as a “simple true fact” is based on a shifting 
foundation, as the following will show. Mr. Manley’s 
reasoning, “‘ If the radii of curve and circle are to 
be equal at P, there must be three coincident 
intersections. at P,” is quite incompatible with 
truth. In geometry, a point has position but 
no magnitude ; if three intersections can take place 
at a “ point ” there is only one intersection. 

The article specified the “ very short equal seg- 
ments ” of the curve to be “infinitely small.” If, 
accordingly, Mr. Manley will redraw his diagram 
to a new scale, making each segment, say, one 
millionth of a millimetre long, and the radius of the 
circle a hundred miles, he will see the point of the 
writer’s argument. 

The following is a method devised by the writer 
in developing his “ Murray Transition Spiral,” in 
which the difficulty of drawing an arc of infinitely 
In his diagram, 


Fig. 1. 


ments enclosing arcs BC and CD are twisted about 
their hinges in an anti-clockwise direction and 
pressed down until their component circles come to 
rest on the base line GW. As before, imagin: 
infinitely short lengths of arc isolated at P,, P, and 
P;, and the remaining portions of the arcs eliminated. 

A curve, starting at O, must now be imagined to 
pass harmoniously through P,, P, and P3;, at which 
points the respective infinitely short portions of the 
original unit arcs will be incorporated into it. The 
radii of the transition at P,, P, and P, will, again, 
be indicated by the radii of their corresponding 
component circles. As the component circles in 
this case are tangential to the base line GW, the 
transition can be joined to a circle without “‘ shift.” 
This transition will be seen to approach the com- 
ponent circles from the inside. 

Looking at the problem from another aspect, 
consider at P an infinitely short length of a transition 
curve. Its direction is known and, hence, a tangent 
can be drawn to the curve at that point. If that 
short length of transition is taken as a part of the 
circumference of a circle, its centre will be somewhere 
along a line perpendicular to the tangent at P ; but 
the exact position of that centre is not predictable. 
Neither can the radius be found by reference to the 
adjoining portions of the transition curve because 
however short those portions may be the radius 
will vary over their lengths and will bear little 











relation to the radius at P. In a transition curve 
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Mr. Manley is visualising a multiple compound circu- 
lar curve as shown in Fig. 1, herewith, in which three 
unit circular arcs, AB, BC, CD, of progressively 
dimin‘shing radii, are joined together tangentially at 
their extremities. To obtain a transition curve, 
mark O on the tangent GW, making OA equal to 
half a unit length, and mark P,, P, and P;, the mid- 
points of the arcs. Then, leaving only an infinitely 
short length of arc at P,, P, and P,, obliterate the 
rest of the arcs AB, BC and CD, and imagine a curve 
ing from O harmoniously through the infinitely 
short lengths of arc at P,, P, and P;. O will be the 
point of origin on the base line GW, and Py P, and 

P, points on the transition at unit length intervals 
along it. Let the circles (shown dotted), of which 
the original arcs formed part, be called the compo- 
nent circles of the transition at P,, P, and P,, 
respectively. The radii of the transition at P,, P, 
and P, will be indicated by the radii of their 
corresponding component circles. It will be seen 
that, as Mr. Manley prophesied, the curve in each 
case approaches a component circle from the 
outside. 

In driving a car (of infinitely small dimensions) 
along the original compound circular curve the steer- 
ing would have to be adjusted at the end of each 
circular arc to accommodate the movement to the 
curvature corresponding to the new radius; but 
along the transition a gradual average adjustment 
would have to be made. When passing P,, P, and 
P, the car’s position and orientation would be exactly 
the same on both curves; on the transition, how- 
ever, the car would not pass through B or C. 
Considering Fig. 2, and imagining the same unit 
arcs AB, BC and CD to be hinged at B and C, and 





ence, 56, Victoria-street, London, S.W.1. 





while the first arc AB is left undisturbed, the seg- 














there is a slewing effect which prevents analysis 
except at isolated points along its perimeter. 
Quoting from the article: “‘ A transition curve 
not being a circle, there is no irrefutable method of 
stating its radius in terms of a circle. It would 
appear, therefore, most sensible to calculate it in 
the manner that will prove most convenient and 
simple ; and that is by relating it to the unshifted 
circle.” If this is done, the theory relating to transi- 
tion curves becomes an exact science and can be 
tackled in terms of plane geometry and trigono- 
metry. 
Yours faithfully, 
F. T. Murray. 
“* Penwartha,” 
Treverbyn-road, Padstow, 
Cornwall. December 14, 1946. 





ADIABATIC PROCESSES. 
To THe Eprror or ENGINEERING. 


Smm,—Occasionally engineers are criticised ad- 
versely for using the term “ adiabatic ” for a simple 
process of isentropic expansion or compression. 
I propose to show in the following note that the 
term “adiabatic” for such a process is quite 
correct. The symbols of Ewing’s Thermodynamics, 
1920, are used. 

It is generally agreed among engineers and 
scientists to represent adiabatic expansion or com- 
pression by the formula : 
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The isentropic process (expansion or compression) 
is represented by : 


dQ 
eo: ° ° - (2) 


As dQ = K,dT + AP dV, equation (2) can be 
written 
aT 


r 
Ky tAgev ~0. . . (3) 


From P V = RT follow : 
PdV + V dP = RdT 
and 
qT Pdv+Vdp_ Pdv+vVdpP 
? RT PV 
Equation (3) becomes then : 


av «dP dv 
— — AR — =0. 
Ky (F+F) +anF -0 


Substituting K,— K, for A R and dividing by K,, 
we write : 
qP | Kydv_a@P 


ov, 
Vv 


0 § 





+ So = 9 J = 0. 
> mer 2 Vv 
The result of integration is : 
PV’ = const. 


Suitable transformation of the equation representing 
an isentropic expansion or compression results in 
the well-known equation representing adiabatic 
expansion or compression ; it is then clear that the 
use of the term “ adiabatic’ for the expansion or 
compression in question is fully justified. 

Yours faithfully, 

B. POCHOBRADSKY. 
Fraser and Chalmers Engineering Works, 
Erith, Kent. 
December 9, 1946. 





FEED DISTRIBUTION AND 
HUNTING IN MARINE WATER-TUBE 
BOILERS. 


To THE Eprror OF ENGINEERING. 


Sm,—In the discussion of Mr. H. Hillier’s paper on 
‘Feed Distribution and Hunting in Marine Water- 
Tube Boilers,” it was stated that saturation tem- 
perature could not be reached by the feed-water 
droplets in falling 8 in. to the water surface. The 
writer had made some investigations in this direction 
and noted Commander King’s letter and observa- 
tions in your issue of December 20, 1946, on page 
592. His final expression, however, was obviously 
dubious, as negative values were given by drops 
smaller than about 0-1 in. diameter, and no evidence 
was given as to the effect of the dense atmosphere 
and the upward velocity. The following treatment 
is more formal. 

If the temperature of the drop after time ¢ is 0 
and after a further time dt is @ + d 6, then 
‘= pcp dO = K 4nr* dt (0, — 8) . a 
where r = drop radius, p = drop density, c, = drop 
specific heat, K = heat-transfer coefficient and 
6, = steam temperature. Thus, 

a0 3K at 
0, -@ ia rplep “ 
whence, finally, 








iuie 8KT 

————woe?®, . . . @ 

6, — 05 er’?, (2) 
where 06, is -the initial temperature of the drop, 
6, is the final temperature of the drop, and T is the 
total time of falling. 

In equation (2) 6,— 6, is the A, and 0, — @, 
the B vf Commander King’s notation. 

Using the same values, i.e., K =3200 B.Th.U. 
per square foot per hour per deg. F., and 2r = } in., 
and assuming the time to be that for a free fall of 
8 in., equation (2) gives 

Os - 4, 1°67 a 

0, — 0, e 5°32. - (3) 

Consider, now, the time of falling. Stokes’s 
expression for the terminal velocity of a sphere 
falling through a medium, is 

29 7? (py — Ps) 
oe ee 
9p 
where p, is the density of the sphere, r is the radius 





(4) 





of the sphere, p, is the density of the medium, and 
p» is the viscosity of the medium. 

The density of saturated steam rises to about 
2} lb. per cubic foot at 1,000 lb. per square inch, 
while that of the water increases, due to slight com- 
pression, to about 62-8 Ib. per cubic foot under the 
same pressure. A constant value for p, — p, of 
61-5 lb. per cubic foot will never be more than about 
14 per cent. in error up to 1,000 lb. per square inch. 

The value of the absolute viscosity varies from 
3-5 to 8-1 x 10-’ ft. Ib. sec. units, in the range of 
100 Ib. to 1,000 lb. per square inch for saturated 
steam. If therefore we consider terminal velocities 
less than that which a drop would attain in freely 
falling 8 in. (i.e., 6-55 ft. per second), the drop 
diameters should be, from (4), less than about 
0-002 in. Thus, there can be virtually no viscous 
drag on larger drops and no increase in time from 
this aspect. If, however, the rate of uptake from 
the water surface is of the order of 1 ft. per second 
(high), the time of falling will be increased to 
perhaps 0-237 sec. from 0-203 sec. Furthermore, 
taking a more usual value for K of about 2,500 
B.Th.U. per square foot per hour per deg. F., 
equation (3) becomes, with r in sixteenths of an 
inch, 

e-% + 
. Seat | Tr 
a"* * (5) 

The implications of this expression may be seen 

from the following table. 








Drop Diameter Initial Temperature | Final Temperature 
Difference Difference 
(in.). (deg. F.). (deg. F.). 
0-250 200 93 
0-125 200 44 
0-063 200 9-5 
0-031 200 4-5 
0-250 50 \ 23 
0-125 50 ll 
0-063 50 2-4 
0-031 »0 1-1 











whereas Commander King’s approximate treatment 
breaks down when the drop diameter is reduced 


below about 0-1 in. (giving, in fact, : negative 


below this). The conclusions are simply that the 
temperature of the feed water can be made as close 
to saturation temperature as required by merely 
reducing the drop diameter. Examination of the 
expressions above will show, moreover, how the 
values of K, time of fall, and drop size affect the 
degree of heating. 
Yours faithfully, 
S. WEINBERG. 
Research Department, 
G. and J. Weir, Limited, 
Cathcart, Glasgow, S 4. 
December 27, 1946. 





ENGINEERING CENTENARIES. 
To THE Epriror oF ENGINEERING. 


Smr,—The mention of Jablochkoff in the note on 
“* Engineering Centenaries in 1947,” which appeared 
on page 15 of your issue of January 3, recalls a 
system of lighting which had considerable vogue 
during the ’eighties of last century but was after- 
wards rapidly replaced by other methods of electric 
lighting. 
The Jablochkoff candle was probably invented 
in 1876, in Paris, and was shown privately during the 
same year in London. It was demonstrated more 
publicly at the West India Docks in June, 1877, 
but first attracted widespread attention at the Paris 
Exhibition in the following year. On this occasion, 
according to the full description, which appeared on 
page 25 of Enerverrine for July 12, 1878, and 
subsequent issues, a building was entirely devoted 
toit. It was also used for “ turning night into day ” 
at such well-known centres as the Avenue de l’Opéra 
and the Place de la Concorde, as well as for lighting 
a number of theatres and shops. 

The “candle” consisted of two vertical carbon 
rods, which were placed parallel to each other and 
were separated by a block of plaster of Paris. 
Alternating current was supplied to the lower ends 
of these rods, which, at. starting, were bridged by a 





thin plate of graphite held in position by a paper 
band. When the circuit was closed, this graphite 
was soon volatilised, so that an arc was struck 
between the two carbons. A number of such 
‘candles’ were arranged in series in groups of 
sixteen, six or four, and were supplied from Gramme 
alternators with outputs of 16 h.p., 6 h.p., and 
4 h.p., respectively. 

The system was ultimately found uneconomical 
owing to the large number of half-burnt carbons 
that accumulated, but before that occurred an 
installation consisting of 256 ‘‘ candles ” was erected 
in the Palais de l’Industrie in Paris in 1880, and 
there was a considerable display of the system 
at the Paris Electrical Exhibition in the following 
year. In this country, Jablochkoff candles were 
used to light the Victoria Embankment in 1878, 
and three years later you recorded that a number of 
large shops in London were employing the system. 
In 1882, it was utilised for lighting parts of the 
Crystal Palace, including the low-level station, in 
connection with the electrical exhibition of that 
year, and the Fisheries Exhibition of 1883 at South 
Kensington, and the Inventions Exhibition of 1885 
were similarly illuminated. In the former year it 
was also employed at Warkworth Harbour, North- 
umberland. In June, 1887, you recorded that, 
though the Jablochkoff candle had never been so 
popular here as it had been abroad, a number of 
scattered installations had been erected and that 
there had been a steady demand for the candles. 
After that date it seems to have passed into history. 

Yours faithfully, 
M.L.E.E. 
London, 
January 6, 1947. 





‘* ENGYNES.”’ 
To "HE Eprror oF ENGINEERING. 

Sm,—In his interesting article on “‘ Engynes,”’ 
on page 388 of your issue of October 25, 1916, Dr. 
Chatley expresses scepticism about the possibility 
that the chain of pots was used for raising water to 
Nebuchadnezzar’s “‘ Hanging Garden ” at Babylon. 
Having recently found the notes which I made on 
this subject some years ago, I give them below as 
indicating a different point of view. 

References to the hanging garden occur in the 
Geography of Strabo (see Hamilton and Falconer’s 
translation, Book XVI, ch. 1 (5)), the Historical 
Library of Diodorus Siculus (G. Booth’s translation, 
Book II, ch. 1), the Antiquities of Josephus (Whis- 
ton’s translation, Book X, ch. 11), and the History of 
Alexander the Great by Quintus Curtius (Pratt’s 
translation, Book V, ch. 5). Strabo and Diodorus 
are said to have written in the First Century B.c., 
Josephus and Quintus Curtius in the First Century 
a.D. I can find nothing in Herodotus (Fifth 
Century B.c.) or in Pliny (First Century a.p.), 
though it is interesting to note that the former 
remarks that irrigation was effected in Babylonia 
“not as in Egypt, by the river overflowing the 
fields, but it is irrigated by hand and by engines ” 
(Cary’s translation, Book I, para. 193), while the 
latter makes reference to the pestle-and-mortar 
watermill—a type of mill still used in various parts 
of the world. (Riley and Bostock’s translation, 
Book XVIII, ch. 23.) 

The reference in Josephus is unimportant, while 
the remarks of Quintus Curtius are only of interest 
in that he describes the hanging garden as a “‘ trite 
theme of the Greek poets,” and says that the garden 
was still in existence in his time. Strabo states 
that the garden was raised on vaulted terraces, and 
that “the ascent to the highest story is by stairs,” 
at the side of which “‘ are water engines by means of 
which persons, appointed expressly for the purpose, 
are continually employed in raising water from the 
Euphrates into the garden.” Diodorus refers to 
arches, built one above another, under the garden ; 
there being one arch “ that had in it certain engines, 
whereby it drew plenty of water out of the river 
through certain conduits and contrivances from the 
platform of the garden ...” Some support for 
the view that such a garden really existed is afforded 
by a sculptured slab now in the Assyrian Saloon of 
the British Museum, representing a garden supported 
on arches (British Museum, Guide to the Babylonian 
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ad Assyrian A) tiquities, 1922, page 50). This 
slab is said to date back to a century or so before 
Nebuchadnezzar became king of Babylon (605 B.c.). 

To the foregoing may be added the evidence 
provided by modern excavation on the site of 
Babylon. Both King, in his History of Babylon, 
and Koldewey, in his Excavations at Babylon, give 
reasons for the view that a chain of pots was used 
for raising water to the hanging garden. I have 
not got these books by me for reference, but, if 
my memory serves, both may be seen in the West- 
minster reference library in St. Martin’s-street, 
W.C.2. Koldewey says that the southern citadel 
or palace at Babylon contains a well with three 
shafts which must have enclosed the water-raising 
mechanism, and I seem io recall that he gives a 
photograph of the shafts. I do not think the views 
of these eminent archaeologists can be dismissed 
lightly. They were accepted authorities on the 
history of Babylonia, scholars accusto 1ed to weigh- 
ing their statements carefully, having a thorough 
knowledge of the ancient scripts, and first-hand 
experience in archaeological excavation in Meso- 
potamia. If the shafts which Koldewey mentions 
did enclose the mechanism, this certainly 
the use of the chain of pots rather than the shaduf. 

Dr. Chatley quotes Flinders Petrie as saying that 
the earthenware pots which form an essential part 
of the mechanism do not occur in pre-Roman times ; 
but, in making this statement (see Petrie’s Social 
Life in Ancient Egypt, page 133), the eminent 
Egyptologist was not referring to developments in 
Babylonia, in relation to which, so far as I am 
aware, he had no special standing as an authority. 
Again, Dr. Chatley says that Vitruvius discussed the 
chain of pots, water wheel, etc., “all as rare and 
unusual devices.” I cannot find any evidence for 
this remark in my copy of Vitruvius (translation by 
M. H. Morgan, Harvard University). On the other 
hand, Lucretius, who probably wrote in the same 
century as Vitruvius, refers to the scoop wheel for 
raising water as a simile when discussing the motion 
of the stars (Cyril Bailey’s translation, page 203), 
which he would hardly have done unless such objects 
were fairly well known in his time. 

The date of about 700 B.c., which Dr. Chatley 
gives for the combination of simple pulley, rope and 
bucket, shown on an Assyrian slab, indicates that 
this device was known at the time of Nebuchad- 
nezzar. It would not have required a great deal of 
thought to join the ends of the rope and add a 
number of buckets. Such buckets may have been 
made of metal, as described by Vitruvius, though 
the Babylonians and their predecessors had ample 
knowledge and skill for making them of earthenware. 

In conclusion, it may be added that the early 
inhabitants of Mesopotamia were more familiar with 
general applications of rotary motion than their 
Egyptian contemporaries. The earliest known 
document in the Sumerian writing carries a picto- 
graph of a sledge with a roller placed in front of it, 
and, at a later period, rollers were used in Babylonia 
for moving heavy objects when the Egyptians used 
sledges without rollers, relying on oil poured over 
the runners (see illustrations in Zimmer’s Engineer- 
ing in Antiquity). The earliest illustration of the 
wheel and axle combination that can be approxi- 
mately dated appears on a Sumerian plaque of 
between five and six thousand years ago, whereas 
this combination was unknown in Egypt until that 
country was invaded from Syria about 1700 B.c. 
Of other applications of rotary motion, Hall says 
that the cylinder seal was more at home in Sumerian 
than Egyptian culture, while according to Woolley, 
the potter’s wheel was known to the potters of Ur 
before it was used in Egypt. Finally, according to 
Flinders Petrie, the Egyptians did not use the lathe, 
being content to imitate by hand the lathe products 
of Syria, a country much influenced by the culture 
of Babylonia. 

All things considered, while the evidence is slender 
and proof is unattainable, I am inclined to believe 
that the various water-raising devices of antiquity 
were Asiatic products which were already in exist- 
ence before Greco-Roman times. 

Yours faithfully, 
Hue P. Vow.es. 

Oxlynch, Stonehouse, Gloucestershire. 
January 2, 1947. 








SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Continued from page 6.) 

Amone@ physical research likely to bear influen- 
tially on post-war industrial recovery, the study 
of wool and other fibres offers considerable scope 
for the physicist, and a useful start has already 
been made in several directions. One of them 
concerns the relations between the mean diameter, 
and the variability of diameter, of the fibres, on 
the one hand; and on the other, the qualities of 
textile. materials woven from them. So far, the 
exact inter-relationships among these properties 
have never been determined because of the lack 
of suitable instruments for carrying out large-scale 
measurements. Accordingly, optical methods of 
determining diameters and variability of diameter 
are being tested to ascertain whether these proper- 
ties can be obtained without, as at present, the need 
for individual ‘measurements on large numbers of 
fibres. The frictional properties of textile fibres, 
which influence the “ handle” and the strength of 
fabrics generally, and, in the case of wool, are the 
basic causes underlying shrinkage and felting, can 
evidently be put to useful purpose or, alternatively, 
have disadvantageous effects. Physical research 
in this field is actively in progress, and already useful 
results relating to the examination of wool fibres 
have been obtained. 

To meet the large Service demand for electrical 
indicating instruments, the manufacture of V 
bearings of glass was developed locally to replace the 
sapphire V bearings which are normally used, and 
which were in short supply. Tests were carried out 
on glass bearings of both local and overseas manu- 
facture, to determine their relative resistance to 
damage’ by sudden shocks, in comparison with 
standard sapphire bearings. While all glass bearings 
were found to be less resistant to shock than sap- 
phire bearings, some modification of process was 
suggested to one of the local makers, which led to 
an improvement of quality to about the level of 
imported glass bearings. Various oils, intended to 
reduce the damaging effects of sudden shock on 
pivot-bearing combinations, have all been found, 
on test, to be of little value for that particular pur- 
pose, but to have marked value in reducing wear on 
points and bearings in a different class of meter. In 
connection with the general problem of meter 
bearings, methods of measuring the hardness of glass 
and other brittle materials have been investigated, 
but gave essentially the same information as was 
available already from existing methods developed 
by the United States Bureau of Standards. 

Contrasting with these applications of physics to 
meter bearings is a productive programme of 
research on bearings of engineering types. A 
prominent result of this work is a theory of boundary 
lubrication of metals which postulates the inter- 
position, between the rubbing surfaces, of a thin 
rigid film which reduces metal-to-metal contact 
and has a relatively low shear strength. At suffi- 
ciently high temperature, the film softens, loses its 
rigidity, and allows increased metallic seizure to 
occur, with a corresponding increase in metallic 
friction and wear. The lateral adhesion between 
the molecules of the lubricant appears to be at 
least as important as the strength of their attach- 
ment to the metal surfaces. In pursuit of further 
results relevant to this theory, an investigation has 
now been carried out on the lubricating properties 
of pure fatty acids, hydrocarbons and soaps depo- 
sited on metal surfaces, in layers of increasing 
thickness. This has been combined with electron- 
diffraction studies of the structure of these films. 
The results show that, in some cases, a single 
molecular layer may provide effective lubrication, 
but that, in other cases, appreciably thicker films 
are necessary. The frictional behaviour may also 
be affected profoundly by the presence of super- 
incumbent oil or solvent. The technique of examin- 
ing surface contour by means of an obliquely tapering 
cross-section has been used to investigate the wear 
of rubbing metal surfaces, and has shown that, 
with clean surfaces, marked metallic seizure leads 
to tearing and severe distortion of the metals at the 
points of real contact. When the surfaces are 





lubricated, the amounts of metallic interchange 
and surface damage are reduced so greatly that 
their detection by the taper-section method is very 
difficult. An electro-micrographic method has been 
developed, therefore, to record the minute quantities 
of metal transferred from one surface to the other 
when sliding occurs. This technique not only gives 
a measure of the total amount of metal transferred, 
but also indicates the way in which the transferred 
metal is distributed over the surfaces. It is sensi- 
tive enough to detect quantities weighing less than 
a millionth of a gramme. The results obtained so far 
have established that metallic pick-up is greatly 
reduced by lubrication, and that it is generally 
distributed, not as an even film, but irregularly in 
the form of small discrete particles of varying size. 
These results confirm the view that metallic adhe- 
sion, seizure and tearing occur through even the 
best lubricant films, and they shed considerable 
new light on the mechanism of boundary lubrication. 

The type of boundary lubrication that takes place 
in deep pressing or severe drawing and machining 
operations continues to be the subject of investi- 
gations into extreme-pressure lubricants. Apart 
from its value as a coolant, this type of lubricant 
can function successfully only in so far as its proper- 
ties are maintained at the high temperatures 
developed between the work and the die or tool. 
Under such conditions, the ordinary type of mineral 
oil or soap is inadequate, and compounds containing 
sulphur, chlorine or other active ingredients are 
commonly added. In conjunction with oil com- 
panies, the effects of various ingredients of this sort, 
and of the best means of incorporating and com- 
pounding them, are being systematically studied, 
and already a number of successful lubricants have 
been developed. 

Another aspect of the same subject concerns the 
conditions of lubrication existing between the piston 
rings and the cylinder wall of a running engine. 
It is under investigation by the use of a constantan 
piston ring, whereby the thermal electromotive 
force between the ring and the cylinder serves as a 
measure of the fluctuating temperature during the 
engine cycle. The results obtained have led to the 
conclusion that intermittent metallic contact occurs 
through the lubricant film, leading to local break- 
down of the film, metallic seizure and wear. It is 
clear that the performance of a lubricant must 
depend on its behaviour and properties at the high 
temperatures reached at the real points of metallic 
contact. This and other researches are contributing 
information bearing on the fundamental problems 
of friction and lubrication. On the more immediate 
and practical side, a study of piston rings of Austra- 
lian cast iron for aircraft engines, has disclosed that 
relatively minor variations of composition or casting 
technique can exert a profound influence on their 
wearing qualities. In particular, small changes in 
the distribution of the graphite constituent have 
produced significant differences in service perform- 
ance. A long-range investigation has accordingly 
been started on the relation between micro-structure 
and wearing properties of cast irons, in the hope of 
eventually discovering the optimum structure and 
composition, and how to translate these results into 
foundry practice. 

The importance of being able to control wearing 
qualities, especially in aero-engine parts, is enhanced 
in many parts of Australia by the presence of 
atmospheric dust. The use of filters in the air 
intakes certainly increases engine life, but the 
mechanism by which dust particles promote wear 
is by no means clearly understood. An investiga- 
tion of such effects in the case of boundary-lubricated 
sliding steel surfaces has revealed that, in the 
absence of abrasive particles, seizing does not occur 
and wear is extremely small, whereas, when abrasive 
particles are present, an appreciable increase of 
wear takes place, accompanied by a slight increase 
of friction. The most marked effect, however, is 
on the length of time for which the surfaces will run 
together before seizure occurs. Once seizure does 
take place, friction rises and wear increases enor- 
mously. The pre-seizure life is shortened by 
increased concentration of abrasive, | y larger particle 
size, by higher rubbing speed, and by greater surface 
roughness. In addition, the life is markedly 
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lubricant. With each of these variables, there is 
usually a critical range over which a small change 
in the variable produces a large change in the life 
prior to seizure, suggesting that the life depends on 
competition between the rate of breakdown and 
the rate of re-formation of the lubricant film. 
Abrasive particles roughen the surface and thereby 
increase the number of points at which the film is 
penetrated and broken; and, if the rate at which 
this occurs is more rapid than the rate at which 
the film can re-form, seizure on a large scale will 
occur. 

The related subject of design and manufacture of 
bearings for aircraft and other engines has expanded 
considerably, in consequence of an increasing demand 
for products of Australian make to supply industrial 
and Air Force requirements. Research has been 
carried out upon the frictional properties of locally- 
produced manganese bronzes, with special reference 
to their reaction to various lubricants and elevated 
temperatures. Assistance has been given to makers 
in connection with electrolytically deposited bearings, 
as well as with stationary and rotary methods of 
casting. The influences of metallurgical structure 
and composition on the properties of bearing alloys 
are also under investigation, in the course of which 
attention is being given to the factors responsible 
for defects in manufacture and failures in service. 
Among the discoveries already made is the profound 
effect of the distribution of the lead and the structure 
of the copper in the case of copper-lead bearing 
metal, which consists of fine particles of lead dis- 
persed throughout a hard matrix of almost pure 
copper. The influence of general factors such as 
composition, casting temperature, atmosphere, rate 
of quenching, and of small additions of tin and silver, 
on the physical and bearing properties of the alloy, 
have also been studied, leading to the conclusion 
that quite small quantities of additional metals may 
exert a marked effect on the structure and casting 
characteristics of the bearing alloy. 

Another interesting development in aircraft 
engines is the silver-lead bearing, which comprises a 
fairly thick layer of silver, backed by steel and 
coated with a thin film of lead on which an extremely 
thin film of indium is finally flashed. This com- 
bination of a hard substrate, having high thermal 
conductivity, and a thin coating of very soft metal, 
provides a bearing that offers excellent performance 
under the extreme conditions to which aircraft 
engines ate subject. When these bearings were 
first manufactured in Australia the silver was centri- 
fugally cast on to the bearing shell, but it was subse- 
quently found cleaner and more convenient to 
deposit the silver electrolytically. 

(To be continued.) 
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STEEL-PLATE AXLEBOX: L.MS.R. 





WELDED STEEL-PLATE AXLEBOX: 
L.M.S. RAILWAY. 


In order to meet the large demand for wagon axle- 
boxes, the London Midland and Scottish Ra‘lway 
Company have designed an axlebox constructed of steel 
plates and stampings welded together, as an alternative 
to the usual cast-iron and cast-steel types. The new 
box, a photograph of which is reproduced on this page, 
accommodates the Railway Clearing House standard 
bearing, line, and lubricating pad. 

The sides and bottom of the box are cut from } in. 
steel plate, the back plate is 4 in. thick, and they are 
cut so that no further preparation is required to enable 
them to be assembled and fillet-welded. The top of 
the box, which has a recess for the bear ng spr'ng, is a 
drop-stamp‘ng, and the two parts at the sdes which 
fit the axleguards are either drop stamp ngs or cut from 
rolled section. Welded on the inside of the s‘de plates 
are two other stampings, visible in the illustration, 
which are designed to retain the journal bear ng and 
liner, the I'ner fitting between the bear’ng and the 
inside of the top of the box. The I'd is pressed from 
}-in. steel plate and is strengthened by being dished 
to a depth of } in.; the surrounding flange, § in. in 
width, makes contact with the front edges of the 
axlebox. The 1d is held to the box by a 3-in. bolt 
fitting in lugs welded to each, and this bolt also acts 
as a pivot for opening and closing the 1d. A coiled 
taper spring under the nut secures the 1d when it is 
closed and allows it to be opened by a pull and turn 
on the handle which is welded to it. A stop, welded to 
the bottom plate of the box, supports the lid when it is 
closed, and another stop prevents it from passing its 
fully-open position. The seating for the liner and the 
front edges of the box are machined. 

The lubricating pad fits on a loose oil-container, and 
both are withdrawn and replaced together. The con- 
tainer is made from 14-s.w.g. steel sheets welded to- 
gether, and the central hcle incorporates a skirt-shaped 
plate. similar to a non-spilling inkwell, which obviates 
any loss of oil when the wagon is discharged on a rotary- 
or end-tippng appliance. As a further safeguard 
aga'nst loss of oil, the container has increased capacity 
at the sides to accommodate the oi] when the wagon 
is tipped. The container is filled through a hole similar 
to the type incorporated in the standard divided-type 
axleboxes, and the position of the o'l-hole cover is 
such that if it is inadvertently left open it is automati- 
cally closed when the axlebox | d is closed. 

The new axlebox is economically made with the aid 
of simple jigs and is eas ly maintained. It is read ly 
adapted for any size of journal and is interchangeable 
with the standard types of axlebox. 





Dre-CasTING EXHIBITION, BIRMINGHAM.—Mesers. Al- 
fred Herbert, Limited, Coventry, are holding an exhibi- 
tion of pressure die casting machines and of individual 
die castings, at their Birmingham showrooms, 208, 
Corporation-street, from January 13 to 17, from 10 a.m. 
until 6 p.m. Engineers interested in die-casting equip- 


NATIONAL METALLURGICAL 
LABORATORY FOR INDIA. 


A Tentative scheme for the establishment of a 
national metallurgical laboratory in India was first 
circulated in 1945.. This scheme, estimated to cost 
Rs. 60,00,000 (455,0001.), was later worked out on 
the basis of the suggestions and comments received 
from research workers of repute, and of the funds avail- 
able with the Council of Scientific and Industrial 
Research for the purpose, and eventually received the 
approval of the Governing Body of the Council on 
September 17, 1946. The laboratory will be located 
at Jamshedpur, which is the centre of modern metal- 
lurgical industries in India. Messrs. Tata Industries, 
Limited, have placed at the disposal of the Council a 
suitable site for the construction of the proposed 
laboratory, and the necessary electricity, water, gas, 
sewage and effluent disposal services are available. 
When completed, the laboratory will cover all aspects 
of metallurgical research, both fundamental and 
applied, and will also carry out research on ores, 
minerals and refractories as applied to metallurgy. 
The preparation of minerals and ores, and the smelting 
of the latter, are so definitely a part of the development 
of the country’s metallurgical industries that the 
facilities for mineral research have been provided at the 
laboratory, complete with pilot-plant equipment for 
semi-commercial development. As the metallurgical 
industry 1s one of the biggest consumers of refractories, 
research on this subject has been i :cluded. 

Provision has been made in the final plans of the 
laboratory for administration, including statistics, 
library, museum, etc.; chemical analysis, physical 
chemistry and physics as they affect metallurgical 
problems ; the examination, preparation and smelting 
of metallic ores, and the melting, heat treatment and 
working of metal and alloys; research inte the struc- 
ture and physical properties of metals and alloys; the 
electro-deposition and surface treatment of metals ; 
and research on refractories. Facilities will also be 
provided for the application of research results to com- 
mercial operating conditions, and for the study of such 
conditions as they affect the quality of the products and 
the efficiency and economy of commercial production. 
The National Metallurgical Laboratory will work in 
collaboration with the other laboratories of the Council, 
particularly on long-term fundamental research. 

The laboratory will consist of a main building con- 
taining administrative offices, research laboratories, 
museum, lecture theatre, library, etc., and a separate 
technological block comprising large workshop-type 
laboratories with associated contro] rooms for practical 
operations on a semi-commercial scale. The main 
building will face N.N.E., and will have three floors. 
The administrative section will be located centrally on 
the second floor. This section will contain facilities for 
statistical investigation, not only for compiling metal- 
lurgical trade figures, but also for the use of statistics 
as a research tool.in investigations on practical pro- 
duction and operation problems. The working floor 
area on the first floor is approximately 26,000 sq. ft., 
with an equivalent space on the ground floor, and 
about 8,600 sq. ft. on the second floor. The laboratories 
and the administrative section will be air-conditioned. 
The technological block, providing a working floor 
area of about 28,000 sq. ft., will be situated to the 
south of the main building and connected to it by 
covered corridors. The block will consist of four main 
bays, each measuring 100 ft. by 40 ft., situated two 
on each side of the electrical power distribution station, 
of similar dimensions. This arrangement not only 
facilitates the installation of generators, controls, etc., 
for the furnace bay on the left, and motors, etc., for 
the mechanical treatment bay on the right, but protects 
the power station against dirt, dust, fumes, etc. At 
the north end of the block, a mezzanine floor provides 
upper and lower suites of offices of the operating staff, 
for inspection and control laboratories, for drawing 
offices, and for specialised apparatus in connection with 
pilot-plant work. The initial basic staff of the labora- 
tory will comprise a Director, Assistant Director, 27 
research officers, and 26 research assistants, together 
with 25 mechanics and other technical staff, 24 labora- 
tory assistants, and 51 administrative and other per- 
sonnel, making a total of 153. 

The total cost of construction and equipment of the 
laboratory is estimated to be Rs. 42,80,000 (325,000.). 
Buildings, services, air-conditioning, heavy electrical 
plant, etc., are estimated to cost Rs. 25,00,000 
(190,0001.), and for equipment a provision of 
Rs. 17,80,000 (135,000/.) has been made. The recurring 
expenses after the laboratory is in operation for five 
years are approximately estimated at Rs. 6,00,000 
(46,0007.). 

We are indebted for the foregoing particulars to 
the Assistant Director, Dr. G. P. Contractor, who 
informs us that copies of the detailed scheme may be 
obtained on application to him, c/o Research Labora- 
tories, The Tata Iron and Steel Company, Limited, 





ment are invited to attend. 


Jamshedpur, India. 
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LABOUR NOTES. 


In the closing days of the old regime, the rank and 
file of the National Union of Mineworkers did very 
little to encourage the hope that the nationalised indus- 
try will produce the coal which the country and its 
economic interests require. Notwithstanding the 

ectly clear need of an orthodox start after the 
ristmas holiday, there was, in a number of important 
areas, heavy absenteeism, about 18 per cent. of the 
employees being involved in the least affected districts, 
and 75 per cent. in the worst affected districts. In the 
Yorkshire field, for example, the absentee average was 
officially stated to be 50 per cent. and at some col- 
lieries the attendance was so poor that no coal was 
brought to the surface. In districts where New Year’s 
Day was the recognised holiday and not Christmas 
Day, the absenteeism on the day after it was serious, 
although much less serious than in the earlier week. 
In both periods there was a “loss” of output which 
seems to have placed the Labour Government’s econo- 
mic plans in jeopardy. 





The following statement has been issued by the 
Ministry of Labour and National Service: “‘ As part 
of the reorganisation consequent on nationalisation, 
it has been decided that the normal responsibilities of 
the Ministry of Labour and National Service in regard 
to industrial relations shall, as from the vesting date, 
January 1, 1947, be extended to include the coal 
industry. These functions will, accordingly, be trans- 


ferred from the Ministry of Fuel and Power to the | TU4'y 


Industrial Relations Department of the Ministry of 
Labour and National Service from that date. Any 
questions arising within the industry between the 
National Coal Board and the trade unions will, of 
course, be dealt with by the joint machinery that has 
already been set up. The transfer of functions means 
that the services of the Industrial Relations Depart- 
ment of the Ministry of Labour, including those of 
regional industrial relations officers, will be available 
to the coal industry as to industry generally.” 





A new regulation issued by the Ministry of National 
Insurance puts into operation, as from the first pay 
week after February 10, a special provision in the 
National Insurance Act—which does not become 
operative until 1948—for easing long spells of unem- 
ployment. The measure is one of a number designed 
by the Government to deal with shortage of work in 
the development areas, or arising through industrial 
adjustments and partial disablement. About 60,000 
men and 15,000 women in this country have been 
unemjioyed for six months or more. One effect of 
the new regulation will be to remove the means test 
from a substantial number who now receive Unemploy- 
ment Assistance. On the basis of 50,000 claimants 
the cost to the Unemployment Fund of the extended 
benefit would be just over 4,000,000/. There would be 
a large consequential saving to the Exchequer in 
assistance pay. Benefits will be at the standard rates, 
namely, 24s. a week for a single man, 40s. a week for a 
man and wife, and 45s. a week where there is also a 
child. 





At its annual conference last week at Malvern—the 
first to be held since the publication of the report of the 
Royal Commission on Equal Pay—the National Union 
of Women Teachers unanimously passed a resolution 
calling upon the Government to adopt equal rates for 
men and women at once in the Civil Service and to 
make equal pay a condition of grant-aided employment 
in Government work. 


Lord Listowel, the Postmaster General, has rejected 
a claim by the Union of Post Office Workers to be 
regarded as the only staff association entitled to negoti- 
ate with the Post Office on behalf of the lower manipu- 
lative grades, including postmen, telegraph and tele- 
phone operating staff, and staff employed at public 
counters and in sorting offices. In the statement of 
their claim, the Union emphasised the point that they 
were not asking for a “closed shop,” but, the Post- 
master General points out, realisation of their claim 
would have involved the exclusion, as negotiating 
bodies, of a number of smaller staff associations which 
have, for many years, been recognised equally with the 
Union in t of certain grades, and there was 
vigorous opposition from these bodies. 





The Union, Lord Listowel continues, based their 
claim not only on their great superiority in numbers, 
but also on the argument that if the Post Office has to 
negotiate with several different associations on the same 
topic, complications and delay are bound to arise. He 
admits that, but does not think it would be right to 
withdraw recognition from the smaller bodies merely 
for the sake of removing the difficulty. It would not be 
just, in his opinion, to ignore the views of responsible 





and properly constituted minority bodies having in 
membership a large |; of the organised staff 
in the grades which they seek to represent. The 
position of the Union in relation to each of the smaller 
associations is clarified in the official statement. 





Representatives of the Shipbuilding Group of the 
Confederation of Shipbuilding and Engineering Unions 
and representatives of the Shipbuilding Employers’ 
Federation met at the Ministry of Labour and National 
Service on Friday last for the purpose of considering 
again the application of the unions for a shorter working 
week. The original claim was for a reduction of work- 
ing hours from 47 a week to 40 a week, the shorter 
period to be worked in five days. An impression 
prevailed in some trade-union circles before the meeting 
that something like the terms under which the 44-hour 
week is established in the engineering industry would 
prove acceptable to the shipbuilding unions. In 
engineering, the shorter week is worked in five days, 
except in special circumstances. After discussions 
which lasted for about three hours, “ failure to agree ” 
was once more registered, and the matter was reported 
to the Minister, who decided to set up a committee to 
inquire into the difference. 





The latest Review issued by the International Labour 
Office at Montreal, contains a Pravda account of a 
speech delivered in Moscow by Mr. Stalin, on Feb- 
9 last . In the course of the address, the 
head of the U.S.S.R., it is recorded, gave a number of 
figures showing the results achieved in industry and 
agriculture during the two earlier five-year periods 
and the first two years of the third period. In 1940, 
he said, Soviet output of pig iron was 15 million tons 
(four times as much as in 1913), that of steel 18-3 
million tons (four and a half times as much), of coal 
166 million tons (five and a half times as much), and of 
oil 31 million tons (three and a half times as much). 
Production of grain for the market was 38-3 million 
tons (17 million tons above the 1913 figure), and that 
of cotton 2-7 million tons (three and a half times as 
much as in 1913). It was industrialisation—beginning 
with heavy industry—and the collectivisation of agri- 
culture which had enabled these material results to be 
achieved in 13 years and made it possible to prepare 
the U.S.S.R. for active defence. 





Continuing, Mr. Stalin said that the immense human 
and material losses which the U.S.S.R. had suffered 
(1,700 towns and 70,000 villages devastated or 
destroyed) had brought the country face to face with 
an entirely fresh task. This was embodied in the new 
Five-Year Plan for 1946-1950, which would bring 
output up to, and beyond, the pre-warlevel. Rationing 
would soon be abolished and special attention given 
to increasing the output of the principal consumers’ 
goods, raising the people’s standard of living by a 
gradual reduction in prices, and constructing various 
types of scientific and research institutions. 





Dealing with the more distant aims of the Soviet 
Union, Mr. Stalin said that the Party was contem- 
plating a further powerful extension of the national 
economy that would enable industrial output to be 
raised to—in some cases—three times the pre-war 
figure. The Union must produce, he declared, 50 
million tons of pig iron, 60 million tons of steel, 
500 million tons of coal, and 60 million tons of oil ; 
only on that condition would it be proof against any 
surprise. But to effect that, three five-year plans, if 
not more, would be necessary. 


According to Mr. William Green, President of the 
American Federation of Labour, collective bargaining 
has become the accepted instrument of labour- 
management relations in the United States. Union 
representation for collective bargaining has become, 
he says, the established means of labour-management 
telations for the majority of American wage earners. 
In 1945, about 14,000,000 persons had their wages 
and working conditions covered by union agreements. 
In manufacturing industries, 8,000,000, or 67 per cent., 
of the production wage earners were employed under 
union agreements. In other words, two out of every 
three employees engaged in manufacturing were union 
members, for whom the union was the chosen means 
of dealing with their employers. 





Of the total number of workers covered by union 
agreements, 10,212,000, or 74 per cent., worked under 
agreements providing for some form of union shop or 
for maintenance of membership. These figures indi- 
eate, Mr. Green claims, that the union shop is the most 
effective means of achieving stable labour-management 





RESEARCH AND DEVELOPMENT 
APPLIED TO BOMB DISPOSAL.* 
By H. J. Govan, C.B., D.Sc., F.R.S. 
(Concluded from page 24.) 

Ir fell to the Air Ministry Bomb Disposal H.Q. to 
demonstrate successfully that, after evacuation, a 
liquid of sufficient viscosity to stop the clock and hold 
it stopped could be introduced into fuses of the No. 17 
type. Extensive experiments were at once put in 
hand to find the safe minimum vacuum and the subse- 
quent positive ay oa required to ensure filling al! 
vital parts of the fuse and clock; the necessary vis- 
cosity to keep the clock stopped ; the consequences of 
the resulting corrosion due to the liquid ; effects 
of the liquid on the explosive train, ete. As a result, 
an apparatus, known aé the “Scevens Stopper ”— 
named after Wing Commdr. Stevens—was perfected. 
With an electrical stethoscope in position, the locking 
ring of the fuse is partially unscrewed and the fuse 
pulled slightly outwards to facilitate subsequent entry 
ot the liquid into the fuse pocket. Vaseline is smeared 
liberally round the fuse —-. a collet head, with 
rubber sealing ring, is clamped to the fuse head, 
making a gastight connection witb the fuse and pocket. 
A vacuum pump is then operated until a vacuum gauge 
reading of at least 26 in. of mercury is reached and 
maintained for one minute at least. Then, by turning 
a three-way cock, the pump connection is cut off, 
the fuse and pocket being connected to the container 
unit holding a sugar solution, which flows into the 
fuse and pocket can be heard doing so through the 
stethosco 


pe. 

Pressure is then built up inside the container by 
operating a bicycle pump, thus forcing the solution 
into the clock ; pumping is continued for five minutes 
or until liquid can no longer be heard ertering the 
fuse pocket. The clock should now be completely 
immunised and the bomb can safely be transported or 
streamed out on site. With a bomb fitted with a No. 50 
and a No. 17 fuse, if the clock is ticking, the latter 
may safely be rendered harmless in this way before 
the former is dealt with by the steam or liquid dis- 
charger, although normally the No. 50 is dealt with first. 
By using the Stevens Stopper, clocks in any size or 
thickness of bomb can be put out of action perman- 
ently by so introducing a solution of sugar in water 
into the mechanism; it was ado by all three 
Services for use at home and abroad; it is self-con- 
tained, and, complete with stores and spares, packs 
into a box the size of a small suit-case. 

The methods and equipments which have been 
described enable the Nos. 15, 50 and 17 fuses—together 
with all derivatives of those types—to be speedily 
and effectively dealt with. This leaves only the 
“Zus 40” anti-withdrawal device, which cannot 
operate unless the superimposed fuse is bodily with- 
drawn. It is not really necessary to interfere with the 
Zus, and the usual technique adopted in the case of a 
fully-fused bomb which had to be dealt with on site 
was: (1) immunise al] fuses; (2) empty the bomb of 
its high-explosive filling; (3) cover the bomb casing 
with sand-bags and blow up the fuse pockets, including 
the Zus 40. The job was t done ; but it was useful 
to know if a Zus 40 were present, particularly if it was 
desired to withdraw the fuses for examination or other 
reason. A variety of other methods were tried, but 
the standard method adopted was to take a radiograph 
through the bomb, using equipment specially designed 
for field use. 

Fig. 10, opposite, shows the first satisfactory method 
evolved for removing a Zus 40 from a live and fused 
bomb. A special clock-stopper, having a hollow electro- 
magnet, holds the No. 17 clock stopped. The bomb 
casing is first trepanned on the fuse pocket axis, both at 
the fuse end and on the opposite side ; using an electric 
ram, the whole fuse-pocket—with its contained No. 17 
fuse, Zus 40, gaines, and picric pellets—is then pushed 
bodily out of the bomb. Fig. 10, the trepanned fuse- 
pocket is seen emerging through the hollow magnet. 
One apparatus only was made up and was used only for 
recovering fuses intact for experimental purposes ; it 
was, however, always in reserve for any specially 
important bomb which might be found in conditions 
in which it could neither be moved nor the filling 
removed. When the Stevens Stopper came into 
use, it was found that the Zus 40, as well as the clock, 
became filled with sugar solution. If the No. 17 fuse 
were then extracted, the solution so slowed down the 
speed of the striker of the Zus that the detonator was 
not pierced, although the striker was left pressed hard 
against it. It was then arranged that the extractor, 
after removing the fuse, automatically injected some 
“‘ dental impression powder” into the poe. Some 
of the powder fell into the Zus, mixed with the solution, 
and set so hard that the Zus could not possibly function ; 
it was then extracted bodily. 





* The Thirty-Third Thomas Hawksley Lecture, deli- 
vered before the Institution of Mechanical Engineers, 
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Fie. 10. Fusz-Pockret REMOVAL BY ELECTRICALLY-OPERATED Ram. 


Extraction of fuses from filled bombs is a frequent 
job in bomb disposal; even when the fuse has been 
immunised, remote control should be employed. A 
remote fuse extractor was one of the first pieces of 
bomb-disposal apparatus to be developed. It consisted 
essentially of a pneumatic jack, operated by CO, 
gas released from a sparklet bulb; an extension of the 
piston gripped the fuse head. The total travel of the 
piston was 8 in., occupying 8 minutes ; the first 2 in; 
was idle motion, giving the operator time to get clear. 
It was eventually superseded by the much simpler 
extractor—due to Colonel Merrilees, of the Army Bomb 
Disposal Service—illustrated in Fig. 11. This is a 
simple screwjack, carried by a tubular support screwed 
on the thread provided for the fuse locking ring. The 
lower end of the jackscrew grips the fuse head; the 
upper end carries a 14-in. diameter light flanged drum 
on which 100 yards of blind cord is wound, The cord 
can be led up the shaft to a convertient operating point, 
guided round corners by pulleys or metal eyes. A 
steady pull on the cord, equivalent to a force of 7 lb. 
at the drum, is sufficient to extract a very tight fuse. 
This is a most useful item of equipment; simple, 
effective, and cheap. 

The methods of opening and emptying bombs may 
now be outlined. Sometimes the baseplate of a bomb 
can be unscrewed, enabling the high-explosive fillirg 
to be removed by hand or water or steam; more 
usually, however, owing to distortion or corrosion, 
the baseplate refuses to budge and entry has to be 
effected through a side-wall which may consist of 
fy -in. or }-in. of mild steel, up to 1} in. of 40-60 ton 
alloy steel, or up to 2 in. of 70-ton armour-piercing 
steel. The operation has to be reliably carried out in 
all situations in which a bomb may be found. The 
use of Thermit offered a simple and speedy method 
of entry, and the experimental squad, under Lord 
Suffolk, carried out some interesting tests. Using 
special crucibles and igniters, 2-in. diameter holes 
were easily burnt through all thicknesses of bombs in 
a few minutes. Fig. 12, page 46, shows the set-up along 
with a burnt-out bomb. The filling always caught fire 
when the case was penetrated, but, in the absence of 
fuses, if could, if desired, be put out with a water-hose. 
If the burning were allowed to continue, usually about 
two-thirds of the filling burnt harmlessly before the 
remainder detonated, but with a filled and fused 
bomb, detonation usually occurred as soon as the 
burning approached a fuse pocket, owing to over- 
heating of the gaine detonator. The Thermit method 
was superseded early in 1941 by mechanical methods 
to be described. 

Much attention was also given to the development 
and trial of electro-chemical and acid-cutting methods, 
in which considerable advances were made by work 
carried out at the Cambridge Chemical Laboratory and 
the Government Chemist’s Laboratory. The basic 
difficulty was uneven cutting, allowing hot acid to 
find its way prematurely into the explosive filling. 
In June, 1941, during a trial, a detonation occurred 
which might have been very serious, although, fortu- 
nately, only considerable material damage resulted ; 
it was decided to abandon investigations on these 
lines. The practical solution of the problem of safely 





opening a bomb and removing its explosive filling was 
found in a combination of a machining operation on 
the case, and, using the hole thus made, melting out 
the filling. Under the general title of “ Trepanning 
and Steaming-out Apparatus,” a series of equipments 
of considerable engineering interest were developed and 
produced. 

The original and pioneer machine—design No. 1— 
was developed by the Engineering Department of the 
National Physical Laboratory ; Messrs. Metropolitan- 
Vickers Electrical Company collaborated with the 
N.P.L. in re-design for production and also undertook 
that production. The complete apparatus consists 
essentially of two parts: the machine unit, weighing 
80 lb., clamped to the bomb and connected by 60 yards 
of steam-hose to an oil-fired boiler having an output 
of 300 lb. of steam per hour at 100 lb. per square 
inch maximum pressure. The machine unit, which 
automatically carries out two operations in sequence, 
is shown in Fig. 13, page 46. When steam is turned 
on, it trepans a 1}-in. diameter hole and. simultaneously, 
drills an adjacent j-in. hole through the bomb casing. 
Both tools are then automatically withdrawn and 
swung aside. A nozzle and steam pipe are then 
mechanically fed through the tre hole into the 
explosive, which is emulsified and led out of the bomb 
to a point a few feet away, where it is discharged on 
to the ground ; as the level of the explosive falls within 
the bomb, the nozzle automatically follows up. The 
trepanning tool and drill are driven, through reduction 
gearing, by a rotary steam engine, using steam at 
30 Ib. per square inch; steam played on the cutting 
tools acts as lubricant and prevents overheating. 

During the steaming-out operation, the pressure is 
raised to 70 lb. per square inch. A 15-ft. length of 
4-in. hose delivers live steam to the nozzle ; the steam 
a to the explosive filling through curved radial 

oles of a loose cone, which is thereby forced to rotate 
at high The emulsified explosive passes back 
into the nozzle through holes in the fixed part of the 
nozzle and is led away to discharge through a 5-ft. 
length (for use in bomb shafts) or a 10-ft. length (for 
surface jobs) of the larger and open-ended concentric 
hose attached to the nozzle. A portable Merryweather 
boiler was used along with a tank containing soap- 
solution, which, during the steaming-out process, is 
injected into the live steam to assist emulsification. 
Once the machine unit is clamped to the bomb, all 
control is at the boiler. Opening the stop valve starts 
the machining operation ; this completed, the pressure 
is raised and soap solution injected into the steam line. 
The complete equipment is issued mounted on a 3-ton 
lorry. The apparatus can only deal with thin-cased 
bombs (#4 in. to 4 in.) for which it was designed. 
Under the best conditions, the combined trepanning 
and drilling operations take about 8 minutes ; steaming- 
out times are 1, 2 and 4 hours for 50-kg., 250-kg. and 
500-kg. bombs, respectively. One hundred and fifty 
complete equipments were made and issued and were 
extensively used. The apparatus was first used opera- 
tionally in early September, 1940, on a 250-kg. bomb 
which fell in Regent-street. 

It was necessary, however, to open and empty any 
type and thickness of bomb or mine, and this involved a 





Fic. 11. Corp-OrERATED Fuse EXTRACTOR. 


radical departure in design, if not in essential principle. 
To secure sufficient robustness for field use, also to cut 
down vibration to the minimum, it was decided that 
the trepanning and nozzle-feeding units must be made 
separately, accepting the necessity of an intermediate 
approach of personnel to the bomb. The apparatus 
was to be capable of cutting a 3-in. diameter hole 
through 2 in. of 70-ton steel; also, in order to deal 
with certain mines, it was to be constructed of non- 
magnetic materials, The serious engineering diffi- 
culties were eventually overcome by the N.P.L. and 
the Metropolitan-Vickers Electrical Company working 
in collaboration, and the equipment known as “ Stelna ” 
finally emerged, The prototype was built in December, 
1940, and successfully passed acceptance tests on filled 
bombs and mines in February, 1941 ; twelve machines 
were constructed. Fig. 14, page 46, shows the trepan- 
ning head, weighing 80 lb., comprising reduction gear- 
box, automatic cutter feed, cutter drive and pre-set trip 
device for depth of cut. Steel cutters were used on 
bombs; carbide-tipped phosphor-bronze cutters on 
mines. e non-magnetic requirement was met by 
using austenitic alloy steels and non-ferrous metals. 
Two minutes were sufficient to change over from trepan- 
ning to steaming-out. Fig. 15, page 46, shows the steam- 
‘ing-out unit, weighing 50 lb., giving an extraction rate 
of 8 Ib. of T.N.T. per minute. The equipment is com- 
pact and portable, with the equivalent performance of a 
medium-heavy workshop machine tool. 

The third of this interesting group of machines was 
originally produced with the different object of tre- 
panning round the whole fuse pocket at both ends 
and pushing it out bodily, complete with fuses, booby 
traps and picric-acid pellets. Preliminary investiga- 
tions showed that this technique was practicable, and 
a development contract was placed with Messrs. Pass 
and Company for a trepanner to be driven from 
batteries used with clock-stoppers. Fig. 16, page 47, 
shows the resulting machine. A }-h.p., 52-volt motor, 
running at 2,600 r.p.m., drives, through reduction gear, 
a cutter at 26 r.p.m., with an automatic feed of 0-001 in. 
per revolution. The machine weighs 110 Ib. ; the base 
casting 35 lb. Fig. 17, page 47, shows a cutter, of which 
there were two types, each 4 in. in diameter, one shal- 
low for cases up to } in. in thickness and a deeper pat- 
tern for cases up to 2} in. thick. These cutters them- 
selves represented the result of much development, one 
difficulty being the clearance of the swarf. The six 
cutting edges are grouped in three opposite pairs, with 
slightly overlapping cuts; 12-per cent. tungsten 
steel proved to be the best material for cutting through 
70-ton steel. An interchangeable steam drive is 
provided for use where batteries arenot available. For 
this purpose, a commercial air-motor was successfully 
adapted ; supplied with steam at 100 lb. per square 
inch, it develops 1} h.p., giving a cutting speed of 55 
r.p.m. An 1,800-kg. bomb can be trepanned in about 
10 minutes. When the Pass machine is used for tre- 
panning and steaming-out, the latter operation is carried 
out using a hand-operated remote-controlled steam-hose 
feeder for use either through the trepanned hole or 
through the base-plate opening. The complete appa- 
ratus, with interchangeable drives, boiler, etc., forms 
the “ Trepanning and Steaming-out Apparatus, Design 
No. 3,” completing this interesting series of equipments. 
It is remarkably free from vibration and has never given 
any trouble in cutting through a 2-in. casing of high- 
tensile steel. 

The comparative quiescence of 1942 in regard to 
major new problems of bomb disposal was not expected 
to continue. No equipment issued to forces in the field 
can long remain unknown to the enemy; certain bomb- 





disposal apparatus and documents were captured by the 
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Fie. 15. Steam-Hose Freepinec ATTACHMENT. 


enemy during the North African campaign. In January, 
1943, in a reprisal raid following resumption of our 
raids on Berlin, the enemy dropped a new and deadly 
“ anti-handling ” fuse—the “ Y” fuse. Its markings 
were faked to resemble a simple impact fuse and it was 
treated accordingly. But it could not be extracted 
in the normal way and, when it was forced out by 
hand, the officer concerned realised it was a new type 
and forwarded it for expert examination. The electri- 
cal part of the fuse was identical with the electrical 
part of a No. 17A long-delay fuse, but here the resemb- 
lance ceased. The softening of the plug—of wax, in this 
case—closed a switch in a circuit containing two 1}-volt 
batteries, an electric igniter, and three me 
switches, mutually perpendicular and electrically in 
parallel, together with a fourth trembler switch, similar 
to that of the No. 50 fuse. Thus, either vibration or 
slight movement would close one or more switches and 
detonate the bomb. The first fuse found had failed to 
function because one of the batteries was not making 
proper contact in the circuit. Before moving any 
of the other unexploded bombs dropped in this raid, 
all were radiographed and 16 “ Y” fuses were dis- 
covered, many in important positions; they were left 
untouched for the time being while intensive work was 
carried out with the recovered one, but within one week, 
a satisfactory method was evolved and all the bombs 
were safely disposed of during the following ten days. 
It was found that, at a temperature below — 30 deg. 
C. (— 22 deg. F.), the internal resistance of the batteries 
was increased to such an extent that their output 
became insufficient to fire the igniter. Hence, the 
obvious solution to the problem was to freeze the fuse. 
At first this was done by simply pouring liquid oxygen, 
by hand, from thermos flasks, on the head of the fuse 
for two hours. An apparatus was then developed and 
issued which automatically maintained the correct flow 
for the necessary time for the type of bomb under 
treatment, these quantities being determined by exten- 
sive experiments. The times for which the fuse 
remained inert were also ascertained and tools made 
for removing the special fuse-locking ring and gripping 




















Fig. 14. Trepanntnc Heap on 1,400-Ka. Boms. 


the head of the fuse. An alternative method of Sueting 
was to apply a mixture of carbon-dioxide snow an 

methylated spirits to the bomb casing round the fuse 
head and thus freeze a much larger area. With this 
simple apparatus, the whole bomb could be carried 
away, with freezing-pot and fuse in place, when the 
latter had jammed and could not be removed. This 
method is very convenient; gas cylinders can be 
stored indefinitely and the technique used in any 
location, at home or overseas, where liquid oxygen 
was not available. Lastly, to put the fuse permanently 
out of action, the hand-trepanner shown in Fig. 18, oppo- 
site, was developed. The fuse is frozen by liquid 
oxygen, the trepanner applied and made to cut right 
through the fuse, completely destroying the batteries. 
During the cutting operation, the fuse is kept frozen by 
liquid nitrogen, as oxygen was found to be incompatible 
with explosives. A simple production plant was de- 
signed and installed at various centres throughout the 





country. As far as is known, only one “ Y ” fuse oper- 
ated—and that during excavation—so that the enemy’s 
efforts and ingenuity in this new direction were wasted. 

When bomb dumps in Sicily were searched immedi- 
ately after capture, another entirely new type of fuse, 
the No. 57, was discovered. Samples were flown to 
England by special aeroplane; the nature and con- 
struction of the fuse was ascertained, and successful 
investigations put in hand to find a suitable disposal 
technique. None of these fuses was ever found in an 
unexploded bomb dropped in operations, but the 
disposal method and equipment developed proved 
of great usefulness and wide application for otber 
fuses. The No. 57 is a chemical long-delay action, fuse, 
with a built-in mechanical anti-withdrawal device 
which fires if any attempt is made to loosen the fuse- 
locking ring. The chemical long-delay action was 
obtained by the softening action of acetone on a cellu- 
loid plug, finally releasing a spring-loaded striker on 
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Fie. 18. Hanp TREPANNING APPARATUS. 


toacap; but the ultimate operation of both the delay 
ation and the booby-trap depended on mechanical 
working parts, so the problem was to immobilise them. 
A technique was quickly developed of completely filling 
the fuse with a quick-setting synthetic resin. Entry 
to the fuse was obtained either by removing a screw or 
by piercing the head with a sharp-pointed tool. To 
ensure complete filling of the fuse before the resin set, 
a high vacuum was created in the interior of the fuse 
and the solution forced in. Full pressure is main- 
tained for about 10 minutes ; in a further 10 minutes, 
wlidification is completed. The actual apparatus is 
based in essentials on the Stevens Stopper, which 
has been previously described. The cavities which 
house the mechanical movements of both the “ delay ” 
and the “ anti-withdrawal” portions of the fuse are 
completely filled by solid resin which surrounds and 
jambs the movements. 

The research, development, and production organisa- 
tion served the Forces at home and overseas. Italian 
impact fuses were simple mechanical types, presenting 
no serious problems. Their time fuses were clockwork, 
but were so rarely used that it was not worth while 
to develop any special technique. German fuses 
used in the Middle East were rendered safe by using the 
techniques already described. Bomb disposal was a 
very important matter in the Pacific ; landing-parties, 
in particular, had to deal with a great quantity of mate- 
tial, including Japanese bombs and shells damaged 
i their dumps. The Japanese used three types of 
chemical long-delay fuses and various booby-traps ; 
all were ultimately mechanical in operation and were 
dealt with using the “ vacuum and resin-injection ” 
method devised for the German No. 57 fuse. A special 














Fie. 19. CHuck or FusE EXTRACTOR. 


light-weight fuse extractor, developed to remove 
Japanese impact fuses—fitted either in the nose or tail 
of the bomb—s illustrated in Fig. 19. In effect, it is 
a remote-controlled rotary hammer; it will remove 
fuses which have been rusted in, or even staked in. 
The fuse is gripped by a chuck, mounted on a drum 
on which rotates a reel carrying 50 yards of light steel 
cable. Applying a steady pull to the cable, the reel 
rotates about 300 deg.—thereby winding up a helical 
spring—before lugs on the reel and drum engage. 
At this point, if the fuse is not tight, it will commence 
to be unscrewed. If it does not move, the pull on the 
cable is relaxed, allowing the spring partly to return 
the reel. Sharp pulls on the cable then apply hammer- 
blows to the drum, chuck, and fuse ; these are repeated 
until the fuse is freed. 

When the first “ V1 ” was launched against London, 
no definite information was available here of its warhead 
and fusing system. Examination of fragments from 
exploded bombs led to some tentative conclusions, 
but on the fifth day, a bomb crashed into a wood and 
tore itself to pieces before exploding; two damaged 
fuse kets were recovered, radiographed, dissected 
and the fuses examined. One was an electrical impact 
fuse, fitted in the nose of the warhead and battery- 
charged; the other was a mechanical impact fuse, 
armed by clockwork, fitted into the side of the warhead. 
Some evidence was also obtained of the existence of a 
third fuse, also fitted in the side of the warhead. Ten 
days after the commencement of the bombardment, 
the first complete unexploded warhead was found ; 
this was investigated to ascertain the fusing system. 
Radiography confirmed the nose fuse as an electric 
impact type and one of the side fuses as a mechanical 
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17. CuTTER OF TREPANNING MACHINE. 


impact type without anti-withdrawal devices. The 
fuses were extracted and their construction ascertained. 
A third fuse was also fitted in a side pocket; radio- 
graphy through the bomb showed it to be a clockwork 
fuse, similar to a No. 17, but the photograph did not 
establish the method of arming or whether a built-in 
anti-withdrawal device was present. 

It was decided to expose the fuse pocket for a suffi- 
cient depth to take a radiograph without interference 
by the bomb casing and the task took two whole days 
of continuous delicate work, throughout which a 
“stethoscope watch” was kept on the fuse clock. 
As the slightest vibration could not be permitted, the 
bomb casing was removed in small pieces by acid 
attack and the high-explosive filling dissolved away 
by warm acetone. The radiograph obtained estab- 
lished that the fuse was of the No. 17B clockwork delay 
type, which could be set for a period of from 2 minutes 
to 2 hours, was armed mechanically by the withdrawal 
of a pin and had no anti-withdrawal device ; the fuse 
was extracted and its construction determined. This 
particular fuse had been set for 32 minutes—should the 
two impact fuses fail to function—and had been armed 
correctly by the withdrawal of the pin before launching 
but, for some reason, the clock had not started during 
the launching. Yet, after extraction, the clock started 
when rocked gently in the hand. 

The fusing system being thus ascertained, disposal 
methods and instructions were speedily issued : clock- 
stopper for the clock; jamming with resin for the 
mechanical impact fuse; discharging for the electric 
fuse by merely cutting and earthing the leads. A 
number of unexploded flying bombs were successfully 
dealt with in the next few months. The above brief 
description of the “V1” investigation will indicate 
the manner in which the experimentalists worked 
with skill, coolness, and courage, under difficult condi- 
tions, when attacking a new and unknown problem in 
the field. Every step was carefully planned, using past 
knowledge and experience, possibilities foreseen and 
weighed, all personal feelings subordinated to the task 
of solving the riddle while keeping to the «minimum 
the chance of a detonation which would defer the 
acquisition of the vital information. There are 
certainly more pleasant, if not more exciting, pastimes 
than working continuously for more “than two days 
in the closest proximity to a ton of high explosive 
containing three armed fuses. Incidentally, these 
investigators suffered severely from dinitrobenzene 
poisoning while dissolving away the high-explosive 
bomb filling. For this successful investigation, 
following other brilliant work, Mr. R. Hurst, Dr, J. 
Dawson, and Major J. P. Hudson each received the 
immediate award of the George Medal. 

The “V2” attack brought a similar task to the 
research group, for nothing was definitely known 
of the warhead and fusing system. A tentative picture 
was built up first from fragments of exploded V2’s and, 
finally, the first unexploded warhead was recovered 
in Essex. The rocket was found to be fitted with a 
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aati impact fuse, . Seiten condensers charged during 
flight from a battery in the control compartment, 
through relays so arranged that, if the propulsion unit 
ceased to propel the rocket before 40 seconds elapsed, 
the fuse was not charged. There were three switches 
in the circuit: a nose switch, mounted on the tip of 
the missile, and closed by confact ; also, two inertia 
switches, one at the nose and one ‘at the base of the 
warhead. Disposal was a simple matter. Usually, 
the switches became detached from the condenser 
unjts on impact; if this had not occurred, it was 
merely necessary to locate and cut the leads between 
the switches and the condenser unit. Unexploded 
warheads were successfully dealt with in this way. 

The above account deals with some of the problems 
associated with the principal types of high-explosive 
bombs and the more important types of bomb fuses ; 
it is selective in that it was quite impossible, for space 
considerations, to attempt to deal with the full range 
of problems arising from bomb disposal (which covers 
all unexploded projectiles and missiles dropped from 
enemy aircraft), or to cover the full range of equip- 
ment and stores that were developed. It is hoped, 
however, that a useful indication has been given of 
the organisation and methods by which scientists 
and engineers in laboratories, in workshops, and in 
the field were privileged to use their skill, know- 
ledge and resources in devising methods, apparatus 
and equipment to assist and equip the Service Bomb 
Disposal Units in their work, which saved so many 
lives and so much valuable property and reduced 
dislocation to vital production. 





NOTES ON NEW BOOKS. 


Railway Signalling and Communications. By A. E. 
TatTTERSALL, T. S. LASCELLES, and others. Second 
edition. The St. Margaret’s Technical Press, Limited, 
33, Tothill-street, London, S.W.1. [Price 8s. net.] 

Some five and a half years have elapsed since the first 

edition of this book appeared, and during that time the 

work has come to be regarded by many as the most 
modern and informative of the few dealing with the 

practical side of railway signalling. The late war did 

not force development in the railway-signalling art, 

as in some others; rather the railway-signal engineer 
was taxed to his utmost to keep the existing systems ir 

a fit state to carry the war burden under most trying 

conditions. For this reason, perhaps, the new edition 

differs in no noticeable way from the first. The book is 
based upon a series of lectures given to the members of 
the staff of the Signal and Telegraph Department of 
one of the London and North-Eastern Railway Com- 
pany’s areas, as part of that Company’s training 
scheme. L.N.E.R. practice is described almost exclu- 
sively, but so much of it is also basic railway signalling, 
and so similar are the problems upon other railways 
that the book loses little of its value for this 
reason. Almost every matter of interest to the 
signal and telegraph engineer in his work is re- 
ferred to and much else is dealt with in a way which 
leaves the reader in no doubt that the information is 
based upon good practical experience. Even the prin- 

ciples of electricity and magnetism are explained in a 

form particularly suited to those making their acquaint- 

ance with the more recent applications of electricity to 
railway signalling. The book is liberally illustrated by 
line drawings and reproductions of photographs. 


Plastics in the World of To-morrow. 


By Caprain BuRR 
W. Leyson. Paul Elek Publishers, Limited, 37 and 
38, Hatton-Garden, London, E.C.1. [Price 10s. 6d.] 

Tus book is not addressed to engineers, or to techni- 

cians of any sort, but is intended for that section of the 

public which has a sufficiently inquiring mind to wish 
to know something of the materials, methods of produc- 
tion, present uses and future possibilities of the plastic 
substances now to be encountered on every hand. An 
additional intention is to show what opportunities 
are offered by the expanding plastics industry to young 
people in search of careers. As regards this aspect, 
the author is concerned rather-with the utilisation of 
plastics than with the chemistry of the subject, and, 
in consequence, his book comprises mainly a survey 
of the purposes to which plastics are being applied, 
varied with simple descriptions of manufacturing 
processes, and prefaced by a brief account of the 
characteristics and industrial uses of the principal 
plastic materials. Far from treating the subject criti- 
cally, the author has perhaps erred on occasion in 
attributing to plastics certain future engineering appli- 
cations which there is little likelihood of their ever 
being able to fulfil as successfully as metals. On the 
other hand, such promising recent developments as the 
use of plastic substances for industrial water treatment 
or making sea water potable, receive less attention 
than they deserve. As a whole, however, Captain 

Leyson’s book is well suited to the needs of those seeking 

superficial rather than precise and comprehensive 

information, ’ 





‘* ENGINEERING "? ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is menti » the 

Specification is not illustrated. 

Where Seegeitens are communicated from abroad, "the 

Names, etc., of the Communicators are given in italics. 


Copies of Specifications mg a be obtained at the Patent 

Office S Southam: Buildings, 
Chancery-lane, London, We. 2, price 1s. each. 
The date of the Aan ge okt the acceptance of a 
Complete Specification is after the abstract in 
each case, unless the Patent. i been sealed, when the 
word ‘* Sealed *’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the ince of a Complete 
Specification, give at the Patent Office 

opposition to the grant of a Patent on any of the 

grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


580,896. Electric-Meter Bearing. Sangamo Weston, 
Limited, of Enfield, and F. R. Butherus, of Enfield. 
(2 Figs.) August 4, 1944.—The invention is a bearing for 
supporting the moving system of a watt-hour meter 
having a vertical rotating spindle in geared connection 
with revolution-counting mechanism. The spindle 11 
carries a driving disc and a worm which drives the 
revolution-counting mechanism. At its upper end the 
spindle 11 has a hub to which is secured a suspension 
dise 15 of soft iron. The disc is concentric with the 
axis of the spindle and is in a plane normal to it. Imme- 
diately above but separated from the disc 15 and carried 
by a fixed part of the meter structure, is a permanent 
magnet 16 of annular shape. The magnet is formed 
with opposite poles around its inner and outer circum- 
ferences. It is secured to the lower end of a threaded 
sleeve which is screwed into a tapped, bush secured to 
the meter frame. The magnet, which is in a plane 
parallel to that of the disc 15, may be adjusted in its 
separation from the disc by screwing the sleeve in or 
out of the bush, the required adjustment being held by 
means of a lock-nut 20. The sleeve has an axial bore 
in which is a tube 21 secured at its upper end to a plug 22 


by a threaded extension of the latter. The plug 22 is 
screwed into the upper end of the bush so that the tube 
projects slightly below the lower end of the bore in the 
sleeve and into the interior of the hub on the spindle 11. 
The lower end of the tube 21 is reduced in diameter and 
bas an inwardly projecting flange which forms a seating 
for a cup-jewel 24, a central opening exposing the bearing 
surface of the latter. The jewel is free to slide axially 
vpwards in the bore of tube against the action of a light 
spring housed between the extension of the plug 22 and a 
jewel plunger. The upper end of the spindle 11 is also 
provided with a cup-jewel held in place within a recess 
inthe spindle 11. A special alloy bearing ball 31 between 
the opposed jewel surfaces completes the bearing. 
The bearing at the lower end of the spindle 11 consists 
of a pivot pin 32 extending downwards into the aperture 
of the ring-type jewel 33. This jewel is secured to a 
mount 34. The position of the mount and the jewel is 
adjustable by a screw. The effect of the permanent 
magnet on the soft-iron disc is to exert a lifting force 
upon the main spindle and to take up the weight. Ina 
watt-hour meter the moving system weighs between 16 
and 30 grammes and this weight is not only counter- 
balanced by the magnetic attraction but an upward 
pressure of 2 to 6 grammes is produced. The reduction 
in bearing pressure thus achieved permits the bearing 
surfaces to be designed for operation at this reduced pres- 
sure. This renders necessary the protection of the jewel 
surfaces against excessive pressures to which they are 
subjected during transit. In the construction, the cup- 
jewel is free to move upwards under the influence of 
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shock, so that the pressure between the bearing elements 
does not become excessive. Owing to the low bearing 
pressures involved, the springs can be made so light tat 
danger of damage due to shock is small. (Acce) ted 
September 24, 1946.) 


MISCELLANEOUS. 

580,664. Travelling Swing-Tray Oven. Melvin and 
Gillespie, Limited, of Glasgow, and W. A. Hall, of Gates- 
head-on-Tyne. (3 Figs.) July 28, 1944.—In the opera- 
tion of travelling swing-tray ovens, the oven is often 
subject to stoppages due to the misplacement of the 
pans on the swing trays, when a pan may fall off its triy, 
or a projecting corner of a pan may catch on some 
internal part of the oven and causeajam. The invention 
places the pans properly on the trays without stopping 
the oven, and only in the event of a pan not sliding on its 


of tray, stops the running of the oven. Conveyor chains 


carry the swing trays 3 through the oven. The swig 
trays 3 carry the pans 4. Pans may have been misplaced 
on the trays and project over the edges, in which position 
they are liable to foul some internal part of the oven 
and cause a jam. Chain-driving wheels are mounted 
on the main driving shaft 6 passing through both sides 
of the framework and running in bearings. On this shaft 
on the outside of the framework is keyed a wheel fitted 
with roller-engaging pins 8 which engage a lever 9 on 
an auxiliary shaft 10 passing through the oven and 
projecting beyond the framework of the oven on both 
sides. Keyed on the shaft outside the oven is a forked 








(330,664) 

lever. Keyed to the shaft 10 inside the oven chamber, 
and between the sides of the oven framework and the 
driving chains, are two levers 12 carrying a cross bar which 
can engage the line of pans on each tray. Levers 12! 
similar to the levers 12 and carrying a cross bar and 
mounted on a shaft are operated from the shaft 10 by 
means of intermeshing quadrants which synchronise the 
movements of the levers. The pitch of the trays on the 
conveyor chains is one-fifth of one revolution of the 
driving shaft 6 and there are five operating pins 8 on 
the wheel. During rotation of the driving shaft 6 the 
locating cross bars engage the projecting pans and 
push the pans into the centre of the tray from both 
sides. At the point where the lever 9 leaves a pin 8, 
a spring draws back the lever and thereby retracts the 
cross bars to be ready for the rise of the next lower tray. 
The lever 9 is connected to the forked lever by a com- 
pression spring. This spring gives the requisite push to 
the forked lever sufficient to slide projecting pans back 
over the tray edge into a central position on the tray 
when the lever is struck by a pin 8. If the forked lever 
is arrested by the non-sliding of the pan on the tray, 
then the lever will compress the spring and contact an 
electric switch which will break the electric circuit 
driving the motor and stop the travel of the trays in the 
oven until the misplaced pan is replaced. (Accepted 
September 16, 1946.) 





ALMANACS, CALENDARS, EtTc.—We have received 
monthly tear-off wall calendars from Messrs. Harland and 
Wolff, Limited, Queen’s Island, Belfast ; Messrs. British 
Timken, Limited, Cheston-road, Aston, Birmingham, 7 ; 
and Messrs. Associated Equipment Company, Limited, 
Southall, Middlesex. A large wall calendar with four 
months on each page has reached us from the Bristol 
Aeroplane Company, Limited, Bristol; Messrs. Brook- 
hirst Switchgear, Limited, Northgate Works, Chester, 
have sent us an attractive desk calendar with two months 
on each page ; a useful desk diary with a week on each 
page has been received from the United Steel Com- 
panies, Limited, 17, Westbourne-road, Sheffield, 10 ; and 
Messrs. North British Locomotive Company, Limited, 
110, Flemington-street, Springburn, Glasgow, have sent 
us two large wall calendars. 
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THE IRRAWADDY RIVER 
BRIDGE ON THE LEDO- 
BURMA ROAD. 


In the description of the construction of the Ledo- 
Burma Road, which appeared in ENGINEERING, 
vol. 160, page 221 (1945), it was stated that the road 
crosses ten major rivers and 155 secondary streams. 
The more important of the rivers are the Irrawaddy, 
the Nam Tabet, and the Salween. Descriptions of 
the crossings at the two latter were included in our 
previous article, and it was stated that the Irrawaddy 
was first crossed by a temporary pontoon bridge 
but that a more permanent structure had been 
installed later. This is also a pontoon bridge, 
but is a structure specially designed for the difficult 
situation it occupies and possessing many features 
of unusual type. The Irrawaddy crossing is some 
20 miles south of Myitkyina, which lies at roughly 
about the middle of the road connecting Ledo 
with Wanting, on the old Burma Road, as shown 
in the map reproduced in Fig. 2 of our earlier 





article. At the point of crossing, the Irrawaddy is 


original light displacement was 16 in., but this was 
increased by fitting them with steel decks. The 
operation is shown in progress in Fig. 3, in which 
one of the completed barges can be seen in the 
river and another in course of conversion on the 
right ; flanged deckplates are lying on the quay. 
One of the barges is shown, being pushed into the 
river by bulldozers, in Fig. 15, on page 60. The 
capacity of the barges is 85 tons per foot of draught 
above their light displacement. When in posi- 
tion to carry the bridge they are lashed together 
by 1}-in. diameter steel cables connecting the 
corners diagonally and also directly (parallel to the 
bridge centre line). Turnbuckles are provided in all 
the cables. To carry the trusses forming the 
floating bridge, four wide-flanged steel joists, 
12-in. deep, were welded transversely to the deck 
of each barge, that is longitudinally with reference 
to the bridge ; they were spaced to lie over joints 
in the barge decks. These joists were surmounted, 
at each end of the barge, by 12-in. deep bearer 
beams lying transversely to the bridge. These 
carry the truss bearers. The arrangement is shown 





in Figs. 4 and 5, on page 50. 


made by pin joints at each end; the arrangement 
can be seen on the left-hand side of Fig. 5. At the 
landward end, the sections are carried on rollers, as 
shown in Fig. 6, on page 50, which is a detail of 
the connection at the west abutment and shows the 
position of the end of the bridge at a low-water 
stage in the river. This arrangement provides 
for horizontal movement of the end supports, but 
in view of the great difference in levels which has 
to be dealt with, control of vertical movement of the 
transition sections has also been provided. This is 
arranged for at the hinge point of the two girders 
of which the transition sections are made up. Two 
steel towers, 42 ft. 1} in. high, are provided on each 
side of the hinge point. Drawings of one of the 
towers are reproduced in Figs. 7 and 8, on page 50, 
and a view of the west-bank towers during construc- 
tion is given in Fig. 9, on page 51. The vertical 
members of the towers, consisting of 14-in. joists, 
have a series of 3}-in. diameter holes in the webs, 
which are reinforced in the neighbourhood of the 
holes by welded-on square plates. Pins 

through these holes support brackets which carry a 
cross-beam built up of channels and plate. This 
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1,600 ft. wide, has an average depth of about 65 ft. 
at low water, and the fluctuation in level at different 
seasons is 40 ft. The maximum velocity at flood 
stages is estimated at 8 ft. per second and very 
large quantities of drift material come down with 
the stream. 

A general view of the floating bridge which has 
been constructed is given in Fig. 1, on this page. 
It is 1,626 ft. 10 in. long and is carried on seven 
steel barges spaced at 137-ft. 6-in. centres. The 
floating section is 853 ft. 8 in. long and at each end 
there is a two-span, 227-ft. transition section, with 
arrangements for altering the inclination in accord- 
ance with the river depth.. Finally, at the east end, 
there are three fixed spans with a total length of 
316 ft. 8 in. A general drawing of the bridge is 
reproduced in Fig. 2, above, the east end being at the 
right. High-water level is at elevation 440 and 
the level of the roadway of the fixed spans is at 
elevation 448-5. The road on the west bank is 
at the same level. The estimated low-water level 
is at elevation 400. At maximum high water, the 
level of the roadway of the floating bridge is at 
elevation 454-4 and at low water at elevation 414-4. 
One of the spans of the floating bridge is removable 
to permit the passage of shipping. 

‘The steel barges on which the floating section is 
carried had been supplied originally for moving 
supplies on the Brahmaputra River. They are of 
rectangular form, 104 ft. long by 29 ft. wide. Their 
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The bridge is built. up of lattice-work box girders 
of a type developed by the United States Army 
for use in the field and extensively employed in the 
Burma campaign. They are 6 ft. deep by 2 ft. 
wide and are supplied in sections 12 ft. 6 in. long. 
These are joined together to make a continuous 
truss by eight 1}-in. diameter bolts. Four such 
trusses, spaced 6 ft. 6 in. apart, make up the bridge, 
as shown in Figs. 4 and 5. A view of the trusses is 
reproduced in Fig. 12, on page 60, in which some 
of the 1}-in. diameter bolts connecting the sections 
can be seen. They nest against lugs welded to the 
longitudinal members. The sections were bolted up 
to form continuous trusses 853 ft. 8 in. long. They 
were assembled on shore and launched forward as 
new sections were added. This method of assembly 
as a continuous structure simplified operations and 
it was considered* that, as the barges had such 
a large displacement their yield under traffic loads 
would be so small that the continuous girders would 
not be overstressed. The arrangement provided 
maximum rigidity to stand up against the river 
current and wind loads. The bridge deck is made 
from timber planks, 6 in. thick and 10 in. wide, 
laid with a } in. clearance between adjacent planks. 
A6 in. by 6 in. timber curb, carrying a hand-rail, is 
provided on each side. The roadway is 22 ft. wide. 

The 227-ft. two-span transition sections of the 
bridge are built up of the same 12 ft. 6 in. long 








girder units. Connection to the floating bridge is 
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is shown at a in Figs. 7 and 8, between the two 
vertical members of a tower. The cross beams 
of the two towers carry an adjustable beam 6 on 
which the ends of the bridge sections are supported 
by a 12-in. roller at each end, which permits the 
horizontal movement due to the rise and fall of 
the floating bridge to take place. Adjustment for 
different stages of river height is made by moving 
the supporting brackets to different positions on the 
towers, the holes in the vertical members providing 
a total range of 22 ft. To permit the adjustment 
to be made, a 30-ton chain block is suspended at the 
top of the tower. This is used to take the weight 
of the bridge spans, while the position of the 
adjustable beam is being changed. 

It will be seen from Figs. 5, 6 and 7 that special 
end sections had to be provided for the lattice 
box girders, from which the bridge is built, at 
the points where the floating truss makes con- 
nection with the transition sections, where the 
latter meet the roadway on the west bank and the 
fixed spans on the east bank, and also at the 
towers. These special end sections were secured 
to the standard girders by 1}-in. diameter bolts 
in the same way as the standard lengths were 
joined together. Their general form will be clear 
from the illustrations, so they do not require 
detailed comment. Little also need be said about 
the fixed spans on the east bank. They are carried 





on timber piers built up of 12 in. by 12 in. vertical 
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members connected by 12 in. by 3 in. horizontals 
and cross bracing. The caps carrying the bridge 
are of 12in. by 12in. timber. The vertical members 
of the piers are bolted to a reinforced-concrete 
foundation which is supported on timber piles 
driven to a depth of 20 ft. The two most easterly 
piers, Nos. 4-and 5, of Fig. 2, are rectangular struc- 
tures, but No. 3, which has to meet the thrust 
caused by the’rising and falling of the transition 
section of the bridge, is of splayed form. This pier, 
which is shown in Fig. 13, on page 60, is provided 
with seatings, made from channel iron, 2 in. wide, 
on which the supporting rollers of the transition 
section run. The arrangement is generally similar 
to that of the west abutment. 

The method of anchoring the floating portion of 
the bridge is of interest and should be described 
before detailed reference is made to the arrangement 
of the movable section which is provided to allow 
shipping to pass, as the necessity for this provision 
had an influence on the anchoring arrangements 
adopted. It was mainly owing to the large amount 
of drift material coming down the river, however, 
that it was considered inadvisable to secure the 
barges by means of lines connected to sunk anchors ; 
danger of damage to, or displacement of, the lines 
would have been considerable. The method 
adopted is illustrated in Fig. 11, opposite. A system 
of overhead lines connects the barges to the tops of 
towers situated on the river banks. These are high 
enough to ensure that the cables are always clear 
of the water. The towers, which vary in height 
according to their situation, are built of timber, the 
main members being 8 in. by 8 in., and the bracing 
4 in. by 6 in. and 3 in. by 6 in. One of them is 
shown under construction in Fig. 10, opposite. 
They are carried on timber pile foundations. At 
the top of each tower, 14-in. diameter sheaves are 
provided, over which the mooring cables pass, their 
far ends being connected to land anchors consisting 
of buried concrete blocks, 10 ft. by 6 ft. by 4 ft. 

The arrangement of the mooring cables, which 
are 1} in. in diameter, shown in Fig. 11, is some- 
what simplified to suit the small scale. The 
cables are not connected directly to the centres 
of the barges as shown, but, at points some 20 ft. 
or so from the barges, connect to sheave housings. 
Over these sheaves, independent §-in. diameter 
cables pass. These connect at one end to fixed 
points on the barges and at the other are led to 
hand winches fixed on the barge decks. The 
deck plating of the barges is reinforced for the winch 
seatings and the winch positions vary from barge 
to barge to suit the run of the cables. The purpose 
of the winches is to enable the proper tension to be 
maintained in the main mooring lines as the bridge 
rises and falls with the level of the river. The total 
vertical movement of 40 ft. has considerable 
influence on the effective line length. The main 
lines vary in length from 545 ft. to 1,045 ft. As will 
be seen from Fig. 11, two lines are connected to each 
mooring tower, except towers W 3 and 4. These 
latter are surmounted by single sheaves, but all the 
others have double sheaves. 

To permit the passage of river traffic, a span near 
the centre of the bridge is temporarily removed. 
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action of the stream, and frequently of the wind, 
on the flexible structure, will introduce considerable 
tension of indeterminate value along the axis of 
the bridge, so that means must be taken to relieve 
the load on the connecting bolts of the section 
which is to be taken out before they can be removed. 








It will be clear that, no matter how carefully the 
tensions in the mooring cables are adjusted, the 


The navigation span is the one between barges Nos. 
5 and 6, of Fig. 11. This is 137 ft. 6 in. long. It 
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will be seen from this figure that none of the mooring 
cables intercepts the passage between these barges, 
and that the opening of a navigation way does not 
involve interference with the cables. The span is 
removed by disconnecting the barge lashings and 
floating two spare barges into position below it. 
These are ballasted with water so that they float 
low enough to be introduced below the bridge. 
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They are then pumped out, so that they rise and|carried at the centre of one of the barges and 
tend to take the weight of the bridge. Their rather | immediately below panel points of the span. 
indefinite action, however, is not relied upon entirely | Before any attempt is made to unbolt the span, 
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the rollers carrying the landward ends of the 
transition sections of the bridge. The purpose 
of this arrangement is to limit the movement of 
the two parts of the bridge shorewards when the 
centre span has been removed. As will be clear 
from Fig. 11, the mooring cables will drag the freed 
portion of the bridge in this direction. The wood 
blocks are long enough to prevent undue movement, 
but yet allow the two portions of the bridge to 
slack back sufficiently to permit the centre span 
to be floated away. With these blocks in position, 
the span is unbolted. This is first carried out at 
one end. To remove the lower connecting bolts 
of the four trusses forming the span, 11-ton ratchet 
wire-rope tackles are connected between shackles 
previously provided on the trusses. The four tackles 
are operated together and are sufficiently powerful 
to relieve the tension in the lower connecting bolts, 
which can then be removed. The tension in the 
upper bolts is relieved by operating the 15-ton 
hydraulic jacks situated at the centre line of the 
temporary, barge. These jacks are 25 ft. from the 
row of bolts and as their action is to lift the trusses, 
they introduce a compression force at the line of the 
bolts and relieve the tension. The bolts are then 
slacked offandremoved. The bolts at the other end 
can then be removed without difficulty and the span 
floated away on the temporary barges. 

As indicated in Fig. 11, fender piling is driven 
on the upstream side of piers Nos. 2 to 5, to protect 
them from damage by drift material. The various 
fenders differ in detail, but im all cases they are 
carried on piles driven to 20 ft., or refusal, and are 
made up of vertical members connected by horizontal 
and inclined lashings forming open timber cribs. 
A photograph showing the driving of the piles for 
one of the fenders is reproduced in Fig. 14, on page 
60. The general design for the bridge was worked 
out at headquarters in the United States from data 
supplied from the field. The work was carried out 
under the general direction of Major General Lewis A. 
Pick, who was placed in charge of the whole Ledo- 


for lifting the span, 15-ton hydraulic jacks being | timber blocks are placed at the abutments behind | Burma road on October 13, 1943. 








LITERATURE. 


An Introduction to Electronics. By PROFESSOR RaLPH G. 
Hupson. The Macmillan Company, 60, Fifth-avenue; 
New York 11, N.Y., U.S.A. [Price 3 dols.]; and 
Macmillan and Company, Limited, St. Martin’s-street, 
Strand, London, W.C.2. (Price 15s. net.) 

Ir is refreshing to come across a book, purporting 
to be an introduction to some branch of science, 
which really does introduce the subject by surveying 
the basic physics upon which it is founded and from 
which it has developed individual characteristics 
and a specialised field of application. This is the 
keynote struck at the outset of Professor Hudson’s 
book, when he defines electronics in terms of the 
properties and control of electrons and other rudi- 
mentary particles of matter. Without at least a 
general idea of such fundamental knowledge, the. 
layman is missing something that is inherently of 
absorbing interest and great potential importance, 
while the technician lacks the sole foundation on 
which a firm structure of practical electronics can 
be erected ; yet it is scarcely an overstatement to 
assert that the majority of people who are familiar 
with the elaborate effects of electronic apparatus 
would be hard put to it to explain how sub-atomic 
matter behaves to produce the results which are 
utilised evefy day. 

To present such an explanation with simplicity 
and accuracy calls for uncommon ability in selecting, 
from a comprehensive knowledge of the subject, just 
what is essential to the purpose, and co-ordinating 
it into a connected story which starts with the 
‘constitution of matter and ends with the many 
types of electronic devices at work. Professor 
Hudson’s experience, as a university teacher, of 
the sort of point which students find difficulty in 
understanding has no doubt guided him in the details 
of his text, but an enviable talent for writing inter- 
estingly and investing a sequence of facts with some- 
thing of the romance of scientific discovery has also 
contributed to make his book conspicuously 
successful. 

The reader is introduced to the modern conception 
of the structure of atoms, told something of the 
relations between matter and energy, and shown 
how the spectroscope and the Wilson cloud chamber 
have given evidence of sub-atomic structure. Before 
long, he will have grasped the functions and mode 
of operation of the cyclotron, the betatron, and the 
electrostatic generator, and gained an idea of how 
atomic energy may eventually be controlled and 
utilised industrially. Against this fundamental 
background, the author deals with the conduction 
of electricity by matter in all its possible states, 
and passes logically to thermionic emission and 
its applications in radio-communication. A brief 
account of the photo-electric cell includes an interest- 
ing practical proof of the quantum theory, and leads 
to a general discussion of the various principles 
on which the reproduction of sound and pictures 
is based. Similarly, a chapter dealing with modern 
sources of light is prefaced by an adequate survey 
of spectral radiation, in relation to human vision 
and fluorescent illumination. The control of elec- 
trons applied to power supply is exemplified by the 
several types of rectifier to which the author refers 
briefly ; while a diversity of apparatus, ranging’ 
from the electron microscope to therapeutic radia- 
tors are mentioned in a stimulating final chapter, 
in which Professor Hudson touches on the prospects 
of electronics in fields as different as music, induction 
heating, cooking, radar, and astronomy. 

It will be evident, from this outline, that Professor 
Hudson’s book covers a large proportion of modern 
popular electronics, for which reason it has a strong 
appeal to the amateur scientist. To that class of 
reader it can be recommended without qualification 
as being sound and accurate, written in a good 
straightforward style that does not depend on 
mathematics or abstruse terminology, and is yet 
serious enough to exercise the mental and imagina- 
tive ability of the reader. Professional techuicians, 
on the other hand, will sense at once that here is a 
book which is the work of an author who knows not 
only his subject but also how to teach it ; in short, 
a book that will command the respect of all who 
read it. 
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Factors Affecting Heat Transmission Through Insulated 
Walls, By Proressor FRANK B, ROWLEY, M.E., and 
CLARENCE E. Lunp, M.S. (M.E.). Bulletin No. 24. 
Director, Engineering Experiment Station, University 
of Minnesota, Minneapolis, Minn., U.S.A. 

THE severity of the American winter makes insula- 

tion of houses a necessity over a great part of the 

continent. Insulation is added: to walls, ceilings, 
and exposed parts of buildings in varying thick- 
nesses, On the assumption that its insulating value 
is in direct proportion to the thickness used. The 
validity of this assumption has been questioned, as 
well as the relative effectiveness of application by 
different methods, as, for instance, by hand appli- 
cation or by blowing loose insulation into the open 
spaces in the frame walls ; also, it has been ques- 
tioned whether the direction of the heat. flow— 
horizontal, or upward or downward—affected the 
heat transmission coefficients in general use. Such 
doubts cannot be resolved by calculation and there- 
fore a series of experiments was undertaken at the 
University of Minnesota. The test constructions, 
with the heat-measuring arrangements, are des- 
cribed in detail in Bulletin 24. The general method 
was that of the guarded meter bex, of the type which 
has been in use for several years for determining the 
overall coefficients of walls. The test box was 
arranged on trunnions so that the experimental 
wall constructions, each 5} ft. square, and, in general, 

6 in. thick, could be placed either horizontally or 

vertically. Test conditions were maintained at 

70 deg. F. and —10 deg. F., respectively, on the two 

sides of the test constructions, and measurements 

were made on a _ section 32 in. square. 

Fourteen varieties of insulating materials, of “ fill ” 

and blanket type, were used, including mineral 

wool in various forms, expanded mica, cotton 
fibres, and “‘ ground newspaper.” —_ 

The conclusions arrived at were that the thermal 
conductivity of “fill” materials is the same, 
whether used in a horizontal position with the heat 
flowing upward, or in a vertical position with the 
heat flowing horizontally ; that the insulating value 
per inch of thickness, is the same for heavy as for 
light applications ; that, for comparative densities, 
the insulating value of granular mineral wool is 
the same whether the material is hand-applied or 
machine-blown ; that the effect of wood studs in 
frame-walls construction may be omitted from 
calculations, except when 3 in. or more of insulation 
is used between studs; and that the calculated 
coefficients for fill-insulated and blanket-insulated 
walls are reliable when the thickness of insulation 
and air spaces are properly accounted for. 





Relaxation Methods in Theoretical Physics. By Dr. R. V. 
SOUTHWELL, F.R.S. Geoffrey Cumberlege, the Oxford 
University Press, Amen House, Warwick-square, 
London, E.C.4. [Price 20s. net.] 

Durine the past decade, Dr. Southwell and others 

have gradually extended his relaxation method so 

that the technique may now be used for the numeri- 
cal solution of numerous problems which are met 
with in engineering and mathematical physics. In 
his book entitled Relaxation Methods in Engineering 
Science, published in 1940, he showed how this 
method, which was originally devised for the com- 
putation of stresses in frameworks, could be applied 
to problems of equilibrium and vibration and to 
continuous systems of one dimension. The general 
line of approach is by way of successive approxima- 
tions that converge towards the exact solution of 
almost all linear systems of equations, whether 
algebraic, differential or integral. It is gratifying, 
therefore, to remark that, in the treatise under 
review, the method has been amplified so as to 
embrace continuous systems of two dimensions, with 
special reference to plane-potential and related 
problems. Hence the work provides new mathe- 
matical equipment for research into the subjects of 
electricity, elasticity, the conduction of heat, 
hydraulics and hydrodynamics. The subject-matter 
is presented in a clear and concise manner, and the 
practical value of it is enhanced by the solution of 

35 problems with full numerical details. 

Starting from the simplest possible beginnings in 

Chapter 1, the author shows how the differential 

equation governing a specified problem is replaced 


| by a finite-difference approximation related with 





_JAN. 17, 1947. 
some regular lattice or ‘“‘ net,” and how standard 
formule are derived for approximate differentiation, 
integration, interpolation, and finite-difference a))- 
proximations to the more common operators. These 
essentials are followed, in the next chapter, by 
exposition of the fundamental concept of : tlic 
systematic relaxation of constraints and ef. the 
technique of relaxation patterns. More complicat« «| 
matters of technique are expounded in Chapter 5, 
where the computer is afforded means of solviny 
problems in which the boundary condition impos:s 
particular values on the gradient of the required 
function, as in the torsion problem of shafts of noii- 
circular cross-section, such as, for,instance, pierce: 
triangular and splined circular shafts, and also th. 
flux distribution in an electric generator. The 
technique is then discussed with reference to con- 
formal representation, in a chapter which leads to 
the formulation of four standard: types of trans- 
formation, all of which should appeal to students of 
mathematics generally. 

In perusing the book, the serious reader will soo 
discover that, in practical computation, there are 
numerous devices for facilitating the application of 
the general principles. In Chapter 5, for example. 
the device of modifying the pattern as the solution 
proceeds is used in the work of solving problems 
concerning lubrication, and the flow of gases, in a 
most instructive manner. The next, and final. 
chapter, on problems involving boundaries or inter- 
faces not initially known, is of special importance 
because it contains results that cannot be obtained 
by orthodox methods, as is the case when account is 
taken in the theory of torsion of the occurrence of 
plastic straining in a region that is initially undefined. 
Indeed, for problems under this heading, the relaxa- 
tion method constitutes an indispensable instrument 
of investigation. 

Although a continuation of Dr. Southwell’s pre- 
vious treatise, the present work is complete in itself 
and it will doubtless become a valuable source of 
reference on the subject, for it contains many useful 
diagrams and numerical tables; moreover, it is 
written in a style that suggests extension to other 
problems of both theoretical physics and engineering 
which lie beyond the range of orthodox methods. 





Mechanical Inspection. By PROFESSOR H. F. TREWMAN, 
M.A., M.I.E.E., M.I.Mech.E. Sir Isaac Pitman and 
Sons, Limited, Parker-street, London, W.C.2. 
15s. net.) 

Tis useful book fills a gap in technical literature, 

particularly as the technique of measurement has 

made such rapid advances in recent years due to 
the introduction of many ingenious instruments. 

It should be mentioned, however, that the book is 

really a practical treatise on measurement ; it does 

not deal with the testing of materials, and the 
organisation of inspection work is considered only 
in two rather unsatisfactory introductory chapters 
which do not even distinguish clearly between the 
requirements of a works inspection department and 

a purchasers’ inspection organisation. (Incidentally, 

the author of a book on inspection should know 

better than to refer, in the year 1946, to the 

“British Engineering Standards Association.’’) 

Only passing reference is made to the subject of 

quality control, as it is understood to-day. 
Chapters 3 and 4, however, get down to business 

with an excellent and concise summary of the 
scientific aspects of accuracy, followed by a glossary 
of terms, especially those relating to tolerances and 
gears. Thereafter, the book is devoted almost 
entirely to the various types of measuring equip- 
ment used in inspection. The range of instruments 
covered is comprehensive and includes such items 
as optical dividing heads gnd jig borers, though 
these, as the author says, are adjuncts of the tool 
room rather than the inspection department. The 
descriptions of some of the more complicated 
machines, however, are so brief that it would be 
difficult to understand them without seeing the 
machine itself. Surface-finish recorders are repre- 

sented by the up-to-date Tomlinson and P.V.E. 

instruments. There is a good chapter on screw 

threads which includes tables of dimensions of most 
standard threads, and a final chapter on American 

instruments contains descriptions of the 
widely used Jones and Lamson optical projector 
and the Gleason bevel tester. 


[Price 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


(Continued from page 43.) 

As part of a comprehensive study of bearing per- 
formance in relation to load, speed, lubricant and 
other variables, a preliminary investigation has been 
carried out on the conditions of lubrication between 
a journal and a typical bronze bearing. The experi- 
mental method consists of analysing, by cathode- 
ray technique, the electrical conductance between 
the journal and bearing. The results show that, 
even if the running surfaces are very finely finished 
and the initial alignment and fitting of the journal 
and bearing are of the highest order of accuracy, 
there is always considerable metallic contact between 
the journal and the bearing in the early stages of 
running. As the surfaces are run-in, the amount 
of metallic contact decreases, and, after a clearly 
specific period of running-in, the metal surfaces 
are almost completely separated by a film of 
lubricant. Even under the most favourable con- 
ditions, however, a certain amount of metallic 
puncture of the film may occur. The results 
emphasise the importance of running-in and the 
extent to which the boundary lubricating pro- 
perties of the lubricant, and the bearing alloy, 
may determine the ultimate performance of the 
bearing. Besides contributing to fundamental 
knowledge on the lubrication of typical journal 
bearings, this experimental method comprises a 
simple and direct means of investigating the running- 
in treatment that a bearing may need, besides lend- 
ing itself to the wider study of the effect of load, 
speed, temperature and viscosity of lubricant. 

Associated with the basis of bearing performance 
is the mechanical interaction between metals sliding 
in mutual contact. Australian research on this 
subject has revealed that, in such circumstances, 
localised areas may attain very high surface tem- 
peratures, leading to softening and plastic flow. 
For the most part, this heating is confined to a thin 
layer at the summits of the surface irregularities, 
but, in certain practical applications, metals and 
alloys also suffer bulk heating and cooling. This 
cyclic thermal effect will produce differential expan- 
sion stresses in the bearing alloy which is bonded to 
a steel backing, and may lead to cracking near the 
bond. Even when there is no attachment to a steel 
shell, however, as few as 20 cyclic thermal fluctua- 
tions between 30 deg. C. and 150 deg. C. have pro- 
duced surface cracks in tin-base bearing alloys, while, 
after 200 cycles, surface distortion is marked. Lead- 
base alloys do not show these phenomena, and the 
effect is attributed to the change in thermal expan- 
sion with direction, within the grains of the alloy. 
A systematic study of the phenomenon in tin- 
antimony alloys has disclosed that the cracking and 
distortion decrease in magnitude with increased 
antimony content and are not very pronounced in 
the alloys of high antimony content where much of 
the antimony is present as a hard second phase. 
This fact may be of significance in the development 
of bearing alloys less susceptible to deformation by 
cyclic thermal treatment. 

Investigation of these effects in pure metals has 
shown that the non-cubic crystalline metals—tin, 
cadmium and zinc—exhibit marked plastic deforma- 
tion, indicated by the appearance of slip bands, 
after even a very few thermal cycles. In the case 
of cadmium, indeed, a single heating and cooling 
suffice. to produce slip lines. On the other hand, 
cubic metals such as lead and aluminium reveal no 
signs of plastic deformation after a large number 
of thermal cycles. The fact that plastic deformation 
of tin, cadmium and zinc has been produced by 
repeated cooling in liquid air, whereas lead remains 
undeformed under similar treatment, suggests that 
the effect is due to change of temperature and not 
to the absolute value of temperature. It is believed 
to occur as the result of the anisotropy of thermal 
expansion in the non-cubic metal crystals. If a 
polycrystalline non-cubic metal is alternately heated 
and cooled, the crystals expand to differing extents 
along the different crystalline axes, and thus set up 
stresses at the grain boundaries. The consequent 
plastic deformation has been shown, by X-ray 
photographs, to extend throughout the whole bulk 
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of the metal and to accumulate as the number of 
thermal cycles isincreased. In some cases, however, 
recovery occurs after a large number of cycles. 
Considerable stresses can exist in annealed as well 
as in cast non-cubic metals, providing a logical 
explanation of such well-known phenomena as grain 
growth in cast metals. Taken as a whole, the results 
so far established seem to explain some observed 
differences between the behaviour of lead-base and 
tin-base bearing alloys, and may well throw light 
on the imperfect service given by certain metals 
and alloys. 

Of largely metallurgical interest is a programme 
of work on the deformation and subsequent recry- 
stallisation of two-phase alloys, such as 60/40 brass. 
The investigation of relative deformation and work- 
hardening of the two phases is intended to explain 
the interaction between crystals of different physical 
properties in a polycrystalline aggregate. The 
annealing of a deformed duplex alloy is being 
studied to ascertain where and how recrystallisation 
of the cold-worked phase occurs. 

One very different type of research, which may 
be mentioned as exemplifying the wide applications 
of fundamental knowledge of friction, has been 
directed to the initiation and propagation of detona- 
tion in explosives. Experiments on the effect of 
friction in the case of liquid and molten explosives 
suggest that the primary cause of detonation, under 
favouring conditions, is local temperature flashes 
developed between the rubbing surfaces. With some 
liquid explosives, the initiation is followed by a 
comparatively gentle process, itself followed by a 
much more violent type of propagation. The 
results of this work have a practical bearing on the 
safe handling of explosives and the prevention of 
accidents during manufacture. The processes in- 
volved are very complex and endure only for periods 
of the order of a few millionths of a second, requiring 
for their observation high-speed electrical and photo- 
graphic techniques such as have been developed for 
studying transient phenomena associated with 
impact effects on friction, lubrication and abrasion. 
Similar transient-recording equipment, in portable 
form, has been developed for determining the muzzle 
velocity of projectiles. It comprises a sky-screen, 
to detect the position of the projectile at two points 
precisely 10 ft. apart in its trajectory; and a 
refined chronometer which measures the time of 
travel of the projectile between those points, to 
within a few millionths of a second. The whole of 
this equipment fits into an army lorry and can be 
driven to places where muzzle velocities can be 
measured in situ. Several sets have been made 
for the Australian army, and a special model has 
been produced for the British Admiralty as standard 
equipment. 

A good deal of metallurgical research has been 
concerned with the development of Australian steels 
for use in aircraft engines. Attention has been 
directed, in particular, to alloy steels containing 
nickel, chromium and molybdenum in various 
combinations, and to strain-ageing in a general- 
purpose low-carbon steel. The effects of cold 
drawing, in the last-named material, on Izod 
impact value, have been studied in relation to the 
temperature of testing, the method of preparing 
test pieces, and the lapse of time between preparing 
and testing the specimens. In other materials, as 
well as in fabricated structures, the principal line 
of investigation has been fatigue endurance. Some 
failures of light-alloy airscrew blades have been 
traced to faulty heat treatment, which induces 
susceptibility to intercrystalline corrosion. Investi- 
gation of the mechanical properties of certain 
aluminium alloys, purposely overheated to. varying 
extents, has shown that slight overheating does not 
affect the tensile properties adversely, but that there 
is a small contraction of the fatigue limits. Another 
service failure involved a wing spar of welded tubular 
chrome-molybdenum steel, which suffered fatigue 
fracture after 13,000 hours’ service. This failure, 
traced to a welding defect in the original fabrication, 
has focused attention on the need for periodical 
examination of all aircraft structures by magnetic 
and radiographic methods, and of establishing some 
sound basis for limiting the operating life of aircraft. 
The weldability of steel tubing for aeronautical use 
has been comprehensively reviewed, indicating that 
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its susceptibility to cracking during welding increases 
with the hardenability, though variables such as the 
phosphorus and sulphur contents are also important. 

In special connection with the aeronautical appli- 
cations of powder metallurgy, a new major research 
is being initiated by a study of the structures and 
properties of tungsten-chromium alloys. So far, the 
work has entailed the preparation of sintered com- 
pacts of a preliminary group of alloys using, as raw 
materials, electrolytic chromium and tungsten 
powder derived from the chemical reduction of 
scheelite concentrates. Sintering was achieved by 
resistance heating. The practical results so far 
forthcoming have emphasised the need for close 
control in high-temperature sintering, and for the 
fullest possible knowledge of such factors as the 
size and shape of the particles of powder, and of the 
compacting pressure. Some preliminary experi- 
ments are being conducted by simultaneous measure- 
ments of resistivity and other relevant properties of 
powdered pure copper. 

Copper also figures in another research, into 
furnace brazing, to obtain information on the 
mechanism of the alloying of copper-brazed joints, 
the micro-structures developed, and the properties, 
from the design point of view, of mild steel and 
medium-carbon steel brazed with pure copper. 
It has been found that, if the clearances between 
the component parts are small, complete union is 
obtained by autogenous welding at temperatures 
far below the fusion point ; whereas with clearances 
greater than those of a press fit, the presence of 
copper is essential for complete joining. Some 
remarkable alloy structures have been observed, 
incidentally, in the presence of copper as a brazing 
medium. 

With more particular respect to aircraft engines, 
a selection of British, American and Australian 
piston rings has been examined with the view to 
establishing a relationship between composition and 
microstructure, on the one hand, and mechanical 
and wearing properties on the other. The British 
and Australian grey-iron rings do not conform to 
what American manufacturers appear to regard as 
the optimum micro-structure, comprising fine flake 
graphite and a dispersed phosphide eutectic through- 
out a pearlite matrix. In general, British and 
Australian rings are characterised by a dendritic 
structure containing some free ferrite, and by a 
cellular disposition of the phosphide eutectic. 
High-duty British rings are noteworthy for high 
mechanical properties and the presence of free 
carbides in the micro-structure. 

The corrosion problems associated with mixtures 
of ethylene glycol and water in water-cooled aircraft 
engines have been investigated by electrochemical 
analysis, confirming that dissolved oxygen is the 
root cause of attack and that the presence of copper 
components in the same circulating system as 
aluminium and steel parts contributes by dissolu- 
tion of the copper and consequent anodic attack, 
particularly on the aluminium parts. The use of 
triethanolamine phosphate, supposed: to inhibit 
corrosion, has been found actually to accelerate 
greatly the rate of attack on aluminium parts 
through the formation of copper complexes, formed 
in the first instance because of the presence of 
dissolved oxygen. Another alleged inhibitor, 
sodium mercapto-benzo-thiazole, has also been 
discarded because it has been found merely to 
precipitate dissolved copper compounds, which are 
formed, originally, from dissolved oxygen, but at 
an increased rate in the presence of triethanolamine 
phosphate. More promising results, on an experi- 
mental scale, have been obtained by an “ instru- 
ment” oil containing surface-active compounds. 
In further tests, in progress on “‘ mock-up” units, 
geographical factors that may contribute to the 
nature and extent of corrosive attack are being 
included along with all metals and alloys present 
in the engine-cooling circulating system. 

Chromium plating of aero-engine cylinder barrels, 
intended primarily for the reclamation of worn 
cylinders, has been studied experimentally in a 
Twin-Wasp engine to determine the relative wear 
characteristics of the so-called “porous” and 
“‘dense ”’ plated surfaces, favoured in America and 





England, respectively. Both wore very much less 


than the original steel barrels; and, since little 


54 


difference was found between the two types, dense 
plating has been recommended to the Australian 
Air Force because the porous process is more com- 
plicated to carry out. Cylinder wear arising from 
the intake of dust along with the charge air is a 
serious problem in Australian aviation. The design 
of air filters involves a compromise between size 
and efficiency, and, to get optimum performance, 
research with “standard” dust is in progress, the 
more actively in that internal-combustion turbines, 
the developments in which are being followed with 
keen interest, use about. five times as much air as 
comparable reciprocating engines. In a different 
investigation, a small air-cooled single-cylinder 
rotary-valve engine was built to investigate the per- 
formance of a floating junk head, as an alternative 
to the floating cylinder which is an essential but 
complicating feature of the McLaren rotary-valve 
engine design. Encouraging results were obtained, 
the power per unit displacement of the engine being 
about 50 per cent. higher than that of a normal 
poppet-valve engine of comparable size, while some 
25 per cent. improvement in fuel economy was 
obtained. With a compression ratio of 8:1, the 
present engine works without detonation on 70- 
octane fuel. 








(To be continued.) 





THE FISCHER-TROPSCH PROCESS : 


PRESENT AND FUTURE.* 
By C. C. Hatz, Ph.D., M.Sc., F.R.I.C. 
(Continued from page 30.) 

TxE synthesis catalyst used in all the German plants 
from 1938 onwards had the approximate composition, 
in parts by weight : Co 100, ThO, 5, MgO 8, kieselguhr 
200, and was prepared by precipitation from the 
nitrates with sodium carbonate with the addition of 
ki Before use in the process, the catalyst 
granules (1 to 3 mm. size range) were reduced in a rapid 
stream of pure dry ammonia-synthesis gas (H,: N, = 
75 : 25), for a short period at about 400 deg. C., and were 
then stored, transported and charged to the reaction 
vessels in an atmosphere of carbon dioxide. After use 
for a period varying between three and eight months, 
the catalyst was discarded and the cobalt and thorium 
were recovered by digesting it with nitric acid and used 
in the preparation of fresh catalyst. These processes of 
catalyst preparation, reduction and recovery were 
carried out in special factories serving a number of 
Fischer-Tropsch plants. Thus, for example, the 
Ruhrchemie factory at Holten supplied all the catalyst 
required by the six plants in Western Germany, 
amounting to about 3,000 tons per annum. 

The synthesis reaction in the presence of a cobalt 
catalyst takes place over the temperature range 
180 deg. to 200 deg. C., and is strongly exothermic 
(about 70 B.Th.U. per cubic foot synthesis gas con- 
verted). To obtain the desired products and avoid 
excessive production of methane and the formation of 
carbon, the temperature must be rigidly controlled by 
adequate dissipation of the heat of reaction. In the 
German plants this was effected by arranging the 
catalyst granules in narrow spaces between cooling 
surfaces. For operation at atmospheric pressure, a 

ar sheet-steel, box-like vessel, filled with 
vertical steel sheets set about } in. apart and traversed 
by horizontal water-cooling tubes, was used. For 
operation at 10 atmospheres pressure, the catalyst was 
placed in a 10-mm. annulus between concentric tubes 
welded into tube plates at each end of a vertical cylin- 
drical steel shell containing cooling water which also 
circulated through the inner tubes. Steam generated 
by the heat of reaction was collected in steam-chests 
fitted with pressure regulators which automatically 
controlled the temperature in the reaction vessels. 
Each type of vessel weighed about 50 tons when empty 
and had a catalyst capacity of 3 tons, occupying a 
volume of about 360 cub. ft. For an annual production 
of 70,000 tons of synthetic oil about 100 reaction 
vessels of either type were required. 

The process was carried out in stages, two for the 
atmospheric-pressure and three for the medium- 
pressure process, the heavier oils formed being con- 
densed out from the gas stream between stages. The 
number of reaction vessels in each stage and the 
temperature, gas throughput and supply of fresh 
catalyst were controlled to obtain about 90 per cent. 
conversion of the carbon monoxide and hydrogen and 
to distribute the load as evenly as possible over the 





* Paper presented to the Yorkshire Section of the 
Institute of Fuel, at Leeds, on Wednesday, December 
18, 1946. Abridged. 
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stages. The overall space velocity (i.e., for all stages) 
was between 60 and 70 volumes of gas (at N.T.P.) per 
volume of catalyst _— perhour. The life of a charge 
of catalyst varied from three to eight months in the 
different plants operating at atmospheric pressure, and 
between six and seven months in the medium-pressure 
plants. 

The higher-boiling reaction products were recovered 
by cooling the gases lcaving the reaction vessels; in the 
atmospheric-pressure process by direct contact with 
water-sprays in packed towers, and in the medium- 
pressure process by indirect cooling in tubular con- 
densers. The low-boiling fractions, including the con- 
densible C, and C, gaseous hydrocarbons, were recovered 
by adsorption in active carbon. Methane, and the small 
amount of ethane and ethylene produced, remained 
behind in the residual gas together with unchanged car- 
bon monoxide and hydrogen and the inert constituents 
of the synthesis gas. The recovered products were 
fractionated and stabilised in conventional petroleum- 
refining equipment and the liquid fractions washed with 
alkali to remove the small proportion of fatty acids 
always formed in the synthesis. 


TABLE II.—Performance Data for German Fischer-Tropsch 
Plants. 





Medium- 
Pressure 
Process 
(9te 11 Atm.). 


Normal- 
Pressure 
Process. 


Performance Data. 





Synthesis gas rate ; vols. gas per vol. 
reaction space per hour .. at 
Carbon monoxide converted, per 


50-72 


cent. oe es ae oe 2-94 
Yield of total primary products— 

Gramme per N cub. m. CO + He 
Production of total primary pro- 

ducts, metric tons per reaction 

vessel per annum .. » ee 
Catalyst life in months 


130-165 








400-780 
3-8 


ie 





TABLE III.—Average Composition of Fischer-Tropsch 
Reaction Products. 





Normal- 
Pressure 
Process. 


Medium- 
Pressure 
Process. 





Weight, 
Per cent. 
of Total. 


Olefines, 
Per cent. 
by Vol. 


Weight, | Olefines, 
Per cent.| Per cent. 
of Total.| by Vol. 





* Gasol”’ (Cg and C¢) F 
Spirit, 30-165 deg.C. .. 
Middle oil, 165-230 deg. C. 
Heavy oil, 230-320 deg. C. 11 
Soft wax, 320-460 deg. C. 8 
Hard wax, over 460 deg. C. 3° 


1 
47 
17 








| « | 
| 
| 





* Extracted from the catalyst. 


As can be seen from Table II, the yield of total 
primary products (C, and higher hydrocarbons) varied 
considerably, but in the last two to three years of 
operation four of the plants consistently obtained 
yields between 155 and 165 grammes per N* cub. m. 
inert-free gas and a space-time yield of 750 to 850 tons 
per reaction vessel per annum (or, approximately, 
2} tons per cubic foot reaction space per annum). 

The average composition of the primary product is 
shown in Table III, from which it will be seen that 
operation under pressure caused an increase in the 
proportion of higher to lower hydrocarbons and in the 
proportion of paraffins to olefines. The low-boiling 
liquid fractions of the product consisted, to an extent 
of over 95 per cent., of normal straight-chain hydro- 
carbons, but there is evidence (mainly of an indirect 
nature) that the high fractions and waxes contained a 
higher proportion of branched-chain isomers. The 
amount of methane produced was 14 per cent. of the 
total hydrocarbons in the atmospheric-pressure process 
and 10 per cent. in the medium-pressure process. 

Most of the firms operating the plants sold the pro- 
ducts in the form of the fractions shown in Table ITI. 
The C, and C, gases, called in Germany “‘ Gasol,” were 
liquefied by compression and sold as a fuel, except in 
one case where the olefinss were first removed by con- 
version into alcohols by the sulphuric-acid hydration 
process. The low-grade petrol fraction (octane number 
45-50) was sold for blending with benzol to give a 
normal-quality petrol. Before the war, most com- 
panies experimented with thermal-cracking 
plants to produce additional petrol from the higher 
fractions of the product, but the results were not 
promising and no use was made of these plants during 
the war. 

The light middle oil formed an extremely high- 
quality Diesel fuel and was sold for upgrading low- 
quality Diesel oil from petroleum and tar. The heavy 
middle oil, or “ Kogasin ” as it was called, was nearly 








* 0 deg. C., 760 mm., dry. 


all sold to L.G., who hydrogenated it and treated it 
with sulphur dioxide and chlorine in the presence of 
ultra-violet light to produce sulpho-chlorides known 
as “‘ Mersols”’ which were saponified and the sodium 
salts (‘‘ Mersolates’) used to replace soap in washing 
powders. A portion of this fraction, together with the 
oil and very soft wax obtained by the sweating process 
in wax refining, was subjected by Ruhrchemie to 
thermal] cracking and the olefines so obtained poly. 
merised with aluminium chloride to produce good- 
quality motor lubricating oil. 

Nearly all the soft wax produced was sold for the 
production of ped acids by catalytic oxidation with 
air in the liquid phase. The oxidation was controlled 


TaBLeE IV.—Thermal Balance for the Fischer-Tropsch 
Process. 





Oberhaus 
Plant. Bergkamen. Holten 





Medium 
Pressur: 


Normal 


Process. Pressure. 





! 
Monthly production of primary pro- | 
ducts, metric tons ; el 
Yield of primary products- 
Grammes per N cub. m. CO + 


H2| 





Heat Input— | 
(Kg. cal. per kg. primary products)! 
Coke ai . $e vial 24,078 
11,578 
1,037 
1,370 


Coke-oven gas = 
Electricity 
Steam 


7,616 
2,236 
Total .. 50,016 
Heat Recovered - ca 
(Kg. cal. per kg. primary products) 
Primary products 7 es 
Residual gas 
Steam 
Loss 


11,260 
3,775 
2,804 

32,177 





Total 50,016 
Heat recovered, per cent. of input 
Heat recovered in primary products, 
per cent. of input . . <a a 
Net heat consumed in the produc- | 
tion of 1 kg. primary products, | 


35-7 


22-5 


kg. cal. a e = 28,226 43,437 
Equivalent coal consumption, tons 
per ton primary products 4-50 6-89 





Conversion factor: 1 kg. cal. per kg. — 1-8 B.Th.U. per lb. _ 
TABLE V.—Working Costs of the Fischer-Tropsch Process 
(R-pfg. per kg. Total Primary Products). 








Plant. Bergkamen.| Dortmund 





Normal 


| 
Medium 
| Pressure. 
t 
| 


Pressure. 





Yield, grammes total primary pro- | 
ducts per cub. m. CO + Ho Hy 
Production, metric tons per month 


Date .. ‘ April, 1944 


ee a 

R-pfg. 

per kg. 
*70 (1) 


*75 (2) 


Raw materials— | 
Coke ve oe Rs re 
Coke-Oven gas sin 

Fuel, power and water 

Wages and salaries .. 

Materials— 

Cobalt catalyst 

Other materials 
Repairs and maintenance 
Various costs . . oa 


To an a 
Credits, steam and residual gas 





Capital charges 


Total working costs .. 25-82 








(1) 3-72 kg. at 20-68 RM. per ton. 

(2) 2-5 cub. m. at 1-90 R-pfg. per cub. m. 

(3) 4°38 kg. at 17-79 RM. per ton. 
to give acids in the range C,» +o C,», required for soap 
manufacture, as the main fraction, but the lower and 
higher fractions found a ready market for a variety 
of industrial uses ; as, for example, in leather dressing, 
preserving cattle food, preparation of alcohols, solvents, 
plasticisers, emulsifiers, greases and wiredrawing lubri- 
cants, and as modifiers in the preparation of glyptal 
resins. A small amount, about 150 tons per month, of 
the main fraction was esterified with glycerine and sold 
as edible fat. It is by no means certain, even on German 
physiological evidence, that this fat was really suitable 
for human consumption and its use must be regarded as 
an example of the lengths to which the Germans were 
forced to go in maintaining supplies of edible fats. 

The hard-wax fraction, in the main, was either sold 
directly to wax refiners, or blenders, or, in tk> case of 
Ruhrchemie, first of all refined and separated into 





several grades. It was used in the manufacture of 
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Fig. 1. 


BENTON QUARRY JUNOTION. 








Fig. 2. 


polishes, and electrical-insulating materials, for the 
impregnation of paper, etc. In two cases the crude 
hard wax extracted from the synthesis catalyst was 
oxidised with air in the absence of catalysts, and the 
resulting crude mixture of unchanged wax, fatty acids 
and other oxygen-containing substances was sold at a 
high price as an emulsifiable wax under the names 
‘“‘ Emulgierwachs P.S.” and “ Parestol.” It was used 
in the preparation of emulsion paints and emulsion 
polishes and as a water-proofing agent in the textile 
industry. To sum up, about 72 per cent. of the total 
products were used as fuels and 28 per cent. as chemical 
and special products. 

It can be seen from Table IV, opposite, that between 
23 per cent. and 30 per cent. of the total heat input was 
recovered in the form of primary products, but the 
percentage of the heat input recovered in useful form 
amounted to 55 per cent. for the most efficient German 
plant (Bergkamen). The net heat consumed in the 
production of one gallon of primary products in this 
case was 3-82 therms, or, expressed as coal, of 12,600 
B.Th.U. per Ib. (assuming 90 per cent. thermal effi- 
ciency for the carbonisation of coal), about 4:5 tons 
of coal per ton of primary products. The steam 
recovered from the reaction vessels, together with that 
obtained from the waste-heat boilers of the water-gas 
generators, was more than sufficient for the entire 
needs of the process, and the residual gas from the 
synthesis supplied all the fuel requirements. The 
electricity consumption in the atmospheric-pressure 
process was small (less than 3 per cent. of the total 
energy required calculated as heat energy), but was 
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appreciably greater (15 per cent. of the total heat 
energy) in the medium-pressure process. 

The capital cost of most of the German plants was 
in the range 500 RM. to 600 RM. per ton annual 
output and the operating cost, including amortisation 
and interest on capital, varied between 230 RM. and 
390 RM. per ton of primary products. The operating 
costs for the two most efficient plants are set out in 
Table V, opposite, to show the contribution of the 
various items, raw material, wages, capital charges, 
etc., to the whole. 


(To be continued.) 





SALE OF MACHINE Toots.—A two days’ auction 
sale of machine tools will be held at the Ministry of 
Supply Depot, Queens-road, Kilmarnock, Ayrshire, on 
Tuesday and Wednesday, January 28 and 29,1947. The 
sale will commence each day at ll a.m. Included among 
the 600 machine tools to be offered are plain and vertical 
milling machines, cylindrical grinders, profiling machines, 
turret and capstan lathes, circular sawing machines, 
thread millers, centring machines, and many other types, 
full details of which will be found in the catalogue obtain- 
able (price 1s.) from the auctioneers, Messrs. Shirlaw 
Allen and Company, Hamilton. (Telephone : Hamilton 63.) 
These machine tools are located partly in the above depot 
and partly at the Portland-road depot, Irvine, and may be 
viewed at both depots, upon production of a catalogue, be- 
tween the hours of 9.30 a.m. and 4.30 p.m., during the 
seven days prior to the sale. 





L.N.E.R. 


Tue London and North Eastern Railway Company 
have recently completed their most extensive installa- 
tion of a track junction laid with 110-lb. flat-bottom 
rail, It is at Benton Quarry junction on the East Coast 
main line a few miles rorth of Newcastle-on-Tyne, 
and consists of two double-track junctions with D-type 
switches and 1-in-11 crossings, and a crossover between 
the two main lines. Fig. 1, herewith, is a general view 
of the layout, and Fig. 2 shows the track to a larger 
scale, and viewed in the opposite direction. The rails 
are 110-lb. flat-bottom section, to British Standard 
Specification No. 11-1936, and inclined at 1 in 20; the 
fastenings consist of hook-type bolts and malleable-iron 
clips. The line at Benton Quarry is in the Tyneside 
electrified area, and the bar-section conductor rails may 
be seen in the illustrations. The tracks were manu- 
factured by Messrs. Taylor Brothers (Sandiacre), 
Limited, Nottingham, to the designs of the L.N.E.R. 





MOLYBDENUM IN CAST IRON. 


A.ttHoucH the value of additions of molybdenum 
to grey cast iron has been recognised in some quarters 
for a number of years, it was not until the increased 
demand for high-strength types of cast iron arose during 
the war of 1939-45 that the extent of the benefits 
which can be derived from additions of molybdgnum 
became fully appreciated in this country. Writing 
on this subject in a recent issue of Alloy Metals Review, 
a publication issued by Messrs. High Speed Steel Alloys, 
Limited, Widnes, Lancashire, Mr. A. E. McRae Smith, 
of Keighley Laboratories, Limited, states that from the 
engineer’s, as well as the foundryman’s, point of view 
the most important function of molybdenum in grey 
cast iron is to increase the tensile strength to a marked 
degree, without having to change normal cupola and 
other furnace practice, except that the phosphorus 
content must be really low, the maximum being of the 
order of 0-15 per cent. This marked improvement in 
strength, the author states, can be attributed mainly 
to the direct solid-solution effect of molybdenum on 
the matrix. For most applications, the amounts of 
molybdenum added range from 0-30 to 1-2 per cent. 
Apart from this improved tensile strength, which ranges 
from 20 to 50 per cent., molybdenum improves most of 
the other physical properties of the iron. Thus, the 
transverse-strength value is increased without adversely 
affecting the deflection. This, the author states, is 
unlike the effect of most other alloying elements, where 
an increase in the transverse strength is normally 
accompanied by a decrease in the deflection. 

Molybdenum in grey irons increases the hardness 
but, as this is derived from improved structural 
uniformity and not from the formation of carbides, the 
machining qualities of the material are not impaired. 
Molybdenum also improves the resistance of the iron to 
shock. Measured on the modified Izod un-notched 
0-798-in. diameter test bar, values up to 20 ft.-Ib. are 
stated to be usual, and, in “ acicular”’ types of iron, 
in which the control of the composition, casting 
temperature and cooling rate produces an iron having 
a structure consisting of needles of ferrite in an austeni- 
tic matrix, Izod values of 35 ft.-lb. are not uncommon. 
This, it is pointed out, compares with a normal value 
of 14-18 ft.-lb. for most other types of high-strength 
cast iron. Although it is always very difficult to 
compare with accuracy the wear-resisting properties 
of one type of cast iron with another, practical service 
results indicate that alloy irons containing molybdenum 
rank high in this respect, and in addition to their good 
wear resistance, some types of molybdenum cast iron 
are used for their resistance to galling, or freedom from 
“pick up” and scoring, under rubbing conditions. 
Molybdenum cast irons apparently are not much 
better than ordinary grey irons as far as resistance to 
** growth ” is concerned, this being probably due to the 
fact that molybdenum has only a very slight stabilising 
effect on the carbides. In spite of this, however, it 
appears that molybdenum is beneficial in maintaining 
the strength of cast iron at elevated temperatures, 
and, for this reason, is often a component in irons 
used for the manufacture of hot-working dies and other 
tools. Finally, when pearlitic types of cast iron have 
to be heat-treated, either by ordinary quenching and 
tempering methods or by air hardening, molybdenum- 
containing cast irons and particularly nickel-molyb- 
denum cast irons, are found to be the most responsive 
to normal treatment. Molybdenum in cast iron, in 
fact, acts very much in the same way as it does in steel, 
namely, the depth and degree of hardening are increased - 
and the liability to cracking is reduced. The author 
emphasises that molybdenum-containing cast irons, 
including acicular types, can be handled in the foundry 
in exactly the same way as other types of good- 
quality alloy and non-alloy irons. Green- and dry-sand 
moulds and cores are used with them in the usual 
manner. 
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ELECTRONIC BALANCING MACHINE. 


At the outbreak of the recent war, Messrs. Reid and 
Sigrist Limited, Shannon Corner, New Malden, 
Surrey, who manufacture aero instruments, were 
faced with the problem of mass-producing accurately- 
balanced gyroscope rotors. Hitherto, balancing had 
been carried out by hand by a long and tedious process 
involving the use of highly-trained personnel and 
relying to a large extent on the skill of the operator. 
It soon became apparent that some form of machine 
would have to be employed and after considerable 
research, the electronic balancing machine illustrated 
on this page was evolved. This machine relies on the 
usual method of suppressing the vibrations caused by 
unbalance in one plane of the rotating body while 
measuring, and correcting, those occurring in another 
parallel plane. 

The machine is shown diagrammatically in Figs. 2 
and 3, which will serve to illustrate the method of 
operation. The gyroscope rotor is balanced when 
rotating at 12,000 r.p.m., and while running within 
its owrf cage; before fitting the rotor into its cage, 
however, half the circumference of each bevelled face 
is sandblasted for a reason which will be explained 
later. The cage and rotor assembly a is placed in a 
slot formed in the carriage b of the machine and clamped 
in position. The carriage 6} is held to the ring c, 
which forms part of the base of the machine, by the 
leaf springs d, which allow the carriage to rock about its 
vertical axis. The rotor is driven, in an anti-clockwise 
direction, by an air jet impinging on slots formed 
in its periphery, the air-jet assembly being visible on 
the left of the ring in Fig. 1; it is not shown in Figs. 
2 and 3 in order to simplify the diagrams. A beam of 
light from the lamp housing ¢ is directed on to the upper 
bevelled rim of the rotor and is reflected into a photo- 
electric cell mounted in the tube f. It will be appre- 
ciated that, as the rotor revolves light will be reflected 
into the photo-electric cell from the bright portion 
of the rim only and the current generated in the cell f, 
therefore, will be in a series of pulses, one pulse for 





1. 


each revolution of the rotor. This current is amplified, 
fed into a thyratron valve and then to the X — 
of a cathode-ray tube, the Y plates of which are 
connected to the 50-cycle alternating-current mains. 
The cathode-ray tube, which is known as the revolution 
indicator, is the lower of the two tubes visible on the 
right in Fig. 1. For each revolution of the rotor, the 
cathode-ray beam is passed across the screen once 
and if the rotor is driven at 50 revolutions a second, 
a sine wave will be formed on the screen due to the 
action of the alternating current on the Y plates. If 
the rotor is accelerated to 100 revolutior:s a second, the 
sine wave will appear on the screen in two separate 
parts owing to the beam in the cathode-ray tube 
traversing the screen twice during one cycle of the 
alternating current. Should the rotor be driven at 200 
revolutions a second, that is, 12,000 r.p.m., the speed at 
which the rotor is balanced, the sine wave will appear 
on the screen as four separate parts owing to the ton 
traversing the screen four times during one cycle of the 
alternating current, thus indicating accurately when 
the balancing speed has been reached. 

The unbalance of the rotor is measured in a similar 
manner, that is, by using the current generated in a 
photo-electric cell to influence the pattern formed on 
the screen of a cathode-ray tube. In this case, the 
light falling on the photo electric cell is interrupted 
by a pencil, or stylus, which is vibrated across the 
light source by the unbalanced forces in the rotor. It 
will be seen from Fig. 2 that the lower face, or plane, 
of the rotor is in line with the leaf springs d, so that 
any unbalance in this plane is suppressed automatically. 
Unbalance above this plane, however, is free to rock, 
or vibrate, the carriage 6 to which the base of the 
stylus g is attached firmly, thus causing the top of the 
stylus to trace out acircular path. The top ofthe stylus 
enters the light head h, shown in Fig. 2, with the front 
cover removed, and is located so that, when in its 
neutral position, it obstructs part of the beam of light 
from the light source j, which is directed on to the 
photo-electric cell k. Fig. 3 shows diagrammatically 
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a plan view of the base of the machine upon which 
the photo-electric cell k and its light source 7 have 
been superimposed, and when the force due to un- 
balance acts in the direction of the arrow m, the 
stylus is moved away from the beam of light, thus allow- 
ing more light to reach the photo-electric cell. When 
the rotor moves through 180 deg., the force acts in 
the opposite direction, and the stylus is moved into 
the beam of light, thus cutting off all light to the 
photo-electric cell. It will be seen, therefore, that, as 
the rotor revolves, the amount of light reaching 
the photo-electric cell k varies in accordance with the 
magnitude of the force due to unbalance and a series 
of current surges is generated within the cell. This 
current is amplified, passed through a rectifier to a 
pulse valve which transforms the current surges, 
originally in the form of a sinusoidal wave into 
of very short duration, and then to the Y plates of a 
secohd cathode-ray tube known as the unbalance 
indicator, which can be seen in Fig. 1, just above the 
speed-indicating tube. The X plates of the unbalance 
indicating tube are connected into the same circuit 
as for the X plates of the speed-indicating tube and 
the time base, therefore, is the same for both tubes. 
Owing to the action of the current pulses generated by 
the photo-electric cell k, the force due to unbalance 
appears on the screen of the cathode-ray tube in the 
form of a peak, the sides of which are so close together 
that it is indistinguishable from a vertical straight line. 
The height of this line, measured against a calibrated 
graticule, indicates the amount of unbalance, 
Obviously, the peak of the out-of-balance signal will 
occur at that instant when the stylus is deflected the 
maximum distance from the beam of light from light 
source 7 to the photo-electric cell k, in which position 
the light reaching the photo-electric cell is at the 
maximum intensity and use is made of this fact for 
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determining the position of the force due to unbalance. | 


As will be seen in Fig. 2, the light head h is fixed to the 
vertical shaft n, which passes through a bearing in 
the top of the machine and the light head h can be 
swivelled about the tip of the stylus by turning the 
knob o. The circular scale », which is fixed to the 
vertical shaft, is divided into 360 deg., and when 
the zero reading is opposite the pointer q the axis BB 
of the light head h is parallel to the centre line AA 
of the base of the machine as indicated in Fig. 3. 

In order to illustrate the method by which the 
position of the unbalance is determined, assume that 
it is acting through the point 1 of the rotor, that is, 
one of the points where the sandblasting terminates, 
and that this point is instantaneously opposite the sty- 
lus. With the rotor in this position, the force due to 
unbalance acts in the direction of the arrow m and, 
therefore, at right angles to the axis BB of the light 
head h, thus displacing the stylus g the maximum dis- 
tance from the beam of light. At this same instant, 
however, the light from the light source e is reflected 
from the bright portion of the rim of the rotor into the 
photo-electric cell f and the peak of the out-of-balance 
signal occurs at exactly the same time as the time base 
commences to traverse the screen of the cathode-ray 
tube. This means that the downward slope of the peak 
appears on the screen of the cathode-ray tube at the 
beginning of the time-base line and the upward 
slope at the end of the time-base line, with the result 
that a U-shaped figure appears on the screen, indi- 
cating that the force due to unbalance is acting 
through the reference point | of the rotor. Should 
this force act through some other point of the rotor 
and the light head remain in the position indicated 
in Fig. 3, the peak will not occur until this point is 





opposite the stylus and will appear on the cathode-ray 
tube at a position along the time-base line. If, however, 
the light head is rotated until it is in such a position that 
the force acts at right angles to its axis BB at the 
instant the reference point 1 of the rotor is in the 
position shown in Fig. 3, the U-shaped figure just 
described will appear-on the screen of the cathode- 
ray tube. Thererore, the angle through which the light 
head is turned to obtain these conditions will give the 
angle between the reference point / of the rotor and the 
point through which the force due to unbalance is acting. 
Having determined the amount and position of the 
unbalance, the rotor together with its cage is removed 
from the carriage, the metal causing the unbalance is 
removed by drilling and the procedure repeated for the 
other face of the rotor. 

The above description refers to a special application 
of the Reid and Sigrist balancing machine, and on the 
machine illustrated, the ring c is removable, so that it 
can be replaced by similar rings designed to hold 
various types of gyroscope rotors, Nevertheless, the 
principles involved can be adapted to meet a wide 
range of balancing requirements, and, if necessary, the 
rotating parts to be balanced can be held horizontally 
between two balancing heads and the vibrations mea- 
sured by light heads at each end of the rotor. The 
electronic amplifier and cathode-ray unit is designed 
so that, if required, the balancing can be carried out in 
two stages, rough balancing and final balancing ; either 
system can be selected by a switch incorporated within 
the amplifiers. The machine is exceptionally easy to 
operate and Messrs. Reid and Sigrist claim that the 
average time taken to balance a gyroscope rotor is 
five minutes, whereas the original hand method took 
anything up to two hours. 





GENERAL-PURPOSE INDUSTRIAL 
TRACTORS. 


EXPERIENCE gained during the recent war showed that 
there is a demand for general-purpose tractors capable of 
performing a variety of jobs ranging from heavy 
runway work on airports to internal transport in heavy- 
engineering works. Messrs. David Brown Tractors, 
Limited, Meltham, Huddersfield, therefore, have added 
two new types of tractor to their range, a medium 
tractor and a heavy tractor, illustrated in Figs. 1 and 2, 
respectively. Both tractors are fitted with the same 
type of engine, and it will be seen from Fig. 1 that 
the medium tractor is a development of the David 
Brown agricultural tractor. The heavy tractor, how- 
ever, is an entirely new machine which was developed 
during the war for use on landing strips, and it is fitted 
with a winch which works in conjunction with a sprag. 

The motive unit for both tractors is a four-cylinder 
petrol engine having a bore and stroke of 3} in. and 
4 in., respectively, which gives a cubic capacity of 
2,523 c.c. It develops 25 brake horse-power at 1,200 
r.p.m. and 38-5 brake horse-power at a governed speed 
of 2,200 r.p.m., the maximum torque being 1,330 lb.-in. 
at 1,100 r.p.m. The cylinder block is cast in one piece 
with the crankcase and the cylinder head, which is 
detachable, is fitted with overhead valves operated 
in the usual manner by rocking levers and push-rods. 
The cylinder block is fitted with renewable wet-sleeve 
type cylinder liners. The crankshaft runs in three 
bearings of the steel-backed white-metal lined type, 
and the bearings are supplied with oil under pressure 
from a gear-type pump, the crankshaft being drilled 
for bottom-end lubrication. Cast-iron pistons are used, 
in conjunction with H-section forged-steel connecting 
rods, the bottom ends of which are fitted with steel- 
backed white-metal lined bearings. Thermo-syphon 
cooling is employed, assisted by a four-bladed fan and 
circulating pump. Coil ignition is fitted as standard, 
but magneto ignition can be fitted if preferred, and, if 
necessary, the engine can be operated on paraffin by 
changing the pistons and the manifold system. When 
operated on paraffin, the maximum torque falls to 
1,150 Ib.-in. at 1,000 r.p.m. 

On the medium tractor the drive from the engine 
is transmitted to the gearbox through a single dry-plate 
clutch. The gearbox is fitted with plain spur gears and 
provides four forward speeds and reverse, the ratios 
being: top, 0-780 to 1; third, 1-92 to 1; second, 
2-842 to 1; first, 4-143 to 1; and reverse, 6-214 to 1. 
The corresponding road speeds, when the engine is 
running at its maximum governed speed of 2,200 r.p.m., 
are 19-84 m.p.h., 8-07 m.p.h., 5-44 m.p.h., and 3-73 
m.p.h., the reverse speed being 2-49 m.p.h. The rear- 
axle casing is bolted directly to the rear of the gearbox, 
the engine, clutch housing, gearbox casing, and rear axle 
casing comprising the frame of the tractor. The rear 
axle is driven through the usual arrangement of spiral 
bevel and crown wheel, but there is a spur-gear final re- 
duction adjacent to each rear wheel. Internal-expanding 
brakes operate or 84 in. diameter brake drums fitted 
between the bevel reduction and the spur-gear final 
reduction. the off-side and near-side brakes being oper- 
ated either individually by hand levers or together by a 
pedal. The front axle is of fabricated construction and 
is pivoted to the frame at its centre. The steering box 
operates on the worm and nut principle and self- 
adjusting ball joints are fitted to the steering and track 
rods. 


On the heavy tractor, the power and transmission 
units are carried on a unit frame to which the rear axle 
casing is bolted, and this complete unit is, in turn, 
fitted to the main frame, which is fabricated from 
standard rolled-steel sections. The transmission is 
similar to that fitted on the medium tractor but the 
gear ratios differ slightly, the gearbox ratios being: 
top, 0-659 to 1; third, 1-355 to 1 ; second, 2-842 tol ; 
first, 4-143 to 1; and reverse, 6-214 to 1. The corres- 
ponding road speeds, when the engine is running at the 
maximum governed speed of 2,200 r.p.m., are 14-54 
m.p.h., 7-1 m.p.h., 3-38 m.p.h., and 2-31 m.p.h., the 
reverse speed being 1-52 m.p.h. The reduction in the 
speeds is due to the fact that the spur-gear final reduc- 
tion on the heavy tractor is 5-214 to 1, whereas on the 
medium tractor it is 3-0 to 1; the rear-axle ratio 
is the same for both tractors, namely, 6-143 tol. The 
brakes, steering gear and front axle are similar to those 
fitted to the medium tractor; the brakes, however, are 
more powerful, the diameter of the brake drums being 
16 in. 

As previously mentioned, the heavy tractor is fitted 
with a winch which is located on the rear of the tractor 
and driven from a power take-off. It is fitted with 
100 ft. of §-in. diameter steel rope, and at an engine 
speed of 1,200 r.p.m., the rope speed is 49 ft. per 
minute, the normal pull being 10,000 Ib. No overload 
safety cut-out is fitted, as it is considered that ample 
warning is given to the driver when the front of the 
tractor commences to leave the ground. The sprag is 
of the self-digging type and is arranged to provide three 
depths in order to suit the different conditions likely to 





58 





ENGINEERING. 





JAN. 17, 1947. 





be encountered. When not in use, it is held in a vertical 
position behind the driving seat. 

An idea of the performance of the tractors can be 
gained from the Pollowing figures which have been 
supplied by the manufacturers. Assuming a coefficient 
of adhesion between the tyres and the ground of 0-75, 
the medium tractor has a maximum drawbar pull of 
2,700 Ib. when in first gear, and of 740 lb. when in top 
gear, the correspondi for the heavy tractor 
being 5,400 Ib. and 1,070 Ib., respectively. The drawbar 
on the medium tractor is adjustable for height, but on 
the heavy tractor, the standard fitting is a fixed hook ; 
a four-position towing hitch and a spring-mounted tow- 
ing hook are available, however, for use with the heavy 
tractor. Both tractors are fitted with electric lighting 
and starting equipment, and, if required, either vacuum 
or manual trailer-brake operating gear can be supplied. 





INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Lieut. Comdr. (E) 
Geoffrey Panckridge Panckridge, R.N., Petersfield ; 
Peter George Pignéguy, Thornton-le-Moors; William 
Podmore, Stoke-on-Trent ; Joseph Ewart Richards, 
B.Sc. (Eng.) (Lond.), Rugby ; Vivian Ralph Richard- 
son, London ; James Lewis Ritchie, Glasgow ; Ronald 
Harry Roberts, Leeds; Captain John Stanley Shar- 
man, R.E.M.E., M.E.F.; William Sherlaw, Notting- 
ham; Captain William Newton Skelton, R.E.M.E., 
Burma; Archibald James Smith, B.Sc. (A’deen), 
Vancouver; Brian Percival Smith, B.Sc. (Eng.) 
(Lond.), Derby; Alfred George Stanton, Oxford ; 
Joseph Gordon Summerhill, Northampton; Douglas 
Eric Taylor, Horwich ; Major Wilfred Keith Temple, 
R.A.C., Peterborough ; Stephen Philip Thomas, B.Sc. 
(Eng.) (Lond.), Glasgow; Frederick Horatio Aaron 
Tolhurst, Berbice, British Guiana; Sqd.-Ldr. Clifford 
Clarke Toyne, B.Sc. Tech. (Manch.), R.A.F., Yeadon ; 
Frank Edridge Newall Tuck, B.E. Mech. (N.Z.), 
Wellington, N.Z.; David Seaton Wardlaw, Falkirk ; 
David Walter Wedderburn, Perth; John Wright, 
B.Sc. Tech. (Manch.), Southport. 


INSTITUTE OF MARINE ENGINEERS. 


Member.—George Auterson, London, E.C.3; Robert 
Gladstone Bainbridge, Leeds; Hugh Greig Barr, 
Derby ; Charles Hay Bennett, Vancouver ; Lt. Comdr. 
(E) Norman Purvis Blackburn, R.I.N.V.R., Newcastle- 
upon-Tyne; John Adams Bolton, Meols; Rear- 
Admiral (E) George Herbert Hempson Brown, Bath- 
ampton, Somerset ; Robert Alan Carman, Wellington, 
N.Z.; Lieut. (E) Donald McGregor Clark, R.N.R., 
Cape Town; John Howlden Dawson, Wallsend-on- 
Tyne ; Thomas Dawson, Thelwall, near Warrington ; 
Raymond Edgar, Cruden Bay; Cornelis Hendrikus 
Franken, Rotterdam ; Robert Hope Gerner, Enfield ; 
Carlos Godino, Madrid ; James Grant, Hull; Frederick 
Bottin Gray, Gourock ; Edward Lawrence Green, Low 
Fell, Co. Durham; John Paul Hamilton, Dublin; 
Hilton Basil Hanwell, North Shields; Henry Mont- 
gomery Hart, Belfast ; Malcolm John Thomas Hender- 
son, Laleham; Stuart Hewison, Lanchester; Lieut. 
(E) Albert Edward Holdforth, R.N.R., Portsmouth ; 
Crawford William Hume, Weybridge, Surrey ; Charles 
Frederick Jones, Liverpool; Geoffrey Richard Jones, 
Penang; Eng. Rear-Admiral Frank Victor King, 
C.B.E., Hampstead ; Lieut.-Comdr. (E.) James Lyle, 
R.N.R., Newcastle-upon-Tyne; William Hewitson 
Menzies, Whitley Bay; Stanley Beard Michael, 
Cardiff; Baddeley Oswald Mitchell, O.B.E., West 
Hartlepool; Comdr. (E) Robert Stephenson Smyth 
Baden Powell Robson, R.N., London, S.W.7; Lieut. 
(E) Gordon Soutar, R.N., Glasgow; Herbert Charles 
Gordon Weller, Blackheath. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ LAMPANIA.”—Single-screw tanker built and 
engined by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, to the order of 
the Anglo-Saxon Petroleum Company, Limited, London. 
Main dimensions: 446 ft. overall by 54 ft. 3 in. by 31 ft. 
to upper deck; deadweight capacity, 9,000 tons. 
Hawthorn-Werkspoor four-cycle six-cylinder oil engine 
of 2,700 brake horse-power. Launch, January 7. 


M.S. “ SmRDHANA.”—Twin-screw passenger and cargo 
vessel for Indian and Far Eastern service. Built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Walker, Newcastle-on-Tyne, to the order 
of the British India Steam Navigation Company, 
Limited, London. Main dimensions: 450 ft. by 62 ft. 
6 in. by 35 ft. to upper deck; deadweight capacity, 
8,700 tons on a draught of 26 ft. 5 in. Swan, Hunter- 


Doxford opposed-piston four-cylinder Diesel engines. 
Launch, January &. 








CONTRACTS. 


The London Midland and Scottish Railway Company 
have placed contracts with MEssrRs. WELLERMAN BROs., 
LrIreD, Sheffield, for the foundation for a new 60-ft. 
diameter turntable, at Bransty Station, Whitehaven, 
and with Messrs. L. FarrcLoueH, Liwirep, Adlington, 
Lancashire, for excavations and other works at Coleham 
motive-power depot, Shrewsbury. These are in connec- 
tion with refuelling facilities for oil-burning locomotives 
and in connection with a new 70-ft. diameter turntable. 
Other contracts include one placed with Messrs. I. 
JACKSON AND Sons, LimiTeD, Lancaster, for repairs to 
slipway and traverser carriages, Fleetwood Harbour, 
and another placed with Messrs. DowsEtT ENGINEERING 
CONSTRUCTION, LimrreD, Tallington, near Stamford, 
Lincolnshire, for the provision of a Venturi meter and 
gauging station on the Shropshire Union Canal, at 
Llantisilio, North Wales. 


THE GENERAL ELECTRIC COMPANY, LIMITED, Magnet 
House, Kingsway, London, W.C.2, have received a 
contract from the North of Scotland Hydro-Electric 
Board for three vertical-shaft water turbo-alternators for 
the Errochty power station in the Tummel Garry scheme. 
Each alternator will have an output of 27,800 kVA M.C.R. 
at 11,000 volts. The turbines will be constructed by 
Messrs. Boving and Company, Limited, 56, Kingsway, 
London, W.C.2, and will have a specified rating of 
35,000 h.p. with a 525-ft. head of water. 





BOOKS RECEIVED. 


The Story of Water Supply. By F. W. Rosins. Oxford 
University Press (Geoffrey Cumberlege), Amen House 
Warwick-square, London, E.C.4. [Price 18s. net.] 

On the Footplate. By A. J. CRESWELL. Quadrant 
Publications, 390, Wakefield-road, Huddersfield. [Price 
2s. 6d. net.) 

The Transport Situation in Europe. No. 12. September, 
1946. Compiled by the EUROPEAN CENTRAL INLAND 
TRANSPORT ORGANISATION. Offices of the Organisa- 
tion, 79 Avenue des Champs Elysees, Paris (8e), and 
40, Grosvenor-square, London, W.1. [Price 5s. net.] 

The Physical Society. Report on Defective Colour Vision 
in Industry. By a committee of the Colour Group of 
the Society. The Secretary, The Physical Society, 1, 
Lowther-gardens, Prince Consort-road, South Kensing- 
ton, London, S.W.7. [Price 3s. 6d., post free.} 

The Scottish Railway Network. A Project for Reconstruct- 
ing the Scottish Railways According to Certain New 
Railway Network Principles. By J. F. POWNALL. 
Cotterell and Company, 110, Dale End, Birmingham 4. 
[Price 8s. 6d.] 

La Suspension et la Direction des Véhicules Routiers. By 
PROFESSOR M. SERRUYS. Dunod, 92 Rue Bonaparte, 
Paris (6e). [Price 390 francs.] 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1947. Compiled under the direction of the 
Editor of Shipbuilding and Shipping Record. The 
Directory Publishing Company, Limited, 33, Tothill- 
street, Westminster, London, S.W.1. [Price 20s. net.] 

Philips Resistance Welding Handbook. Philips Industrial 
(Philips Lamps Limited), Century House, Shaftesbury- 
avenue, London, W.C.2. [Price 10s. 6d. net.] 

The Story of the Telephone. A History of the Telecom- 
munications Industry of Great Britain. By J. H. 
ROBERTSON. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 
10s. 6d. net.) 

Trigonometry Refresher for Technical Men. By A. ALBERT 
Kiar. McGraw-Hill Book Company, Incorporated 
330, West 42nd-street, New York 18, U.S.A. [Price 
5 dols.] McGraw-Hill Publishing Company, Limited, 
Aldwych House, Aldwych, London, W.C.2. [Price 
25s.) 

Fuels, Combustion and Furnaces. By PROFESSOR JOHN 
GRISWOLD. McGraw-Hill Book Company, Ineorpor- 
ated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 5-50 dols.} McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 27s. 6d.] 

Admiralty. H.M.S. Vanguard and the Royal Voyage to 
South Africa. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 9d. net.} 

The Ohio State University. Engineering Experiment 
Station. Bulletin No. 126. Stress-Strain Relations in 
Ceramic Materials. By PrRroressor J. O. EVERHART 
and MARJORIE L4SSETTRE. The Director, Engineering 
Experiment Station, The Ohio State University, 
Columbus 10, Ohio, U.S.A. [Price 50 cents.] 

Science in Britain Series. The Steam Turbine and Other 
Inventions of Sir Charles Parsons, O.M. By R. H. 
Parsons, M.I.Mech.E. Published for the British 
Council by Longmans Green and Company, Limited, 
43, Albert-drive, Wandsworth, London, Ss.W.19. 
[Price 1s. 6d. net.] 

Inventions, Patents and Monopoly. By PETER MEIN- 
HARDT. Stevens and Sons, Limited, 119 and 120. 
Chancery-lane, London, W.C.2. [Price 25s net.] 





PERSONAL. 


Str FREDERICK Balin, M.C., a deputy-chairman to 
Imperial Chemical Industries, Limited, and appointed 
deputy-president of the Federation of British Industries 
last February, has been nominated President of the 
Federation. 

Srk ArRcHIBALD McKinstry, D.Sce., M.I.Mech.r., 
M.I.E.E., has been appointed by the Minister of Trans- 
port to be the second member of the Road and Rail 
Appeal Tribunal, constituted under the Road and Rui] 
Traffic Act, 1933. Sir Archibald will serve for three 
years. The chairman of the Tribunal is Mr. G. bk, 
Rosrnson, C.B., M.O., and the other member is Mr. E. S. 
SHRAPNELL-SMITH, C.B.E. 

Sm Ropert WartTson-Watr, M.I.E.E., F.R.Ae.S., 
F.R.S., has relinqnished the full-time appointments of 
vice-controller of communications equipment under the 
Ministry of Aircraft Production, and scientific adviser 
on telecommunications under the Air» Ministry, and is 
taking up private work. He will continue, however, to 
devote part of his time to consulting work for the Govern- 
ment, and will act as scientific adviser on telecommuni- 
cations to the Ministry of Supply, Air Ministry, Ministry 
of Civil Aviation and Ministry of Transport. 

Mr. G. McKay CAMPBELL retired from the board of 
directors of the British Thomson-Houston Company, 
Limited, on December 31. On that date, Mr. C. F. 
TRIPPE, M.I.E.E., for many years manager of the sound 
and reproducer sales department, also retired. Mr. 
W. S. STEEL, B.Sc. (Eng.), A.M.1.E.E., A.M.I.Mar.E., 
has been appointed manager of the home sales depart- 
ment of the firm, and Mr. R. G. A. Drmamick, B.Sc., 
A.M.I.E.E., A.M.1I.Mech.E., has been made manager of 
the marine department in succession to Mr. Steel. 

Mr. J. G. LANG, C.B., has been appointed Secretary 
of the Admiralty in succession to the late Sm HENRY 
MARKHAM, K.C.B., M.C. 

ENGINEER REAR-ADMIRAL F. V. KiNG, C.B.E., has 
been appointed technical consultant for the shipbuilding 
and marine interests of Tubes Limited, and the Chester- 
field Tube Company, Limited. 

Mr. W. J. Drummonp, M.Inst.C.E., M.I.Mech.E., 
deputy chairman, North-West Divisional Coal Board, 
has been appointed honorary secretary of the British 
National Committee of the World Power Conference in 
succession to the late Mr. C. RopGrErs, 0.B.E. 

Lorp LaTHaAM, J.P., L.C.C., has been re-appointed a 
member of the London Passenger Transport Board 
for a further period of three years from January 20. 

Dr. K. Terzacut, M.Inst.C.E., Professor of Civil 
Engineering Practice, Harvard Graduate School of Engi- 
neering, Cambridge, Massachusetts, U.S.A., an authority 
on soil mechanics, was the recipient of the Norman Medal 
of the American Society of Civil Engineers for the third 
time, on January 15. He was awarded the medal in 
1930 and in 1943. 

Mr. F. M. BURRELL, M.I.E.E., M.I.Mech.E., engineer 
and manager of the Jersey Electricity Company, Limited, 
retired on December 31, 1946. Mr. H. H. Lonason, 
M.I.Mech.E., A.M.I.E.E., formerly chief assistant 
engineer, has now been made engineer and manager. 

Mr. L. S. ROCKEFELLER, of New York, has been elected 
a director of the International Nickel] Company of Canada, 
Limited, to fill the vacancy caused by the death of 
Mr. T. Morrison, of Pittsburgh. 

Mr. P. M. M. TOWNSEND has been appointed to the 
Colonial Service as an executive engineer in the Public 
Works Department, Nigeria. CapTaIn W. H. FRENCH 
has been made an engineer in the Posts and Telegraphs 
Department, Nigeria. 

Mr. F. W. Ossporn has been appointed manager of 
the Midland branch office of the British Aluminium 
Company, Limited, at Lansdowne House, 41, Water- 
street, Birmingham, 3, in place of Mr. C. G. POUNTNEY, 
who has resigned from the staff of the company. 

Mr. T. W. Pears has been appointed the representative 
of the British shipbuilding industry in the South American 
continent. He is establishing his headquarters in Buenos 
Aites. 

Owing to increased activities and the consequent 
expansion of the staff, the ALUMINIUM DEVELOPMENT 
ASSOCIATION have removed from 67, Brook-street, Lon- 
don, W.1, to more suitable premises at 33, Grosvenor- 
street, W.1. The telephone number, namely, MAYfair 
7501, remains unchanged. 

THE ASSOCIATION OF BRITISH CHEMICAL MANUFAC- 
TURERS, 166, Piccadilly, London, W.1, inform us that 
the permanent address of their branch office in Bombay 
is: Janmabhoomi Chambers, Fort-street, Ballard Estate, 
Bombay, 1. (Telephone: Bombay 30457; Telegrams : 
Manuchem Bombay.) 

Messrs. CrRossLEY BROTHERS, LIMITED, Openshaw, 
Manchester, 11, have secured new and larger offices in 
London, at Langham House, 308, Regent-street, W.1. 
(Telephone : LANgham 3217-8.) These premises will be 
opened on January 28 and will also represent CROSSLEY- 
PREMIER ENGINES, LIMITED. 











7 == 


_ JA Ths 19M. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—If the output performance of Scotland’s 
leading steel p is an indication of Scottish output 
in 1946, the annual ingot tonnage produced last year 
should exceed 1945 by about 50,000 tons. The margin 
over 1945 is not large, but in face of labour and raw 
material shortages more acute than those experienced in 
1945, the production during 1946 must be considered 
as very good. The works have all resumed after the 
holidays, and consumers are pressing for steel. Ship- 
yards, engineering shops, power-plant producers, struc- 
tural engineers, and others are all needing speedy deli- 
veries as their stocks have fallen to very low levels. 
Makers have restarted with the heaviest order books ever 
held at the beginning of any year, and are reluctant to 
accept fresh commitments for delivery before the end 
of Period 2 or the beginning of Period 3. The export 
position is even more difficult. Only high-priority 
business, approved by the Control, can be taken. A 
feature is the weight of steel wanted on behalf of the big 
oil combines, whose development work overseas is 
given the highest priority by the Government. Presum- 
ably, the oil programme must be developed rapidly to 
meet the national fuel shortage and build up dollar cur- 
rency. 

Scottish Coal.—Supplies have been maintained reason- 
ably well, and, so far, there has been no dislocation of 
local industry. The Scottish market has been well 
served by its coal administrators. The position, however, 
is very complicated. The holidays accounted for a loss 
of output of approximately 270,000 tons, but in addition, 
open-cast supplies have almost disappeared for the time 
being owing to bad weather and transport difficulties, 
and this has accentuated the shortage. On the other 
hand, the cold weather and short days have caused 
increased consumption of coal, gas, and electricity, with 
the result that the coal stocker have been dissipated to 
a serious extent. Industrialists’ stocks have diminished 
to an average of only a week or 10 days’ supply. 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—It was reported on the Welsh 
steam-coal market last week that arrangements had been 
concluded for the arrival of 30,000 tons of French pitwood 
for the Welsh mines, for delivery before the end of 
February. Before the war, France was the largest source 
of supply of timber for the mines, sending about 300,000 
tonsa year. The invasion brought deliveries to a stand- 
still, but arrangements were made for a resumption of 
supplies in December, 1945, when contracts were entered 
into for the supply of 40,000 tons. Later, however, 
difficulties were encountered regarding price, and ship- 
ments have been in abeyance since about the middle of 
last year. Allocations o, fuel from South Wales for 
export during January remain at the low level reached 
during the two preceding months. As a result, only 
about 7,000 tons of coke breeze will be available for 
shipment under the exporters’ scheme for supplying the 
liberated countries. Apart from these, some “Small 
quantities of low-grade coals will be obtainable, chiefly 
for shipment to Eire, which has been receiving some col- 
liery slurries and fines. In addition, the anthracite 
trade with Canada continued along limited lines. There 
was a brisk bunker trade with a number of ships being 
diverted from the Mersey ports to South Wales because 
of the shortage and the price advantage enjoyed locally. 
The demand from inland consumers remained heavy and 
supplies were inadequate to cover all requirements. As 
a result, producers were concentrating upon maintaining 
the flow of coals to meet the most pressing needs of the 
high-priority consumers. Order books are well filled 
ahead and there is little likelihood yet of supplies becom- 
ing much more freely available for ordinary industrial 
consumers. Cokes and patent fuel are in active demand 
and are difficrlt to secure. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the strong demand for tin-plates was 
fully maintained, but as most makers had already 
taken a large number of orders for Period 1, slightly less 
business was transacted. In the export market, owing 
to the comparatively small quantities available, the 
sales were limited. Steel sheets continue to be im 
exceptionally strong demand, and, as makers have full 
order books covering the first half of the year, business 
is difficult to negotiate. Iron and steel scrap is not as 
freely offered as it was, and the demand is stronger. 





CYCLE AND MoTor-OycLe SHow.—The British Cycle | inthe Wentworth district. 





ENGINEERING. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, WEDNESDAY. 


General Situation.—The demand for iron ‘and steel is 
greatly in excess of supplies and is increasing. Better 
rail transport is steadily relieving congestion at the pro- 
duction plants fbut delayed deliveries are still extensive 
and are retarding much needed reconstruction work. 
Home and overseas customers are pressing for the supply 
of maximum parcels of materia! against running con- 
tracts and makers of most commodities have made 
preparations for re-starting new plants as soon as the 
fuel situation and the position regarding skilled labour 
justifies a movement in that direction. The total ton- 
nage of pig iron available for distribution is inadequate 
for current needs, notwithstanding the exceptionally 
heavy use of scrap in foundries and steel furnaces. The 
yield of Cleveland ironstone is still on a disappointing 
scale, but imports of foreign ores are expected to be 
maintained at a high level if trade disputes and strikes 
can be avoided. Semi-finished and finished descriptions 
of material are taken up as soon as allocations are granted 
and the general opinion is that greater flexibility in dis- 
tribution of tonnage is desirable. 

Foundry and Basic Iron.—The larger supplies of high- 
phosphorus pig iron required for the light-casting foun- 
dries have to be drawn from producing areas at a distance, 
since the suspension of the make of Cleveland brands. 
Nearly all the foundry iron moving into use at North 
East Coast consuming plants comes from the Midlands, 
and the pressure for larger deliveries from that area is 
increasing. There is no saleable basic iron, the whole 
of the production being absorbed by the needs of the 
makers’ own consuming departments. 


Hematite, Low-Phosphorus and Refined Iron.—East 
Coast hematite is becoming scarce. Merchants have 
virtually ceased to endeavour to secure export licences 
to do business with customers abroad. Home users are 
experiencing increasing difficulty in obtaining parcels 
to cover their urgent needs. The outputs of low- and 
medium-phosphorus grades of iron are only sufficient to 
cover current requirements and the expanding demand is 
likely to strain the sources of supply to the limit. 
Refined iron is in strong request for home purposes and 
the production no longer provides any surplus for ship- 
ment overseas. 

Manufactured Iron and Steel.—Users of semi-finished, 
and most descriptions of finished, iron are receiving fairly 
satisfactory supplies, but all classes of steel are wanted 
in much larger quantities than are obtainable at present. 
The demand for steel semies is still extremely heavy, and 
while substantial parcels of bars and slabs are reaching 
the sheet works, the acute shortage of billets is interrupt- 
ing operations at the re-rolling mills. Sheetmakers have 
very heavy commitments and are now indicating delivery 
dates as far ahead as the third quarter of the year. 
Plate producers have sufficient bookings to keep them 
very actively engaged for a considerable time and have 
difficulty in meeting demands against rnnning contracts. 
Manufacturers of railway material have a great deal of 
work in hand, and report that all products are in strong 
request for home needs and for shipment to South 
Africa, South America and the Middle East. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Blast-furnace coke is now being 
worked through to the furnaces more satisfactorily 
owing to the general speeding up of mineral traffic move- 
ment on the railways. Adequate supplies of pig-iron 
are coming forward. Finished iron is in strong request, 
and production is fairly satisfactory having regard to 
labour shortage. The installation of fuel-oil burning 
equipment has made it possible for leading concerns to 
maintain their steel output, but there are still consider- 
able stoppages in production at many works due to 
periodic cuts in gas and electricity supplies. Engineering 
departments are adversely affected by coal shortage, 
though there has been no closing down of works. Order 
books are well-filled in all sections. To effect more 
satisfactory deliveries to home customers, a good deal of 
export business is being declined and some held in 
abeyance. Complaints are made of shortages of wagons, 
which result in delays in the dispatch of semi-finished 
and finished products. 

South Yorkshire Coal Trade.—Miners are working 
fuller time following the spate of absenteeism which 
succeeded the holidays. Quicker movement of coal and 
empty-wagon trains is relieving the situation, with the 
help of a considerable tonnage of outcrop coal. It is 
understood that six new opencast sites are to be developed 
Inadequate supplies of coking 


and Motor-Cycle Manufacturers’ Union have announced | coal are accentuating the scarcity of coke, especially of 


that the first Cycle and Motor Cycle Show since before the 
war will be held at Earl’s Court, London, S.W.5, towards 
the end of October. We understand that arrangements 
for the exhibition are now far advanced. 


domestic sorts and sizes. More use is being made of the 
South Yorkshire Navigation Canal to effect deliveries of 
coal to industrial concerns. No export business can be 
entertained, except in very inferior fuels. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
colump shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
Centre: Monday, January 20, 6 p.m., Royal Institution, 
Colquitt-street, Liverpool. ‘“‘ Development of Radar,” 
by Dr. R. A. Smith. Radio Section : Tuesday, January 21, 
5.30 p.m., Victoria-embankment, W.C.2. Discussion on 
“Radio versus Line for Communication Systems,” 
opened by Mr. A. H. Mumford. North-Western Trans- 
mission Group : Tuesday, January 21, 6 p.m., Engineers’ 
Club, Manchester. ‘“ Three-Phase Distribution and 
Electric Welding and Furnace Loads,” by Mr. A. L. 
Morris. Transmission and Measurements Sections: 
Wednesday, January 22, 5.30 p.m., Victoria-embank- 
ment, W.C.2. Discussion on “‘ Switchgear Alarms and 
Indications,” opened by Messrs. T. S. Andrew and T. R. 
Reyner. Installations Section: Thursday, January 23, 
5.30 p.m., Victoria-embankment, W.C.2. “‘ The High- 
Pressure Mercury-Vapour Discharge,” by Messrs. V. J. 
Francis and W. R. Stevens.. Measurements Section : 
Friday, January 24, 5.30 p.m., Victoria~-embankment, 
W.C.2. “The Electrical Technique Applied to Other 
Industries,” by Mr. H. C. Turner and Mr. G. M. Tomlin. 


INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Monday, January 20, 6 p.m., King’s College, W.C.2. 
“Gas Turbines and Their Prospects,” by Professor 
8. J. Davies. 


INSTITUTION OF PRODUCTION ENGINEERS.—WNorth- 
Eastern Section: Monday, January 20, 6.30 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘“ Profile Machining,” by 
Mr. N. J. Cooke. ‘‘ Maintenance of Machine Tools,” by 
Mr. F. Ward. Preston Section : Wednesday, January 22, 
7.15 p.m., Harris Institute, Avenliam, Preston. “ Train- 
ing of Apprentices,” by Mr. V. W. Pilkington. Man- 
chester Section: Wednesday, January 22, 7.15 p.m., 
College of Technology, Manchester. ‘“‘ Factory Inspec- 
tion,” by Mr. H. E. Chastney. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, January 20, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Problems of Cylinder Bore Wear,” 
by Mr. W. A. Robotham. Luton Centre: Tuesday, 
January 21, 7.30 p.m., George Hotel, Luton. “ Air 
Cleaning,” by Mr. T. C. Worth. Leyland Centre: 
Wednesday, January 22, 7.15 p.m., Messrs. Leyland 
Motors, Limited, Thurston-road, Leyland. ‘“‘ Low- 
Temperature Starting of Petrol and Compression-Ignition 
Engines,” by Mr. R. Barrington and others. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Janu- 
ary 21, 5.30 p.m., Great George-street, S.W.1. “‘ A New 
Piling Formula,”’ by Dr. Osear Faber. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN ScoTLanp.—-Tuesday, January 21, 6.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘“‘ Longitudinal Bending 
Moments in Ships,” by Mr. J. M. Murray. 


RoyaL Society oF ARTS.—Wednesday, January 22, 
5 p.m., John Adam-street, W.C.2. ‘Gas Turbines,” 
by Sir Claude Gibb and Dr. A. T. Bowden. 


Royat METEOROLOGICAL SOCIETY.—Wednesday, Jan- 
uary 22, 5 p.m., 49, Cromwell-road, S.W.7. Annual 
General Meeting. ‘‘ The Geographer’s Contribution to 
Meteorslogy,” by Mr. G. Manley. 


NEWCOMEN SocreTy.—Wednesday, January 22, 5.30 
p.m., James Watt Institute, Birmingham. “‘ History 
of the Staffordshire Thick Coal Seam,” by Mr. F. T. 
Perrins. 


INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
lands Branch : Wednesday, January 22,7 p.m., Technical 
College, Gainsborough. ‘‘ Wire Drawing Machines,” by 
Mr. 8. H. Richards. North-Western Branch: Thursday, 
January 23, 6.45 p.m.; Engineers’ Club, Manchester. 
“ Free-Piston Compressor-Engines,” by Mr. H. O. 
Farmer. Southern Branch: Thursday, January 23, 
6.45 p.m., Royal Pavilion, Brighton. Annual Meeting. 
“The Steam Cycle in the Central Power Station,” by 
Mr. G. H. Martin. Institution: Friday, January 24, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
“ Materials New to Engineering,” by Dr. F. T. Barwell 
and Mr. J. C.W. Humphrey. London Graduates’ Section : 
Saturday, January 25, 3 p.m., Storey’s-gate, St. James’s 
Park, S.W.1. Annual Lecture: “Coal Mining and the 
Mechanical Engineer,” by Mr. W. J. Drummond. 

INSTITUTION OF STRUCTURAL ENGINEERS.——-Thursday, 
January 23, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“ Stress Grading of Timber,” by Mr. E. H. Nevard. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—tThursday, January 23, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“‘ Delicolor Equipment,” by Mr. E. E. Faraday. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, Jan- 
uary 24, 6.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Engin- 
eering Equipment of Flax Mills,” by Mr. Bernard C. 
Oldham. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE Bark 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and al] other correspondence to the 
Manager. 

Accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders shouid be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


' 

For the United Kingdom and all 
places abroad, with the exception 
Sea Reten 2 cen oe £410 0 

OE CED oo sassce-socessssscceee £4 5 0 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 


ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
meagures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 





TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval, 


The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 





CONTENTS. 
PAGE 


The Irrawaddy River Bridge on the Ledo-Burma 
RR Pepe EAM Bie SR 49 

Literature.—An, Introduction to Electronics. Fac- 
tors Affecting Heat Transmission Through 
Insulated Walls. Relaxation Methods in Theo- 


retical Physics. Mechanical Inspection... . &2 
Scientific Research in Australia ..00.0.00...000.0.000.0.020..-.- 53 
The Fischer-Tropsch Process: Present and Future 654 


Flat-Bottom Rails on the L.N.E.R. ane. ee 
Molybdenum in Cast Iron............................. he 


Electronic Balancing Machine (Jlus.).. 56 
General-Purpose Industrial Tractors rs (Iu. ) 57 
Institution Elections ...... foie ae 
Launches and Trial _— ahi 58 
Contracts ae 
Books Received aoe . 58 


Personal ‘ ‘ Lavina 
Notes from the North ; 59 
Notes from the South-West 59 


Notes from Cleveland and the Northern Counties... 59 
Notes from South Yorkshire... 59 
Notices of Meetings 59 
The Electricity Nationalisation Bill 61 
Smoke Measurement.. 62 
Letters to the Editor.—Reinforcement of Branch 
Pieces (Illus.) 63 
The Engineering Outlook—III 64 
Labour Notes 68 


X-Ray Method of Measuring Poisson’s Ratio (J lus. ) 68 
The Extinction of Arcs in Air-Blast Circuit Breakers 


(Illus.) ........ i 70 
Catalogues bs 72 
ot nadia ” Patent Record (Illus. ). hs 








ENGINEERING 


FRIDAY, JANUARY 17, 1947. 





Vor. 163. No, 4227. 








THE ELECTRICITY 
NATIONALISATION BILL. 


Tue Bill providing for “the co-ordination under 
public ownership of the electricity supply industry 
in Great Britain,’ as promised on several recent 
occasions by the Minister of Fuel and Power, was 
published at the end of last week. It consists of 61 
clauses and three schedules and covers a great deal 
of ground, the clauses dealing with finance being 
particularly detailed. It contains few surprises, 
however, partly because the Government’s general 
intentions have been known for some time and partly 
because the task that the Bill sets out to perform 
can be dealt with only in a limited number of ways. 
The first 12 clauses are concerned with what may 
be called administration. They provide for the 
establishment of a British Electricity Authority 
(referred to in the Bill as the Central Authority) 
and 14 Area Boards, with which the same number 
of Consultative Councils will co-operate. In addi- 
tion, the existing North of Scotland Board will 
continue to function under the control of the Central 
Authority. This Central Authority will have power 
to generate and to supply electricity in bulk to the 
Area Boards and they, in turn, will carry out the 
work of distribution. The North of Scotland 
Board, however, will be responsible for both genera- 
tion and distribution in its area. 

The policy of both the Central Authority and the 
Area Boards will be to secure the use of all economi- 
cal methods of generating, transmitting and dis- 
tributing electricity, as well as to cheapen supplies, 
to simplify methods of charging, and to standardise 
systems of supply and types of fittings, The 
Central Authority is also empowered to manufac- 
ture, sell, hire, install and repair electrical plant and 
fittings, and the Area Boards to exercise the same 
functions with regard to fittings only, except that 
they may not manufacture them. Further, the 
Central Authority is to investigate the methods by 
which the surplus heat from generating stations 
may be used for heating adjacent buildings. In 
carrying out these manifold tasks, these bodies 
will be subject to any directions which the Minister 
of Fuel and Power or the Secretary of State for 
Scotland may give on matters which appear to 





them to affect the national interest; and there 
is ample evidence throughout the Bill that this 
control will not be confined to questions of high 
policy: The Central Authority will have general 
control of the policy of the Area Boards and the 
latter bodies will have the advantage of receiving 
representations from the Consultative Councils ; 
which indicates that, in principle at least, these 
are not intended to play an altogether inactive role. 

As regards the composition of this impressive 
array of commissaries, the Central Authority will 
consist of a chairman and not more than six members 
with experience and capacity in “industrial, com- 
mercial and financial matters, applied science, 
administration or the organisation of workers.” 
In addition, not more than four other members 
will be selected from the chairmen of the Area 
Boards. The chairman of the North of Scotland 
Board will also be a member. The Area Boards 
will consist of a chairman and not more than seven 
members, with the same qualifications as those on 
the Central Authority, except that experience in 
local administration is added. The chairman of the 
Consultative Council for each area will also be a 
member. Each Consultative Council will consist 
of not less than 20 nor more than 30 members. 
Of these, not less than half will be appointed from 
a panel representing local authorities, while the 
rest will represent consumers of electricity and 
organisations interested in electrical development. 

A simple arithmetical calculation shows that the 
Minister has allotted himself the task of selecting 
not less than 399, and possibly as many as 539, 
persons whose duties will be mainly controlling, 
administrative or consultative. With the staffs 
that these Councils, etc., will have to employ, they 
will comprise a Gargantuan organisation which, it 
must be remembered, is to be superimposed on those 
already existing. There will be every probability, 
therefore, that friction will be added to the machin- 
ery rather than subtracted from it, especially as the 
paper work, which is inevitable in the conduct of 
large concerns, will tend to increase, and there may 
be great differences of opinion on policy. The pros- 
pect of rapid development along the right lines, 
therefore, is not very rosy. Nevertheless, it is 
intended that, on a date to be appointed by the 
Minister of Fuel and Power, all the existing under- 
takings, including the Central Electricity Board, 
the power-generating companies, and those holding 
companies, 75 per cent. of whose assets comprise 
interests in electricity supply, shall be taken over 
either by the Central Authority, which will concern 
itself with generation and transmission, or by the 
Area Boards, who will be responsible for the remain- 
ing assets. The Electricity Commission also will 
cease to function. 

As regards compensation for this wholesale 
acquisition of their property, the shareholders in 
privately-owned electricity supply undertakings will 
receive British Electricity Stock to an amount equal 
to the value of their securities on certain dates in 
1945 and 1946, whichever is more favourable to the 
holder. The precedent set in the Bill for the 
nationalisation of the railways is being followed, 
therefore, but, in this case, is even more completely 
lacking in generosity or even justice. It is pro- 
bably this part of the Bill which will receive the 
severest criticism in Parliament, and Mr. Dalton 
may find it difficult to adduce other arguments in its 
defence than those he used during the debate on 
the Transport Bill. In the first place, the prices of 
shares in the electricity supply companies have 
been artificially depressed by the shadow of nation- 
alisation, while, secondly, their holders have not 
suffered those fluctuations in returns on their 
investments which have been the lot of those owning 
railway stock. The injustice inflicted on the holders 
of electricity stock, therefore, is probably greater 
than that inflicted on railway stockholders. 

The municipally owned electrical undertakings 
are being treated with even less generosity ; they 
are to receive merely payments to cover their 
existing interest and sinking fund charges, and 
these, not in the form of lump sums, but of annual 
contributions. In other words, the long-established 
undertakings which have already paid off a con- 
siderable portion of their debt will fare worse than 
those which are not in so sound a financial condi- 
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tion. Moreover, this procedure, though undoubtedly 
it possesses the virtue of simplicity, will place the 
local authorities in other difficulties ; for, when the 
electricity undertakings are handed over to the 
Central Authority, the contributions which their 
departments generally make to the central over- 
head expenses of the Authority will be lost, as 
will certain benefits with regard to income tax, 
and the payments that are sometimes made in 
relief of the rates. There is the point, too, that 
there seems to be no indication of what is to happen 
to the reserve funds, nor, especially, how the under- 
takings now to be acquired by the Central Authority 
and the Area Boards are to be valued for rating 
purposes. This is of particular importance, since 
electricity undertakings have been large ratepayers 
and Government departments have not. Perhaps 
these are some of the many details, which the 
Minister is to determine by regulation. If so, the 
position can hardly be regarded as satisfactory. 

Space does not permit discussion of the numer- 
ous and complicated financial provisions of this 
measure. It must suffice to say that they are 
extremely detailed, and that many of them seem 
to have been drafted in that atmosphere of sus- 
picion, regarding the integrity of those with whom 
they have to deal, which is becoming an increasing 
feature of Treasury practice. It may be noted, how- 
ever, that the Central Authority will be obliged 
to arrange that its revenue and those of the Area 
Boards are sufficient to meet the combined out- 
goings properly chargeable to revenue account, and 
will have general financial control over the policy 
of the Area Boards. The Authority will also be 
empowered to create and issue British Electricity 
Stock to the extent of 700,000,000/., while the 
North of Scotland Board will be able to. issue 
another 100,000,000/. It is intended that these 
sums shall be utilised for capital purposes. They are 
additional to the amounts payable for compensa- 
tion, which, in the case of the companies alone 
(including the Central Electricity Board), it is esti- 
mated, will be about 350,000,000/. It will be seen, 
therefore, that there is no intention of starving de- 
velopment, and it is only to be hoped that these 
large sums will be warily and economically spent. 

The question remains whether, in spite of the 
Government’s expectation that, in due course, the 
new organisation of the industry will permit the 
cheapening of electricity supplies generally, all this 
cumbersome machinery is really necessary. Na- 
tionalisation, it must be insisted, is not a universal 
remedy for industrial ills, either present or future. 
In the case of the mining industry, it was possibly 
the only way out of an impasse which was threaten- 
ing the prosperity of the nation. In the case of 
transport, it may or may not have been the best 
method of alleviating the conditions brought about 
on the railways by the war and of introducing 
greater co-ordination among the various services. 
The electricity supply industry, however, though 
it has its difficulties, is, in the main, sound and 
prosperous, and might have been allowed to con- 
tinue in its present hands without being subjected 
to the upheaval which this Bill must inevitably 
cause. At the best, it cannot be said that the 
new organisation provides more than the bare bones 
for a future structure. In fact, there is a good deal 
to be said for the view, already expressed by the 
companies, that it discloses no concrete plan for 
the improvement of the industry, or for the provi- 
sion of a more’ abundant or cheaper supply of 
electricity. This may be because the Government 
themselves have no such plan. If that is so, the 
result can only be to delay such improvements 
as are urgently required and progress when the 
need to accelerate it is paramount. 

We have no doubt that the Bill will be fully 
discussed, both in principle and detail, in the short 
time that the Government propose to allow for that 
purpose ; and it may be that, during those discus- 
sions, some improvement in it may be made and 
some light thrown upon its obscurities. That is 
the more necessary since the measure is avowedly 
only part of the larger plan to deal with the country’s 
fuel and power as a whole. The question should be 
asked, therefore, what role this plan is intended to 
play in the much wider reorganisation, the avowed 
object of which is to integrate the national resources. 





SMOKE MEASUREMENT. 


A SUBSTANTIAL contribution to the related pro- 
blems of atmospheric pollution and the efficient use 
of solid fuel is contained in a technical report* 
recently issued by the Fuel Research Station of the 
Department of Scientific and Industrial Research. 
One of the practical steps that arise in the early 
stages of the study of efficiency and smoke pro- 
duction in relation to coal-burning appliances in 
general is to correlate the changes of optical density 
of the effluent smoke with the other characteristics 
of the chimney gases, and with the combustion 
processes with which they are associated. Present 
circumstances in this country emphasise the always 
important economic aspect of minimising waste due 
to incomplete combustion, and the inefficiency 
indicated by excessive smoke production is univer- 
sally recognised, if not invariably remedied. It is 
less widely understood, however, that the nature of 
the smoke particles, and the chemical composition 
of the effluent as a whole, must be closely affected 
by the same conditions of combustion as determine 
the efficiency or otherwise of the appliance, and 
that these properties as well as the volumetric 
rate of smoke production need to be studied scien- 
tifically as a preliminary to ensuring the utmost 
utility of domestic as well as industrial coal 
consumption. 

The report of the Fuel Research Station is based 
on a series of experiments which were carried out 
on a Lancashire boiler, 28 ft. long by 7 ft. 6 in. in 
diameter, having two hand-fired grates, below which 
air was supplied by steam-jet injectors. The 
chimney, 4 ft. square internally and 60 ft. high, 
produced a somewhat limited natural draught 
which was augmented by a steam nozzle in a throat 
near the base of the chimney. At the time when the 
investigation was conducted, the usual method of 
estimating the density of smoke was by visual 
comparison of the effluent from the top of the 
stack with the well-known Ringelmann charts. 
It is a simple method, still commonly used, but so 
much affected by atmospheric conditions and the 
state of the light as to be too unreliable and insensi- 
tive to reveal the small differences relevant to 
scientific examination. The experimenters, there- 
fore, devised a means of assessing the optical 
density of the smoke in the chimney, embodying 
the principle of matching light transmitted through 
the smoke with light from the same source, passing 
through adjustable light-absorbing glass wedges, 
but otherwise unobstructed. A Féry optical pyro- 
meter was successfully adapted for this purpose 
and yielded a range of smoke-density “‘ numbers ” 
from 0 to about 18, roughly corresponding to the 
Ringelmann chart range from zero, connecting no 
smoke at all, up to 5, corresponding to dense black 
smoke. 

The apparatus employed for sampling, filtering 
and analysing the constituents of the smoke also 
presents some features of interest. The actual 
sampling was straightforward enough, smoke-laden 
gas being withdrawn through a l1-in. bore facing 
tube by an exhauster. After filtration, the volume 
was measured by a wet meter. In order to ensure, 
however, for representative sampling, that the 
velocity of the gas entering the sampling tube was 
equal to that in the chimney, two Pitot tubes were 
fitted, respectively, inside and outside the sampling 
tube, thus enabling the speed of withdrawing the 
sample to be adjusted to the correct value. To 
permit accurate measurements with the Pitot tubes, 
it was necessary to increase about tenfold the 
velocity of the flue gas at the sampling station, by 
installing an artificial throat in the chimney at a 
convenient distance above the steam-jet draught 
augmenter. Successful filtering, after some experi- 
menting, was achieved by an arrangement of 
staggered baffle plates, succeeded, in series, by a 
large calico bag. All the deposited matter in the 
sampling system, as far as the bag filter, had to be 
collected and weighed after each test, and portions 
of it were subsequently analysed for composition, 





* Smoke and Its Measurement. Fuel Research Tech* 
nical Paper No. 53. H.M. Stationery Office, Kingsway: 
London, W.C.2. [Price 6d. net.) 





and microscopically examined. Flue gas analyses 
were carried out in the usual way. 

With the intention of determining the relation 
between the density and composition of the smoke, 
and of indicating the effects of furnace conditions 
on the quantityand nature of the suspended particles, 
two series of tests were conducted, the boiler being 
worked, respectively, at half load and at its full rated 
output of 5,000 Ib. of steam per hour, as measured 
by a reliable steam meter. For the half-load tests, 
the coal used was a rather poor Northumberland 
slack, having 19 cent. ash and a calorific value 
of 11,400 B.Th.U. per Ib. In most of the full-load 
tests, a Yorkshire gas coal was used, containing 
6 per cent. of ash, and having a calorific value of 
14,300 B.Th.U. per lb. A few check tests at full 
load with the Northumberland coal gave closely 
the same results as for the Yorkshire coal. 

From both series of tests it was possible to con- 
clude with confidence that well-defined relationships 
exist between the observed optical densities of 
different smokes, produced by varying the supply of 
secondary air above the fire ; and the quantity and 
composition of both the suspended matter and the 
combustible gaseous constituents of the flue gases. 
The results are probably general enough for the 
principles to apply to fuel and boiler loads different 
from those actually tested, and to permit the assump- 
tion that other types of boiler and sizes of chimney 
would show variations of degree rather than of kind. 
This particular conclusion, reached by the experi- 
menters, may perhaps be presumed to need verifi- 
cation before it could be applied at all closely to 
boiler plants operating on powdered coal or oil fuel. 

So far, however, as concerns the smaller hand- 
fired boilers which are commonly ranked among 
the less praiseworthy coal consumers as regards 
efficiency and pollution, it is noteworthy that the 
Fuel Research Station tests revealed an almost 
constant proportion, amounting to about 14 per 
cent., of carbon dioxide in the flue gases, irrespective 
of whether the boiler was working at half or at full 
load, or whether the smoke produced was only light 
or densely black. The carbon-monoxide content, 
by contrast, increased with smoke density, from 
0-1 to 4 per cent. at half load, and from 0-1 to 1-6 
per cent. at full load. This was the most important 
unburnt constituent of the smoke, but the loss in the 
form of methane also increased with greater density 
of smoke. The potential heat loss in the form of 
solid matter, while attaining the by no means neglig- 
ible proportion of 2 per cent. with a black smoke, 
was relatively small, and the useful practical point 
emerges that the visible indication of inefficiency 
in the form of black smoke is really a sign of the more 
serious gas losses that accompany it. In this con- 
nection, however, it is interesting to note that, when 
account was taken of sensible heat in the excess air, 
the highest boiler efficiencies were obtained when 
the smoke was dark grey, corresponding approxi- 
mately to Ringelmann chart No. 2. With very 
light smokes, a big alteration in excess air supply 
was necessary to cause a small change in optical 
density, whereas a small reduction of excess air 
produced a marked increase in the smoke number 
of the darker, denser smokes. 

For any smoke density, the analyses of suspended 
matter were very similar for half-load and full-load 
operation, a serious feature of both conditions, 
from the pollution standpoint, being that the 
proportion of tarry matter, which is the most 
harmful constituent, increased with rise of smoke 
density. The total of suspended matter, per unit 
volume of flue gas, was roughly proportional to the 
optical density, the ratio being independent of the 
boiler load or the quality of the coal. If this result 
can be applied generally, it can be used to indicate 
the extent to which any particular chimney is 
responsible for atmospheric pollution, provided 
that the volume of the flue gases can be estimated 
from their carbon-dioxide content and the load on 
the boiler. It will suffice, no doubt, for adequate 
hour by hour estimates of smoke density, to use 
simpler means than the optical apparatus described 
in the Fuel Research report. There is thus the 
more reason that the benefits of improved coal 
combustion, now shown to be readily attainable, 
should be neglected by no industrial or domestic 
consumer of raw coal. 
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REINFORCEMENT OF BRANCH PIECES. 























Fig. 2. 


LETTERS TO THE EDITOR. 
REINFORCEMENT OF BRANCH 
PIECES. 

To THE Eprtor oF ENGINEERING. 

Str,—We have read with great interest the articles 
by Mr. J. S. Blair on the reinforcement of branch 
pieces, published in vol. 162 of ENGINEERING, in the 
issue of July 5, 1946, and subsequently. We must, 
however, correct his remark, on page 1 of that issue, 
that no adequate treatment of this question has 
been undertaken before. The firm of Sulzer 
Brothers have been using collar stiffening since 1928 
for branch pieces and breeches pipes. The first 
pipeline to be equipped with them was that of the 
power station of Charco del Cura, in the Puente 
Nuevo plant, and was described and illustrated in 
our catalogue, Conduites Forcées, in 1931. Further 
information was contained in a number of issues of 
the Sulzer Technical Review from No. 3, 1934, 
onwards. 

The first patent granted to us on this form of 
reinforcement was Swiss Patent No. 148,227, which 
was applied for on July 5, 1930, and published on 
September 16, 1931. The corresponding German 
patent bears the number 670,287. Applications 
were also made in France and Norway. In colla- 
boration with the Swiss Federal Institute for the 
Testing of Materials, and the School of Engineering 
at Lausanne, the questions of dimensioning the new 
reinforcement were theoretially and experimentally 
investigated, the results being published in part in 
the Sulzer Technical Review, No. 2, 1941. We 
should be obliged if you would mention in your 


journal that we have been using this type of rein- 
| forcement since 1928, and thus can claim incon- 
| testable priority. We should appreciate it, also, 
| if you would reproduce one or more of the enclosed 
three photographs. 
Yours faithfully, 
Suizer BrotHers LiMiTED. 
Winterthur, 
Switzerland. 
December 23, 1946. 


[We reproduce in Figs. 1 and 2, herewith, two of the 
three photographs mentioned in the above letter; the 
third illustrates other examples of the types of rein- 
forcement shown in Fig. 2. On referring the letter 
to Mr. Blair, we received from him the reply which is 
given below. It should be added that, while the first 
article appeared in our issue of July 5, 1946, the full 
text (including the statement quoted) was in our hands 
more than two years before that date. The difficult 
circumstances obtaining towards the end of the war, 
and immediately afterwards, prevented earlier publica- 
tion.—Ep., E.] 





To THE Eprror oF ENGINEERING. 


Sm,—I was very interested to see the letter 
from Messrs. Sulzer Brothers, having long felt 
that we have both been working on the same lines, 
though, naturally, due to the war, it has been 
difficult to get adequate information as to the 
basis on which their reinforcements are calculated. 

The position is that, shortly after I started this 
reinforcement work at the beginning of 1934, I 
saw illustrations of a somewhat similar arrangement 
which was being used by Messrs. Sulzer Brothers ; 





though most of these showed a collar reinforcement, 


not a three-piece (“‘tri-form ”) type. Information 
on the subject was very scanty, and the impression 
received was that the encircling shoes, present in a 
few of the tri-form cases, were more for the purpose 
of anchorage than for strength. When our British 
Patent was taken out in 1938, of course, a search 
was made for any similar Sulzer British Patent, but 
none was found ; it was only after the war that I 
received the later issues of the Sulzer Review, in 
which considerably more detail was shown of this 
reinforcement. There seems to be no doubt that, 
in general, the types of reinforcement provided by 
Messrs. Sulzer Brothers and ourselves are similar, 
though I do not think that the method of calcula- 
tion used by them would result in the production 
of the same type of reinforcement as would the 
method described in my article. In particular, I 
would not consider the use of the bent-collar rein- 
forcement, feeling that the provision of a third encire- 
ling horseshoe so greatly improves the efficiency of the 
system that it isnot worth while to use any other type. 
When I stated in the first article, on page 1 of 
vol. 162, that “‘no adequate treatment of such a 
condition appeared to have been undertaken nor 
had any completely satisfactory type of reinforce- 
ment been produced,” I had no satisfactory 
evidence that the Sulzer reinforcement did, in fact 
make a branch as strong as the pipe, nor did I 
know the details of their method of calculation. 
Even now that I have seen some details of their 
tests, in the Sulzer Review, No. 2, 1941, it would 
seem that their method of calculating differs con- 
siderably from mine; but their test results are not 
sufficiently detailed to enable me to check exactly 
the strength of the reinforcement. The fact that 
yielding of the circular collar occurred at con- 
siderably less than the load which caused final 
failure suggests that the reinforcement was, at least, 
not as strong as one calculated on my basis would 
have been. It is not clear where the final failure 
occurred, though there is no statement that it was 
in the pipe, clear of the reinforced area, as it would 
have been with the tri-form type of reinforcement. 
Yours faithfully, 
J. S. Bia, 
Superintendent, Department of Research 
and Technical Development, 
Stewarts and Lloyds, Limited. 
Corby, . . 
Near Kettering. 
January 7, 1947. 





TEACHING Posts aT RoyaL DOCKYARD SCHOOLS.— 
Applications are invited for permanent appointments as 
assistant masters at the schools of the five H.M. Dock- 
yards in the United Kingdom at Portsmouth, Devon- 
port, Chatham, Rosyth and Sheerness. Candidates must 
have been born on or after August.2, 1909, and should 
possess an Honours degree in mathematics, physics, or en- 
gineering (mechanical or elect#ical) or have equivalent 
qualifications. There will be 12 vacancies for permanent 
masters, the approximate distribution between subjects 
being mathematics five, physics three, mechanical engin- 
eering two, electrical engineering two. Salaries will be in 
accordance with the Burnham Scale for Technical Col- 
leges. The posts are pensionable under the Civil Service 
Superannuation Act on a non-contributory basis. Further 
particulars and application forms may be obtained from 
the Director, Education Department, Admiralty, London, 
S.W.1. Candidates appointed will begin duties either on 
April 14 or September 1, 1947. 





6,000-H.P. DrEsEL-ELEcTRIC LOCOMOTIVE.—The Union 
Pacific Railroad have recently taken delivery of a 
6,000-h.p. Diesel-electric locomotive designed for fast 
passenger services at speeds up to 102 miles an hour. 
The November, 1946, issue of the Railway Mechanical 
Engineer contains an illustrated article describing this 
locomotive, which consists of three connected units. 
Each unit comprises a 2,000-h.p., 10-cylinder opposed - 
piston two-stroke Diesel engine; a shunt-wound 
commutating-pole generator; four 600-volt direct- 
current series-wound traction motors, each geared 
to one of the outside axles of two six-wheeled bogies ; 
and various auxiliaries. The middle axle of each 
bogie is not driven. The Diesel engines, which were con- 
structed by Messrs. Fairbanks-Morse Company, Beloit, 
Wis., U.S.A., have no valves or cylinder heads. The 
electrical components were supplied by Messrs. General 
Electric Company, Erie, Pa. The total weight of the 
locomotive is just over 500 short tons, the length is 194 ft. 
6 in., the driving wheels are 3 ft. 4 in. in diameter, and 








the maximum tractive effort is 165,400 Ib. 
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IlI.—Mortor Veuicues, Motor CyoLtzs aND 
CYcLEs. 


In January, 1946, the Board of Trade announced 
that it was hoped that 470,000 private cars, 135,000 
lorries and 12,000 "buses would be produced during 
the year. According to Sir Miles Thomas, vice- 
chairman and managing director of Morris Motors, 
Limited, most of the labour problems connected 
with reconversion had been overcome by the end 
of October, 1945, and, although the steel supplies 
were causing some concern to motor manufacturers, 
the industry appeared in a good position to attain 
its target. Statistics available in January, 1947, 
revealed, however, that the average monthly output 
of private cars for the first 11 months of 1946 was 
considerably below that for 1938, namely, 17,485 
compared with 28,532. Even if the December 
output reached 30,000, an increase of 20 per cent. 
on the November figure, the total production for 
the year would have been less than half the target. 
There are several reasons for this failure in pro- 
duction and these are analysed in some detail in 
this article. During the war, most motor manu- 
facturers were engaged on aircraft work and recon- 
version has involved extensive retooling. The 
industry has found it difficult to secure the special 
tools and accessories required, and the continued 
shortage of machine tools and electrical equipment, 
such as resistance welding sets, has seriously 
hindered reconversion progress. Manufacturers of 
commercial vehicles, to a large extent, were pro- 
ducing throughout the war years the same or similar 
products to those produced in peace time ; therefore, 
they have had the advantage of continuing pro- 
duction with modern equipment, much of which was 
secured during the war through ‘“* Lend-Lease,” 
and, in many cases, reconversion involved only 
minor adjustments to factory layouts. ’ 

The monthly output of commercial vehicles 
reached 12,082 for the first 11 months of 1946, 
nearly 40 per cent. more than the pre-war average, 
and, if the November figure was equalled in Decem- 
ber, the full target for the year of 147,000 would 
have been reached. The greatest difficulty the 
motor industry as a whole has had to face, however, 
has been one of raw-material shortages, particularly 
sheet steel. The seriousness of the shortages is 
illustrated by a statement by Sir Charles J. Bartlett, 
managing director of Vauxhall Motors, Limited, 
Luton, who told his employees in the first week of 
November, 1946, that the company’s scheduled 
output of 80,000 cars for 1947 would have to be 
cut to 55,000 owing to shortage of steel; instead 
of producing 330 vehicles a day, as was planned 
for December, the production would have to be 
reduced to 270, or even less. A deputation from the 
Society of Motor Manufacturers and Traders met 
Mr. John Wilmot, the Minister of Supply, in October, 
and pointed out that the proposed steel allocation 
for the motor industry was only about 15 per cent. 
of the country’s total sheet-steel supplies, whereas, 
before the war, the industry consumed nearly 
40 per cent. The deputation stated that the 
allocation would permit only about half the pro- 
duction planned for 1947. 


The labour force of the motor industry, unfortu- 
nately, is not shown in published statistics sepa- 
rately from that of the aircraft industry. Before 
the war, it was estimated that approximately 
two-thirds of the total labour employed in these 
associated industries—which, in 1938, amounted 
to about 358,000—was engaged on the manufacture 
of motor vehicles and cycles. During the war, 
however, the aircraft industry was greatly expanded, 
partly as a result of the reduction in private car 
output. It is difficult to estimate the number of 
people at present employed on the manufacture of 
motor vehicles and cycles, but it is probable that the 
pre-war proportion has been restored. Available 
statistics are set out in Table I, herewith. It will 
be seen from this table that the total labour force 
expanded more than three-fold during the war, 
declining rapidly in 1945 and during the first six 
months of 1946; since June, 1946, however, it has 





tended to increase. It is probable, therefore, that 
the number employed on motor-vehicle manufac- 
ture is considerably greater than in 1938, particu- 
larly in respect of women. Unemployment figures 
appear unduly high, but were declining steadily in 
the second half of 1946. 

Labour problems in the industry consist mainly 
of shortages of highly-skilled labour, in particular, 
machine setters and supervisory grades. It is clear 
that the industry is retaining an unduly large pro- 
portion of its increased war-time labour force ; this 
is probably one of the reasons for the serious short- 
ages in other branches of the engineering industries, 
and thus a factor contributing to the ‘difficulties 
experienced by the motor industry in securing the 
equipment and accessories it requires. The diffi- 
culties attendant on the redistribution of labour in 
engineering were discussed in the preceding article 
in this series, where the importance of planned 
redistribution was stressed. The remedy probably 
lies in securing a high output per head through 
greater efficiency of plant and equipment, but it 
is almost inevitable that shortages of raw materials 
and the hand-to-mouth existence which manufac- 
turers are leading will tend to delay a rise in labour 
productivity. 

The motor industry has been more seriously 
handicapped by strikes and general labour unrest 
during 1946 than the majority of other engineering 
industries. During March, disputes over the basis of 
fixing piece-work prices and over the employment 
of non-union labour brought about a strike of 


TABLE I.—GrReEaT BRITAIN: EMPLOYMENT IN THE 


both management and operatives, to deal with the 
many problems that continually confront an or. 
ganisation of this character and size, and Sir John 
Black stated that he had presided over meetings 
of this body when matters of major policy were 
dealt with. A number of other developments in 
this kind of co-operation took place during 1946, 
and it appears that, with a few exceptions, the 
motor industry has been successful in avoiding 
serious labour difficulties, which early in the year 
appeared likely to confront them. 

An event of major importance in the indusi:y 
took place in February, 1946, when the National 
Advisory Council for the motor-manufacturing 
industry was formed. It consists of eight repre- 
sentatives of the motor and allied industries, two 
trade unionists, one independent industrialist, and 
one representative each from the Ministry of Supply, 
the Board of Trade and the Ministry of Transport, 
and is presided over by Mr. O.S. Franks, Permanent 
Secretary of the Ministry of Supply. The function 
of the Council is to maintain and strengthen contacts 
established during the war between the Government 
and the motor industry on all matters affecting pro- 
duction, and to provide the means of regular con- 
sultation between the Government and the manu- 
facturers on such questions as the location of 
industry, exports, imports, research, design and 
technical development, production methods, and 
the general progress of the industry. There has 
been much comment on the constitution of the 
Council. The Economist queried whether the 





MoToR VEHICLES, CYCLES AND AIRCRAFT INDUSTRY. 
































(Thousands.) 
Number Employed. Employ- Number Unemployed 
ment = 
Year. Pn wal 
Total Males. | Females 1937 = 100. Total. | Males. Females 
| 
1937 July 334-6 | 303-5 | 31-1 100 17-0 | 15-8 1-2 
1938 July 357-9 | 325-3 | 32-6 107 20-9 | 2-6 | 3-3 
1939 July 473-3 | 28-1 | 45:2 | 142 148 06| «613-3 1-5 
1943 June 1,121°8 711-7 410-1 | 336 — | — -- 
1944 June 1.116-°9 709-2 lg 333 — — _ 
1945 June... 876-2 | 597-2 279-0 | 262 — | aa | _ 
1946 June... 552-4 443-1 | 109-3 165 St 1 Be) 6-2 
‘August |. 557-8 454-1 ° | 103-7 | 166 2-0 | a72 | 3-9 
September 558-5 | 456-4 102-1 | 167 19-7 | 16-1 3-6 
October .. 560°9 | . 450°8 | 101-1 | 168 | (18-9 | 15-4 3-5 





4,000 men at the factory of Humber, Limited, and a 
threat on the part of a further 50,000 to strike in 
their support. Union intervention has proved 
effective in the majority of strikes, most of which 
were “unofficial.” A strike of 3,000 employees 
of the Austin Motor Company over the employment 
of two non-unionists was settled when these two men 
agreed to join the union, but there was a more 
serious dispute at the Dagenham Works of the 
Ford Motor Company, where a demand had been 
made for all-round improvements in rates, with 
a minimum skilled rate of 4s. per hour, a starting 
rate of 3s. ld. per hour for other grades, and equal 
pay for women ; in addition, recognition was sought 
for shop stewards. It may be recalled that an 
agreement was signed in April, 1944, whereby this 
company recognised the trade unions for the first 
time, but this recognition did not extend to shop 
stewards, and this has been a source of friction. 
In general, 1946 has been a difficult year for 
labour. -War-time piece rates were unduly inflated 
and the process of readjustment to peace-time 
rates and conditions has proved difficult. There 
has been a tendency throughout the past year for 
a reduction in working hours ; several leading firms 
are now experimenting with a 42}-hour week and 
this may increase the relative attractiveness to 
labour of the motor industry, until other industries 
follow suit. The effect on costs of production has 
still to work itself out, but there has been much 
encouraging comment on the introduction of the 
five-day week. Sir John Black, managing director 
of the Standard Motor Company, told his share- 
holders in December that his company had found the 
five-day week of 42} hours of great benefit to 
employees, in their health and general well-being, 
and that production had increased and absenteeism 
had been abolished. He also mentioned the benefits 
derived from co-operation between management 
and employees. The Standard Motor Company 
have established a consultative body comprising 








Council would strengthen the industry in their 
negotiations with the Government, or whether it 
would enable the Government to convince the 
industry of the need for a new production policy, 
pointing out that, in previous discussions—for 
example, those dealing with the horse-power tax— 
the views of the industry had prevailed. Attention 
was drawn, also, to the fact that the Treasury, 
most intimately concerned with motor taxation, 
was not represented on the Council. It is hoped, 
however, that the formation of the Council will help 
the indusiry to overcome some of its difficulties 
and to reduce costs of production. 

The Private-Car Industry.—In October, 1946, the 
Minister of Supply stated that 34 separate firms and 
companies were engaged in the manufacture and 
assembly of private cars. There is no corresponding 
pre-war figure, but since the end of hostilities about 
12 Government factories have been taken over by 
the industry for the production of car engines and 
various accessories. There has also been a certain 
amount of new building and some extensions to 
existing factories. Output in 1938 averaged 28,532 
cars a month, of which about 20 per cent. were 
exported. Production was reduced to a few hun- 
dreds during the war years, and the monthly output 
averaged only 1,411 in 1945. In the first 11 months 
of 1946, the output averaged 17,485 a month, 
about 45 per cent. being for export. Such statistics 
as are available are set out in Table II, opposite. In 
the same period, the home market took 54 per cent. 
of the total production, whereas in 1938, as stated 
above, over 80 per cent. of the cars produced were 
sold on the home market. 

It will be seen from the table that the industry 
concentrated on the production of cars of between 
8 h.p. and 12 h.p. In 1946, this category averaged 
8,389 a month, or 48 per cent. of the total output. 
Cars of 8 h.p. or below came next, with a monthly 
average of 6,122, representing another 35 per cent. 
Cars of between 12 h.p. and 16 h.p. accounted for 
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12 per cent., and cars of 16-h.p. or more for the 
remaining 5 per cent. 

it has been emphasised throughout the past year 
that it is essential for the British motor-car industry 
to keep costs down in order to be able to compete 
in world markets ; but 1947 prices, with the excep- 
tion of Ford’s, are from 10 per cent. to 25 per cent. 
higher than in January, 1946, and, even without 
the addition of the purchase tax, compare very 
unfavourably with corresponding American prices. 
Price increases for selected types of motor cars 
are tabulated in Tables III and IIIa, together 
with the prices of certain American models. The 
American industry also is complaining about the 
price increases which have taken place since pro- 


there has been a noticeable shift of opinion in the 
industry away from a cylinder-capacity tax to a 
combination of registration fee and an increased 
tax on petrol. This has an obvious appeal to pro- 
spective buyers when prices, including purchase tax, 
are high. The Treasury, however, do not seem 
inclined to consider the new proposals, and, when a 
question was put to the Chancellor of Exchequer 
in Parliament in December, 1946, asking him to 
consider a postponement in the change in taxation, 
Mr. Dalton refused on the ground that he could not 
change his policy to fit each change in the industry’s 
ideas on this subject. Some doubt has been expressed 





as to the benefits that the industry will derive from 
the new scale of taxation. The present output 





At the moment, the British industry is testing 
several new models of small cars, with a low 
cylinder capacity, which have been produced on 
the Continent. Continental makers have made a 
feature since the war of the “runabout ” type of 
vehicle, which is certain to meet a popular need. 
One of the first British attempts to produce such 
a car was made by Grantham Productions, Limited, 
who acquired the right to manufacture a British 
version of the French ‘“‘ Baby Grégoire,” a 6-h.p. 
four-seater cabriolet, weighing only 1,046 lb. The 
cylinder capacity is only 594 c.c., and the British 
tax would only be 71. 10s. per annum. The chassis 
is of aluminium alloy and the engine is also made 
of light alloy, with steel cylinder liners and crank- 


TABLE IIl.—PASSENGER CARS* : PRODUCTION FOR HOME MARKET AND EXPORT. 


Monthly Averages for Years stated, and Monthly Totals for 1946 (Numbers). 





] 


Produc- || _ 


Year. Total. tion for | 
Services. Total 
| 
1} 
} 
1938 28,532 _— — 
1944 175 149 | 26 
1945 } 1,411 342 || 1,069 
1946t 17,485 64 || 9,443 
January 6,319 | 134 3,671 | 
February 10,701 81 5,182 
March 12,419 | 141 5,890 
April 15,348 117 7,874 | 
ay 18,113 5 9,721 | 
June 20,365 46 bee - | 
July | 16,269 23 | 9,028 | 
August | 20,076 39 }| 10,960 | 
September | 20,612 19 ; 12,089 | 
October | 26,767 | 27 || 14,993 | 
November 25,346 27 | 13,786 | 
































Production for Home Market. Production for Export. 
8h 12h 16h | snp. | a2np. | 16h 
z -p. 2 h.p. 6 h.p. | Pp. | 12hp. | 16hp. 
H oii and not and not and not Over Total en. 7 | and not and not | and not Over 
| 8h exceeding | exceeding | exceeding | 20 h.p. or ing | e ding ding | 20h.p. 
“P- | 12 hip. 16h.p. | 20h.p. > 12 h.p 16 h.p. | “30 h.p. 
| | 
l l | | | 
—s | f =“ — = 5,688 oa = = — | _ 
— | 26 — a — - — —- | — — — 
414 | 627 16 6 6 — — — | — -= — 
3,561 | 4,470 | 1,184 148 80 7,978 2,861 3,919 | 943 79 86 
1,460 1,916 | 231 31 33 2,514 1,023 | 1,350 | 96 | 31 14 
2,493 2,154 483 41 11 5,438 2,557 |} 2,860 | 416 | 85 20 
2,515 2,665 613 | 61 | 36 6,388 2,965 2,743 | 550 | 107 23 
3,344 3,603 793 | 96 38 7,357 3,062 | 8,388 | 791 90 31 
3,660 4,758 1,079 128 96 8,341 | 3,116 | 4,212 785 =| 119 109 
4,073 5,210 1,150 191 | 58 9,637 | 3,051 | 5,205 1,158 | 106 117 
3,379 4,483 956 | 154 | 56 7,218 2,835 | 3,434 757 | 100 92 
3,719 5,499 | 1,392 | 223 127 | 9,077 3,052 | 4,480 1,328 | 70 147 
4,755 | 5,288 | 1,749 | 208 89 8,504 3,019 | 4,475 962 «| 62 86 
4,947 | 7,276 2,355 | 241 | 174 11,747 3,803 6,047 1,728 | 47 127 
4,823 6,315 | 2,219 | 258 | 171 11,533 3,973 5,525 1,804 | 54 177 
| | | | 











* Including chassis delivered as such by motor manufacturers. 


duction stopped in 1942. It will be seen that the | 
prices of Packards, for example, rose by 35 per 
cent., those of Fords by 31 per cent., and Chevrolets 
by 28 per cent., and it is expected that further 
increases will take place during 1947. It was esti- 
mated by Mr. Charles E. Wilson, president of the | 
General Motors Corporation, that all-round price | 
increases since 1941 will total approximately 50 per 
cent. by 1947, increases of from 10 per cent. to 15 per 
cent. having been registered in 1942, another of at 
least 25 per cent. up to October, 1946, and a further 
10 per cent. since that date. These increases are 
stated to have been due to rising labour costs, and 
considerable apprehension has been expressed 
regarding the future moves of Mr. Walter Reuther, 
the. president of the United Automobile Workers’ 
Union. The unsatisfied demand for new and used 
cars in the United States is estimated at about 
10 million, and it is thought that the industry will 
require at least two years to overtake it. Up to 
October, 1946, only 1-3 million private cars had 
been manufactured, and it is expected that, although 
the output capacity of the industry is somewhere 
in the region of 7 million cars per annum, the 1947 
output will be limited to 4-75 million cars and trucks, 
mainly on account of shortages of sheet steel and 
other raw materials. It is clear, therefore, that the 
British private-car industry has an excellent oppor- 
tunity of establishing itself in foreign markets. It 
cannot be expected, however, that American labour 
troubles and raw material shortages will last much 
beyond 1947, and, with their greater power of 
recovery and more dynamic foreign sales practice, 
it is expected that American manufacturers will 
seek to secure a virtual monopoly of world markets. 
Competition from other countries will also have to 
be taken into account. The French pre-war output 
was in the region of 225,000 cars and trucks in 
1938, but the Monnet Plan, which is being imple- 
mented by the French Government, provides for a 
considerable increase in capacity to 475,000 vehicles 
in 1950, to secure foreign exchange for France. 
Several events of considerable importance affect- 
ing the British private-car industry took place 
during 1946. A new method of taxation was 
devised by the industry and adopted by the Trea- 
sury, to become effective as from January 1, 1947. 
New cars are to be taxed on a new basis of cylinder 
capacity, devised with the object of giving greater 
freedom in engine design. Since the question of the 





basis of taxation was originally discussed, however, 


TABLE III.—Basic Prices and Retail Prices (including 
Purchase Tax) of New British Cars: January, 1946, 
and January, 1947. 
































1947 
| 1946. | 1947. Prices 
Description | | as Per- 
of Car. — centage 
Basic| Retail | Basic] Retail | Of 1946 
Price.| Price. |Price.| Price. | Prices. 
ci eS a2) BT See 
Standard 8 h.p. 
saloon ..| 245 | 813 16 1 | 295 | 377 13 11 120 
Standard 8 h.p. | 
tourer. . ..| 235 | 301 0 7 | 295 | 37713 11] 125 
Morris 8 h.p. 
fixed head 
saloon ..| 235 | 301 O 7 | 270 | 34515 O 115 
Morris 8 hp. 
sliding head | 
saloon ..| 245 | 313 16 1 | 280 | 358 10 O 114 
Ford 8 hp. 
“Anglia” ..| 229 | 293 7 3 | 220/203 7 3 100 
Ford 10 hp. 
“ Prefect ’’ ..| 275 | 252 2 9 | 275 | 352 2 9 100 
Rover 10 h.p. 
sajoon ..| 460 | 588 10 7 | 540 | 690 15 0 117 
Morris 10 h.p. 
sliding head 
saloon ..| 305 | 390 9 5 | 3373) 482 0 O 111 
Sunbeam Talbot 
10 h.p. saloon | 485 520 9 6 | 535 | 684 7 1 110 
Sunbeam Talbot 
10 h.p. coupe | 520 | 665 3 11 | 570] 729 1 8 110 
Rover 12 h.p. 
saloon ..| 505 | 645 O 7 | 585 | 748 5 O 116 
Standard 12 h.p. 
saloon ..| 875 | 479 18 4 | 475 | 607 14 O 127 
Rover 14 h.p. 
saloon ..| 550 | 703 140 7 | 635 | 812 2 10 115 
18/85 h.p. Wolse- | 
— ..| 530 | 677 19 6 | 590 | 75412 9 111 
1 











TABLE IIIA.—Comparative Prices of Selected American 








Cars. (Converted at 4 dols. = 11.) 
October, 1946, 
Description of 1942 June, | October,| Prices as 
Car. * | 1946. 1946. Percentage of 
1942 Prices. 
£ £ £ Per Cent. 
Packard 4-door 
saloon - -.| 359 442 484 135 
Ford 8 - cylinder 
de luxe sedan ..| 242 276 314 131 
Chevrolet 4- door 
sport sedan --| 225 263 277 128 
Plymouth 2-door 
de luxe sedan --| 252 286 307 119 




















problem outlined above, and fears of nationalisation, 
suggest all too clearly that there will be no great 

from the manufacturers to experiment on 
the basis of the new taxation methods. 








+ Monthly average for first 11 months. 


shaft. Such cars would probably prove attractive 
to many British buyers, and their production on a 
large scale would help to reduce the motor industry’s 
steel requirements, while providing employment for 
some of the surplus light-metal processing plant. 
Unfortunately, Grantham Productions, Limited, is 
now in voluntary liquidation ; largely, it is believed, 
through shortage of capital. It is reported, however, 
that offers have been made to put the company 
on a sound financial basis. 

Other British manufacturers have shown interest 
in small cheap cars. It has been reported during 
the past few months that the Nuffield Organisation 
was engaged in testing a “people’s car” and 
contemplated turning over part of their plant to 
the production of a car similar to the German 
Volkswagen. Another small car is being produced 
by Hull’s Car Sales, Limited, of Finchley, London. 
This is a single-seater which was designed primarily 
for disabled persons, but it might prove a useful 
vehicle for several purposes. It has a rear-mounted 
2}-h.p. engine, develops 8 h.p., and cruises at 
35 m.p.h. on a petrol consumption equivalent to 70 
miles per gallon. The price is just under 2001. 

It is possible that more Continental prototypes 
may be imported in the near future. At the recent 
International Motor Exhibition in Paris, several 
cars with low cylinder capacity attracted a great 
deal of attention, including the Panhard 610 c.c., 
a Mathis three-wheeler of 707 ¢.c., a Renault 766 c.c., 
a Simca 570 c.c., and three baby cars with a cylinder 
capacity of about 300 c.c. There is a widespread 
tendency to use light alloys extensively in the 
manufacture of these vehicles, and, as already 
stated, this may prove an added attraction to 
British manufacturers during the present acute 
shortage of steel. It is believed that, in the Anglo- 
French economic discussions which took place 
recently, suggestions were put forward for the 
importation of the principal parts of some of these 
cars for assembly in this country, although no 
concrete information has yet been released. 

Other events of interest which took place during 
1946 included an attempt by the Motor Traders 
Association to put an end to the re-sale of almost 
new cars at a greatly inflated price. In August, 
buyers were asked to execute a deed of covenant 
not -to resell their cars for six months. Similarly, 
dealers were prohibited for a period of six months 
from selling cars, licensed on or after August 15, 
at higher prices than the list price plus purchase tax. 
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The sales of surplus Government vehicles attracted 
a great deal of attention throughout the past year. 
Mr. John Wilmot, the Minister of Supply, announced 
that the numbers of these vehicles disposed of by 
the end of September totalled about 295,000, 
including re-issues to Government departments, 
supplies to U.N.R.R.A., purchases by Allied Govern- 
ments for relief, sales to local authorities, sales 
through the motor trade and by public auction, and 
the scrapping of useless vehicles. Approximately 
70,000 vehicles remained to be sold. In December, 
the Ministry of Supply decided that all remaining 


TABLE IV.—United Kingdom: Exports of Private Cars. 
(Numbers.) 





Total 
Value, 
including 


| 
Completed Cars. | Chassis 
| With and 
| Without 

Engines. 


Engines. 
Second- 


New. hand. 





7,750} 
9,062 
7,342 
2,044 
1,252 
1,328 
355 
2,328f 


43,230 
20,654 
3,831 
58 
1,033 
37 
1,952 


60,507 








1 months 10,672} 














* Includes parts for commercial vehicles. 
+ Includes second-hand commercial vehicles. 
t Includes engines for commercial vehicles. 





While these plans are to be welcomed, they fall 
far short of those announced in the United States. 
Mr. Henry Ford is planning the construction of a 
50-million dollar research and engineering centre in 
Dearborn, Michigan, which will take eight years to 
complete. The General Motors Corporation propose 
to invest about 20 million dollars in the provision 
of new research facilities. These announcements 
have given rise to a great deal of speculation in 
United States trade circles, as it is believed that 
these two largest automobile manufacturers aim 
to become increasingly independent of the makers 
of parts and accessories, which would be a complete 
departure from previous practice. 

One of the main handicaps of the British industry 
has been the great diversity of models produced, and 
the impossibility of ensuring runs long enough to 
secure the full benefits of mass-production methods. 
American experts place the minimum run at 20,000 
cars of any one type, and the peak at about 200,000 
cars; the total British output before the war was 
about double the latter figure, but it was split up 
among more than 100 models. It is difficult to find 
any current trend leading to greater standardisation 
in the British industry. The need for lower produc- 
tion costs, however, is illustrated by a comparison 
between the British and American industries in 
1935. The British motor industry then employed 
163,000 people for an average working week of 
48 hours to produce 377,500 motor vehicles. The 
American industry, in the same year, employed 


TABLE V.—UNITED KINGDOM: VALUE (£ PER UNIT) oF NEW MOTOR VEHICLES, ETC., EXPORTED, 1939 To 1946. 





| 1939. | 1940. 


1941. | 1942. 


1943. | 1944. | 1945. | 1946. 





Private cars we aie a | 
Commercial vehicles AY of 362 | 
Tractors a a oe aa | 
Motor-car engines 32 


125 
300 
648 

44 





214 | 
846 | 
252 | 
28 


348 


| 250 
504 | 
| 


353 
767 
54 


227 | 
453 375 
220 
25 
| 


241 
52 


212 
45 





310 | 
| 





which can be shipped in a comparatively small space 
and can be easily erected by unskilled labour. 
Vauxhall Motors, Limited, have arranged for un. 
assembled British cars to be shipped to South 
America. It is intended that these shall be assem- 
bled in Argentina, where the necessary arrangements 
have been completed already, and also in Brazil, 
Uruguay, Chile, Peru, and Venezuela. A large part 
of the Churchill tank factory at Luton has been con- 
verted into an export packing plant, with a capacity 
of 50,000 vehicles a year. 

Several British motor-vehicle makers have an. 
nounced their intention of manufacturing overseas ; 
an example of this is the acquisition, by the Rootes 
Group, of a factory in South Melbourne, Victoria, 
Australia, which was built during the war for the 
manufacture of tanks. The group intend to produce 
Humber, Hillman and Sunbeam-Talbot cars there, 
as well as Commer and Karrier commercial vehicles. 
The Rootes Group also contemplate the assembly, 
of all cars made by the Group in a newly acquired 
80-acre “‘ shadow ”’ factory at Ryton-on-Dunsmore, 
near Coventry. The Ladbroke Hall factory, North 
Kensington, where Sunbeam-Talbots were formerly 
made, is being converted into a centralised London 
depot and export centre for all the Group’s products, 
including commercial vehicles. 

An attempt is being made in this series of articles 
to give international export statistics, as was the 
practice before the war. Unfortunately, the figures 
available are not complete, but they emphasise the 
expansion of American exports during the war years, 
an expansion which may well prove to be a perman- 
ent post-war feature of international trade. During 
these years, Great Britain was unable to maintain 
exports to her traditional customers and the United 
States stepped in to a very large extent. Other 
countries, such as France, Italy and Japan, have 
not yet re-entered the export field on a big scale, 





TABLE VI.—INTERNATIONAL EXPORTS OF PRIVATE CARS. 





Per cent. 1939. 


Per cent. 


1940. Per cent. 1941. Per cent. 1942. 





43,230 | 17-9 
60,728 | 25-2 
509 0-2 


U.K., 
German. 
France 


Italy +s 
United States ., 


44,123 | 
60,099 
19,302 
18,486 
161,612 


| 1938. 


Numbers 
y 


” 


| 137,866 | 


0-4 


2-3 


58 
13,297 = 
4,234 334 


15,717 | 


88,806 


Per cent. 


97-3 | 


1943. Per cent. 1944. Per cent. 1945. Per cent. 
1,033 | 17- wt. 


“0 
2,964 | 51-5 | 
2,092 47-5 





Total 303,622 242,333 


126,991 


| 20,654 
| 
| 16,109 


| 100 


| 100 | 


| 6,059 | 





U.K., Value (1,0001.). 
Germany* ~ ws 
Francet 


y bi 
United States ,, 


10,300 
15,400 
242 


31,300 30,300 


6,150 | 


} 


7 

ve = = 

28,800 | 82-5 93-8 | 94-1 
| 


5-9 | 


| 
| 
i 
| 
| 


1,514 


| 

| 

l 

| 
} 

| 16,900 | 89-8 | 
| 





Total 61,023 





| 

f OgEy 

| 33,200 
' 


34,950 | 100 35,407 | 100 | | 100 





16,514 1 20,269 


| 
i 





| 
} 

15,000 | 
18,852 100 
{ 





* Excluding engines. 


surplus commercial vehicles would be sold by 
auction, arguing that the trade scheme, “ valuable as 
it was in securing a flow of vehicles in good condition 
at controlled prices,” had outlived its usefulness. 
This decision was opposed by the Society of Motor 
Manufacturers and Traders and the Motor Agents 
Association, who preferred the trade scheme, under 
which repairable vehicles, after reconditioning, were 

i of at fixed prices through trade channels. 
It will be recalled that auction sales were introduced 
early in the summer of 1946 to supplement the trade 
scheme, in order to hasten the disposal of vehicles. 
It was emphasised, however, that private cars 
would not be auctioned. 

The greatest needs of the British private-car 
industry are an increase in output per person 
employed, and the improvement of design. To 
achieve these objects, there was an intensification 
of research during 1946. The Institution of 
Automobile Engineers arranged in June for a trans- 
ference of their research laboratory on the Great 
West-road to the newly-formed Motor Industry 
Research Association. This body is planning a 
complete research centre for motor vehicles, includ- 
ing a track for prolonged high-speed tests, cross- 
country sections, stretches of rough pavé roads, and a 
comprehensively equipped. laboratory. It was 
thought at one time that the Donnington track 
might prove suitable, but efforts to secure this 
failed, and it is now proposed to acquire a disused 
airfield for the purpose. 





440,000 for a working week of 37 hours to produce 
3,720,000 vehicles ; in other words, the American 
industry, with double the number of man-hours, 
turned out ten times as many cars. It is believed 
that a present-day comparison would be even more 
unfavourable to the British industry. 

The efforts of British motor manufacturers have 
been directed throughout 1946 towards expanding 
the export trade. The results achieved are set out 
in Table IV, herewith. The total value of exports 
during the first eleven months of 1946 was nearly 
230 per cent. of the 1938 figure. While this increase 
was partly due to a rise in export values, the number 
of new and second-hand cars exported during this 
period was substantially greater than the correspond- 
ing pre-war figures. The export value per unit of 
private cars shows a marked inerease since pre- 
war days, as shown in Table V, from which it 
will be seen that the value of private cars per unit 
exported has doubled, and that of car engines has 
increased by 70 per cent. The value per unit of com- 
mercial vehicles is rather less than before the war, 
but that of tractors is more than four times the 
1939 figure. In the case of tractors, the increase 
may be due, in part, to exports of vehicles of higher 
quality, although much of it is known to result from 
greater production costs. 

Many firms have made arrangements to assist the 
export drive. The coachbuilding firm of Duple 
Bodies and Motors, for example, have produced a 
standard type of body, made of prefabricated parts, 


t French exports are not recorded for the years 1940 to 1945, owing to the absence of official exchange rates. 


but this cannot be long delayed. Germany may 
also become a competitor in a relatively short time, 
say, two to three years. International exports of 
private cars are given in Table VI. American 
exports dropped sharply in 1942, when the United 
States industry turned over to the production of 
aircraft. As a result, American producers of motor 
vehicles, unlike the manufacturers of many other 
engineering products, such as locomotives, machine 
tools, and boiler-house plant, were not able to make 
any great headway in world markets during the 
period when British exports were practically nil. 
Imports of private cars have been reduced from 
10,241 in 1938 to 1,386 during the period January- 
November, 1946. During the latter period, the total 
value of imports, including chassis and engines, 
amounted to 851,0001., whereas in 1938 the corre- 
sponding figure was 3,243,0001. It is clear that the 
greatest economy in imports of motor cars is 
essential, since dollar resources must be carefully 
husbanded and used to acquire essential imports— 
for example, of machines—without which the 
motor industry, and practically every other engin- 
eering industry, will not be able to satisfy its 
requirements. While it may be thought possible to 
secure imports from “ soft-currency”’ countries, 
such as France, this would probably be vetoed by 
the Government on the ground that the Bretton 
Woods agreement precludes any discrimination in 
this country’s import policy. This would certainly 
apply if large numbers of motor cars were to be 
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patil from any one * emia * country, 
while none were being imported from the United 
States. It must be realised, therefore, that British 
motorists will have to rely on the production of the 
British motor industry for many years to come. 
Commercial Vehicles.—Manufacturers of commer- 
cial motor vehicles have benefited from the fact 
that their capacity was increased during the war 
years in order to supply the Forces and essential 
home requirements. Output increased from a 





TABLE VII.—CoMMERCIAL MOTOR VEHICLES* : 


PRODUCTION FOR THE HOME MARKET AND FOR EXPORT. 
Monthly Averages for Years stated, and Monthly Totals for 1946 (Numbers). 


were the next most important category, accounting 
for about 33 per cent. of the total output in numbers ; 
the output of 6-tonners and other heavy vehicles 
averaged 267 per month. The production of 
*buses increased steadily throughout the year to 
reach a peak of 1,026 in November, about one-third 
of which were manufactured for export. The 
position in respect of commercial motor vehicles is 
thus very satisfactory, although production may 
still require to be increased in order to catch up 
































| g Production for Home Market. Production for Export. 
| —- |— _ ae 
r tion || | | | 
seal Weed A ~- i 15 cwt. 15 cwt.| 6 tons | 
|Services. | Total, | Under and 6tons | Omni- Total Under and ont Omni- 
| 7, oo 15 ewt. | under and uses.t 15 cwt.| under | over buses t¢ 
} | | 6 tons. | over. 6 tons. | 
| | | 
| | | ri 
938 | 8674 | | — — | — | —-— | — — - - | _ — 
44 | 10,904 | 8,421 || 2,488 573 | 1,669 73 | 168 — — 2b Ve Wer 
1945 .-| 10,205 | 5,456 || 4,749 1,242 | 3,155 109 | 243 _ _ — _ = 
1946} 12,082 496 || 7,551 2,832 | 4,015 186 | 509 4,035 1,131 2,552 81 271 
January 9,800 | 1,601 || 5,231 1,811 2,733 150 537 2,968 555 2,240 | 43 | 130 
February ..| 10,282 1,129 || 5,424 | 1,049 | 2,904 136 | 435 3,729 835 2,608 24 | 262 
March -| 19,612 994 || 6,354 | 1,934 3,907 154 359 3,264 921 2,161 35 147 
April --|12,923 | 663 | 8,265 2,990 4,503 182 590 3,995 1,077 2,623 92 203 
May 12,301 | 409 || 7,456 2,588 | 4,174 | 193 501 3,436 1,175 2,776 390 
June .+| 13,161 227 8,348 3,333 4,239 | 291 485 4,586 1,340 2,826 134 286 
July ++] 10,420 88 7,061 2,834 3,695 169 363 3,271 950 2,022 70 229 
August 11,115 109 7,224 2,591 3,911 202 520 3,782 1,012 2,324 89 357 
September | 13,865 87 8,861 3,325 4,711 236 589 4,917 1,522 2,931 112 352 
October ..| 14,202 64 9,488 3,841 | 4,856 255 | 536 4,650 1,550 2,726 90 284 
November. .| 14,2238 91 || 9,848 | 3,957 | 4,535 174 | 682 4,784 | 1,502 | 2,836 102 344 


























* Including chassis delivered as such. 


























t es trolley “buses, but not trams. 


t Monthly average for first 11 months. 




















of commercial vehicles during 1946 
averaged 2,062 per month for the first 11 months ; 
nearly seven times the monthly average for 1938, 

The total value of exports of commercial vehicles 
increased from 3-81. million in 1938 to 16-91. million 
for the first 11 months of 1946. Detailed figures are 
set out in Table VIII, herewith. The principal coun- 
tries exporting commercial vehicles are given in 
Table IX. In 1938, the United States accounted for 
three-quarters of the exports of the five countries 
listed, followed by Italy and Britain. During the 
war, British exports dropped rapidly, but American 
exports were almost maintained at the pre-war level 
and were actually greater in 1942 and 1944 than in 
1938. In 1945, American manufacturers accounted 
for over 95. per cent. of the total exports from the 
main manufacturing countries) and Britain for only 
4 per cent. The present state of demand is far in 
excess of world capacity, but this may well end 
towards the latter part of the year. When the 
sellers’ market comes to an end, Britain may find it 
very difficult to compete successfully against the 
United States, and it will be more essential than 
ever to maintain low export prices. 

Imports of commercial vehicles rose to unpre- 
cedented levels during the war, reaching a peak of 
64,782 in 1944. They declined, however, in 1946 to 
less than 200, valued at 15,000/., compared with 
imports valued at 101,000/. before the war. 

Motor Cycles and Cycles.—Production figures avail- 
able for the first six months of 1946 show that the 
average monthly output of cycles was about 183,500, 
compared with 142,000 in 1935 (the latest pre-war 
figure available), an increase of nearly 30 per cent. 



















































































TABLE ee ae : — of Commercial | TABLE —— ella of _ Cycles No separate output figures are available for motor 
as eS ee cycles. Exports were maintained at a fairly high 
| “‘Oaiasanetas Cycles Total | 7Value (f per level during the war, and increased considerably 
Vehicles. Chassis | | Total Motor | (not | Motor- | jnciq- | UBit) Exported. | during January-November, 1946. Available statis- 
Year. |- —————- With and | nasties | Value | Year.| ¢ye > a od oom ing tics are set out in Table X. Exports of motor 
| thout | v Pes . . . ° 
re Saanex (1,00012.). Tricars.| Pro- | Engines. (10008). Motor | Cycies. cycles and tricars during this period stood at 
New. | hand. | pelled). Cycles. 250 per cent. of the 1938 level, and those of cycles 
{ 
at nearly 200 per cent. Altogether, the total value 
ad | s,a86 niteie 1 _~ | gees | 1088 19,709 576,454 _— 4,328 - nae of exports, including parts and accessories, was 
1939 «= .«.| «2,278 | 90 | 9,095 | 268 | 2,783 1939 | 18,942 | 457,948 | 10,645 3,329 2 2- ° milli pared i 
1940... | 3,939 | @ | & "163 | 336 | 2'206 | 1940 | 14,378 | 496,661 | 1,583 3,597 44 3-4 | 11-50. — for the eleven months, com: with 
i941 | 2018 | 2 | ‘369 | 130 | 128g | 1941 5,244 | 344,870 645 | 2,446 43 3-7 | 4-31. million in 1938, an increase of 168 per cent. 
1942 3.298 | 2 | 33 120 2237 | 1942 | 6,427 | 107,507 186 | 1,356 | 65 4°5 . : 
1943 | 3311 | 69 | 35 93 | 2728 | 1943 | 4.287 | 112'825 16| 14157| 32 | 4-6 It will be noted that, as in the case of motor 
1944 | 4548 | 96 | 197 | 100 | 21817 | 1944 | 2,131 | 112,650 264} 1,045 | 53 | 4-6 | vehicles, the value per unit exported has increased 
1945 5464 | | 1.051 . 2498 | 1945 3,948 | 272,722; — 2,781 51 4-8 : 
= | 5 | 5 | ieee" | anane lore ait | ed 11'535 es 5:9 greatly since 1939. Motor cycles averaged 421. each 
ll months} 22,678 | | 20.240 | 16,956 in 1939 and this figure had :isen to 641. by 1946, an 
Spa eeeonentes * January to November (11 months) only. increase of 52 per cent. The corresponding figures 
TABLE IX.—INTERNATIONAL EXPORTS OF COMMERCIAL VEHICLES (NUMBERS). 
—_ eG 1938 Per cent. 1939. Per cent. 1940. Per cent. 1941. Per cent. 1942. Per cent. 1943. Per cent. 1944. Per cent. 1945. Per cent. 
l | l ; 
United Kingdom | 14,278 | 764 11,373 | 8-0 9,101 7:3 | 2,387 | 1-6 3331 | 1-6 | 3,346 3°5 4,745 | 2-6 | 6,515 | 4-1 
Germany | 12,617 6°5 14,570 | 10-4 11,848 95}; — | — —- |; — | = — — | — |} = 
a ve aa 1-3 618 0-4 494 | 0-2 | 431 | 0°38 8,375 | 5-0 | 9,010 | 10-4 | 8,647 | 1-9 | 617 0-7 
6s ; , “5 - oo os ; — | — — | — i — | — | } a — _ _ 
United States. . 145,597 | 75-3 114,665 | 81-2 | 103,718 | 88-0 | 147,277 | 98-1 | 164,422 | 98-4 | 77,048 | 86-1 | 177,026 | 95-5 | 143,953 | 29-5 
Total ..| 198,369 a | 141,226 | 100 | 125,156 0 | 150,095 | 100 | 176,128 | 100 89,404 | 100 | 185,318 | 100 | 
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| 150,985 | 100 





TABLE XI.—INTERNATIONAL EXPORTS OF 


MOTOR CYCLES AND CYCLES (NUMBERS). 






























































_- | 1938. |Per cent. 1939. |Percent.} 1940. /|Per cent. 1941. |Per cent. 1942. |Percent.| 1943. |Percent.| 1944. |Percent.| 1945. |Per cent. 
i " i | } | | j 

United Kingdom 596,228 | 64-6 | 476,800 | 71-7 | 511030 | so-6 | 350,114 | s8-4 | 113,034 | 67-7 | 117,212 | 69-4 | 114,781 | 51-8 | 276,670 | 92-4 
Germany. 235,601 | 25-6 | 176,916 | See | See | ee me eb ets | — = 
France : 29,966 | 3-3 | 1,372 | 0-2 | 19,826 | 3-5 7,008 | 1-8 | 18,380 11 | 3146 | 2-0 | 64,818 | 29-1 2,652 | 0-9 
n> gga ‘| 58,074 | 5-8 le — | = — ie ee ee } — | — — | = — — — 
United States.. = ::| 6411 | 0-7 9,784 1-5 | 22,686 ‘0 | 39,081 | 9-8 | 35,495 | 21-2 | 48141 | 28-6 | 42,245 | 19-1 | 20,483 | 6-7 

Se \ | a } 
Total. : 21,275 | 100 | 664,062 | 100 | 570,192 | 100 | 397,053 | 100 | 167,809 | 100 | 168,309 | 100 | 221,344 | 100 | 299,755 | 100 











monthly average of 8,674 in 1938 to 10,904 in 1944, 
of which nearly 80 per cent. was delivered to the 
Forces. In 1946, production was further increased, 
reaching a peak of 14,223 in November. The 
average monthly output for the first 11 months of 
1946 was 12,082, of which approximately a quarter 
was exported. As stated above, there is little 
doubt that the target figure set for 1946 by the 
Ministry of Supply has been reached, and it is 
possible that it may have been exceeded. Detailed 
production figures are set out in Table VII, herewith. 

These figures reveal that production for the 
Forces declined rapidly throughout 1946 to less 
than 100 per month. Over 50 per cent. of the 
vehicles manufactured consisted of trucks, between 
15 cwt. and 6 tons. It will be noted that this 
category accounted for well over half the number 
produced for export. Trucks of under 15 cwt. 





with the outstanding demand for certain types of 
vehicles, in particular, for omnibuses. The fact 
that the production of commercial vehicles has 
increased during 1946 is an important indication 
of the part played by reconversion problems in the 
slow recovery of the private-car industry, and also 
of the great strides that were made in the commer- 
cial-vehicle industry during the war years in 
production methods and the retooling of the 
factories with the most up-to-date equipment. 

A very important decision was taken during the 
year which will affect the manufacturers of com- 
mercial vehicles. The Government allowed an 
increase in maximum width from 7 ft. 6 in. to 8 ft., 
a step which brings the regulation in this country 
into line with those prevailing in most overseas 
countries. This obviates the need for British manu- 





facturers to make special models for export. 


for cycles are 2-8]. and 5-9l., an increase of over 
100 per cent. The importance of low export prices 
based on low production costs cannot be over- 
emphasised. During the war, British exports of 
motor cycles and cycles remained at a much higher 
level than those of motor vehicles. The exports of 
the five main producers, excluding Japan, are set 
out in Table XI. 

It will be seen from these figures that Britain’s 
share of these exports actually increased between 
1939 and 1941. American exports were low before 
the war and, although they increased considerably 
during the war years, they do not appear to consti- 
tute a serious challenge to British sales. The 
possible competition of Japanese manufacturers is 
difficult to assess at the present time, but it is 
probable that they will once more become our most 
serious competitors in world markets. 
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LABOUR NOTES. 


In the industries covered by the statistics published 
monthly by the Ministry of Labour and National Ser- 
vice, the changes in rates of w reported to have come 
into operation in the United Kingdom during Novem- 
ber, resulted in an AO en increase estimated at 
approximately 132,000/. in the weekly full-time wages 
of about 549,000 workpeople. The principal industries 
affected were printing and bookbinding, wool textiles, 
textile bleaching, dyeing and finishing, dressmaking, 
women’s light clothing manufacture in England and 
Wales, pottery manufacture, biscuit manufacture, the 
hosiery trade in Scotland, and silk spinning and weav- 
ing. In the eleven months, January to November 
inclusive, 7,563,500 workpeople obtained a net additon 
to full-time weekly wages of 2,700,000/.; in the corres- 
ponding months of 1945, there were net increases of 
1,616,0002. in the weekly full-time wages of 6,788,000 
workpeople and a net decrease of 401. in those of 400 


workpeople. 


The principal changes in hours during November 
were a reduction in the normal weekly hours from 48 
to 45 for workpeople employed in the wool textile 
industry in Yorkshire and the south of Scotland, 
textile, bleaching, dyeing and finishing, the linen 
industry in Northern Ireland, silk spinning and weav- 
ing, and hosiery manufacture in Hawick ; a reduction 
from 48 to 44 in the normal weekly hours beyond which 
overtime rates become payable in the dressmaking and 
women’s light clothing trade and the hat- and cap- 
making and millinery trade in England-and Wales; a 
reduction of 14 hours a week (from 45 to 434 on day 
work) in general printing, weekly-newspaper printing 
and bookbinding ; reductions of 2 or 1¢ hours a week 
in provincia] daily-newspaper offices in England and 
Wales ; and a reduction of the normal weekly hours 
to 44 for workpeople engaged in the manufacture and 
laying of mastic asphalt. 


In the hosiery industry in the Midlands, the normal 
weekly hours for single- and double-shift workers were 
reduced from 48 to 434; for three-shift workers the 
standard working week was reduced to 39} hours, 
averaged over three weeks. The agreement provided 
that the reduction should be put into operation by 
individual employers at the earliest possible date and, 
in any event, not later than May 16, 1947. 


The number of industrial disputes involving stop- 
pages of work reported to the Ministry of Labour and 
National Service as beginning in November was 176. 
In addition, 22 stoppages which began before November 
were still in progress at the beginning of that month. 
The approximate number of persons involved, during 
November, in these 198 stoppages, including workers 
thrown out of employment at the establishments con- 
cerned, though not themselves parties to the dispute, 
is estimated at 44,000. The aggregate number of 
working days lost in November was 131,000. Of the 
stoppages through industrial disputes known to have 

m in progress at some time in November, the coal- 
mining industry accounted for 111, involving 16,000 
men and resulting in an aggregate loss of 24,000 
working days. 


. Of the 176 disputes, leading to stoppages of work, 

which began in November, 25, directly involving 5,800 
workers, arose out of demands for advances in wages ; 
61, directly involving 6,200 workers, out of other wage 
questions ; two, directly involving 400 workers, out of 
questions relating to working hours; 19, directly 
involving 6,800 workers, out of questions respecting 
the employment of particular classes or persons; 58, 
directly involving 6,200 workers, out of other questions 
regarding working arrangements; and eight, directly 
involving 4,400 workers, out of questions of trade union 
principle. Three stoppages, directly involving 600 
persons, were in support of operatives involved in other 
disputes. 


The membership of the Amalgamated Engineering 
Union at the end of December, as indicated in the 
returns received from the branches, was 802,794—an 
increase of 2,554 compared with the total at the end of 
November. Sick benefit was paid during December to 
5,713 members—a decrease of 452—superannuation to 
18,827 members—an, increase of 267—and unemploy- 
ment benefit to 1,271 members—a decrease of 382. 
The total number of unemployed members was 4,049— 
a decrease of 467. 


Discussing the question of the shorter working week, 
the editor of the Amalgamated Engineering Union’s 
Monthly Journal expresses the opinion, in the January 


issue, that to contend that the needs of the country | Armed 


will not be met if working hours are reduced, is to take 
‘“‘a short-sighted view.” “It seems at first sight 
logical,” he says, “to suppose that there must of 





necessity be a reduction in production when machines 
are worked for less hours and also that, where the work 
is manual, production is necessarily less if less hours 
are mond This arithmetical computation rests 
upon the assumption that ‘ production time’ and 
‘ actual uction’ are in constant relation to each 
other. But anybody with industrial experience knows 
that this is not the case. They know, too, that com- 
pensating factors enter at once into the calculation 
of the effects upon output of the shorter working week ; 
among these effects must be counted the reduction of 
absenteeism and much better time-keeping generally, 
less sickness, fewer accidents, a higher morale in the 
workshops, a steadier rhythm and smoother working 
of the whole production machinery.” 


“* What industry loses on the swings,” he continues, 
“it makes up on the roundabouts in the long run. 
Industry’s gain through the shorter working week is 
in greater regularity, continuity, and fuller employment 
of the available production resources. It gains, too, 
in the incentives that are given to management and 
more efficient lay-out, and also in the development of 
welfare arrangements which are such an important 
factor in a well-run modern industry.” 


The preamble to the agreement between the Engin- 
eering and Allied Employers’ National Federation and 
the ‘National Engineering Joint Trades Movement 
establishing the 44-hour week is as follows :—‘ The 
following agreement is to be read and construed in 
relation to certain general principles, which the parties 
accept as fundamental (a) the need to maintain and 
re maximum production in the interests of the 
domestic consumer and the export market. (b) The 
necessity of keeping prices at such a level that purchas- 
ing power will be maintained or improved. This 
consideration involves consumer goods at home, export 
trade, and the buying value of the pound sterling. 
(c) The inter-relation of industries in some of which 
there is an inherent inability to speed up by mechanical 
—- involving the consideration that a loss of 

ours means a loss of output.” 


At a meeting in London last week of the Railway 
Shopmen’s National Council, it was agreed that 
normal working should operate in the workshops 
while a new claim was under consideration. This 
was assumed to be, in effect, a recommendation to 
the operatives in the repair depot of the London and 
North Eastern Company at Stratford to lift their ban 
on overtime and Sunday working pending a further 
meeting of the Council. The trade-union side, it was 
officially stated, had asked that a system of payments 
by results should be introduced at the running sheds. 
The representatives of the railway companies undertook 
to consider the matter. 


Mr. Tanner states in the January issue of the Amal- 
gamated Engineering Union’s Journal that, as the 
Confederation of Shipbuilding and Engineering Unions 
now embraces all the organisations that are affiliated 
to the National Engineering Joint Trades Movement, 
the latter body, therefore, “goes out of existence.” 
The necessary new arrangements, he adds, are in hand. 


The Court set up by the Minister of Labour and 
National Service to inquire into the difference that 
has arisen between the Shipbuilding Employers’ 
Federation and the Confederation of Shipbuilding and 
Engineering Unions, consists of Sir John Forster, K.C. 
(chairman), Sir Frederick Rees, and Professor I. W. 
Macdonald. 


What the outcome will be of the negotiations that 


are in progress at the time of writing, with the object | gig 


of ending the transport trouble, is not easy to say. 
There is, however, no doubt at all in the minds of 
observers competent by reason of their experience to 
judge that the unofficial strikes of lorry drivers in 
London and a number of provincial centres, followed by 
the “sympathetic” stoppages of other transport 
workers, have seriously damaged the prestige of ortho- 
dox trade unionism. The Road Haulage Central 
Wages Board may not be a perfect body of its kind, 
but, as a means of improving it, unofficial strikes leave 
a good deal to be desired. In any case, what has been 
obtained could have been obtained without any 
stoppages of work. In rejecting the advice of their 
executive to resume work, the men did their million- 
strong organisation the worst turn it has probably 
ever endured. The “ sympathetic” strikes at Smith- 
field, Covent Garden and other markets were clear 
breaches of collective bargains, and the objection 
of the employees to the introduction of men from the 
Forces was without anything really to justify 
it. With the vital supplies and essential services of the 
community endangered, no Government worthy of the 
name could have done otherwise. 





X-RAY METHOD OF MEASURING 
POISSON’S RATIO.* 


By R. F. Hanstock, Ph.D., and E. H. Luoyp, 
Ph.D. 


Durie the course of research into X-ray methods of 
measuring residual stresses in components fabricated 
in aluminium alloys and subjected to normal heat- 
treatment proceeses, it was found desirable to determine 
the elastic constants of the material for the particular 
crystallographic planes used in the stress measurement. 
The determination of Poisson’s ratio by the method 
adopted appears to be of considerable accuracy, and, 
as far as is known, is novel ; consequently a description 
of the method, with some of the results obtained on 
Hiduminium RR.56, is given below. 

In general, if two stresses X and Y, with axes at 
right-angles to each other, lie in a surface, and if a 
third axis Z is taken normal to the surface, the strain 
in any direction specified by the spherical polar angles 
¢, % (see Fig. 1, opposite), is given by the relation 


Egy = Gz" €, + ay? €g + az" €;, 


where a@,, dy, az are the direction cosines of the direc- 
a bs #) and €,, €3, €, are the principal strains, 


a,= cos ¢siny, ay= sin ¢dsinyg, a, = cos yx, 
and 
Ee, = X—co Y, Eeg= Y—o X, Eegs=—o (X + Y), 


where E denotes Young’s modulus and o Poisson’s 
ratio. 

If the stress system consists of a uni-axial tensile load 
applied to a flat test piece, we have Y=0. If we 
restrict attention to strains lying in the plane of the 
applied stress X, we have ¢ = 0. The above equations 
then reduce to 


x oX 


ye €&> a? >= == E 
a,=siny, ay=0, a, = cosy 
ey = {(1 — 0) — (1 +0) cos 24} » () 


Thus the strain in a direction making an angle % with 
the normal to the specimen surface, and lying in the 
plave of this normal and the stress X, is a Sa func- 
tion of cos 2y. In the straight-line graph of ey 
plotted against cos 24 the intercept at «=0 is 

; + °). The X-ray method makes use of this last 
equation by determining a series of values of ey for 
various angles f, and thus obtaining this intercept. It 
should be noted in particular that the determination 
of o by this means does not require any knowledge of 
the magnitude of the applied stress X. If, however, 
the value of X is known, then Young’s modulus also may 
be determined. 

If a monochromatict beam of X-rays is incident at 
an angle w on the surface of a polycrystalline metal of 
small grain size (i.e., small in comparison with the cross- 
section of the beam) back-reflection diffraction rings will 
be recorded on a photographic film suitably disposed, 
as in Fig. 2, opposite. Confining attention for the 
present to one diffraction ray O A lying in the plane 
containing the incident beam and the normal to the 
surface of the metal, the angle between the incident 
beam and the diffracted beam O B is (7 — 2 0), where 6 
is the Bragg angle. This is given by the equation 


. A 
sin 9 = mw’ ° - (2) 
d being the spacing of the set of planes producing the 
diffracted beam and A the wavelength of the radiation. 
The planes from which such a diffraction is obtained 
are perpendicular to the plane of the incident and 
iffracted rays and are inclined at an angle of 


( w— t+ 0) to the surface of the metal. Similarly 

the diffracted ray O A arises from planes inclined at an 

angle ( w +5 = @) to the surface of the metal. 
Now ome the metal is subjected to an external 


stress which causes a strain ¢, ih the direction ¥ 
relative to the surface normal. Then 


¢_= qT’ 
where 8d is the change in the spacing d of the planes 
producing the diffracted beam 0 A. By differentiating 
expression (2) we obtain 


€y = — cotd30 é - (3) 





* Paper presented to the Institution of Mechanical 
Engineers for written discussion. Abridged. 

t+ The beam need be monochromatic only in the sense 
of having a comparatively strong characteristic com- 
ponent. 
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Thus the strain in the direction y is given in terms of 


the r shift of the ray diffracted from planes lying 
normal to this direction. 

For the present- purpose it is necessary to consider 
only the strains which lie in the plane containing the 
applied stress system and the normal to the surface ; 
hence the incident and diffracted X-ray beams are 
atranged to lie in this plane, and in general the photo- 

phic film will record two parts of a diffraction ring 
tom which the strain in directions 


t=wt+5-0 th=w-5 +0 


may be determined. 
If we denote A X (Fig. 2) by r and O X by J, then, 


tan (7 — 2 0) = 4, 30 = (— cost 2 6) S. (4) 
Hence, from expressions (3) and (4) we obtain :— 
€y = cot @ cos* 26 e- (5) 
Then, from expressions (1) and (5) 
x ) 
{(1 — 0) — (1 + 0) cos 24} = = (cot 0 cost 26) =. 
(6) 
Hence we obtain the following relation between the 
measured change §r in r and the applied stress X :— 
ér = tan 6 sec? 26 {(1 —o)—(1+ 2) eos 24} °* 
or 
x 
8r—{(l—o) —(1 + 0) cos 2p} & 


where € = 1 tan 6 sec* 20. 
It is clear from equation (5) that the displacement 
of the diffracted ray increases rapidly, for a given 


(7) 


value of ¢y, as @ approaches > It is therefore desir- 


able to obtain a high-angle back-reflection by a suitable 
choice of X-ray wavelength. In the present work the 
radiation used was Cu Ka, this giving a strong diffrac- 
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tion from the (333) and (511) planes of aluminium at 
6 = 81-5 approximately. It is not an ideal arrange- 
ment to use a diffraction occurring simultaneously 
from two sets of planes; since, however, no evidence 
has been found indicating anisotropic behaviour in the 
elastic properties of these planes the use of this radiation 
for a demonstration of the effect is permissible. 

In order to measure ey for various directions, the 
incident beam of X-radiation is directed on to the 
specimen at a few convenient angles of incidence, 
e.g., w = 0, 30, and 45 deg., giving the following values 
of %:—8-75, 21-25, 28-75, 36-25, and 53-75 deg., 
approximately. The values of the strain in these 
directions may then be obtained from equation (5) 
and plotted against cos 2% to find the intercept at 
cos 24 = 0. Allowance for variation of the specimen- 
film distance is made by recording on each film the 
diffraction ring from some calibrating powder painted 
on the surface of the specimen. In the present work 
annealed silver powder, screened through a 250-mesh 
sieve, was used for this purpose. When the X-ray 
pattern of the specimen under examination has been 
recorded, some of the silver powder is applied to the 
spot in question (using a little adhesive), and its X-ray 
pattern is recorded on the same film. By reducing all 
measurements to a common value of silver diffraction 
ring diameter, the offect of any variation in / is elimi- 
nated. Incidentally, this method also corrects for 
film shrinkage during processing. Further, the silver 
diffraction ring also serves as a reference mark from 
which to measure the shift of the diffraction line 
obtained from the specimen, in varying the applied 
—— A typical diffraction photograph is reproduced 
in Fig. 3. 

The specimens used had the form and dimension 
shown in Fig. 4. They were prepared from slabs of 
* RR.56 ” alloy, cold-rolled in the annealed condition, 
and then given the normal heat treatment for this 
material. ore examination they were etched to 
remove the machined surface layer. Stresses were 
applied to the specimen in a small spring-loaded tensile 
machine mounted in the X-ray unit and capable of 
being oscillated through an angle of + 2 deg. during 
the X-ray exposure. The purpose of this oscillation 
has been described previously.* Briefly, it is to 
ensure a complete recording of “reflections” from 
planes which might be slightly away from the true 
diffraction angle but which would still give a perceptible 
diffraction. The oscillation carries such planes through 
the specular angle and the complete diffraction is then 
recorded. 

Although the determination of Poisson’s ratio by the 
present method does not require a knowledge of the 





* “The Measurement of Residual Stresses in Metals 
by X-Ray Back-Reflection Method, with Special Refer- 
ence to Industrial Components in Aluminium Alloys”, 
by L. Frommer and E. H. Lloyd. JI. Inst. Metals, 
vol. 70, page 91 (1944), 





4 tons persq.in.; cos 2f)=0-470; o=0 -360. 
Curve 2: 12 tons persq. in. ; cos 29=0 -465; o=0 -365. 
008 2 =0 485; o=0 348. 
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value of the applied stress, the stress 
was,in fact, measured as accurately 
as was possible with the appara- 
tus used, in order to investigate the 
shape of the elastic stress-strain 
curve. In practice, the working 
distance between specimen and film 
was about 120 mm., and the patterns obtained were meas- 
ured with a micrometer-driven glass ruler, capable of 
measuring0-01 mm. 4s will be seen below, the results 
obtained showed a small amount of “‘ scatter,” and in 
order to estimate the significance of this, an examination 
was made of the magnitude of errors to be expected. 
Errors arising from inaccurate measurements of the 
film depend on the value of the applied stress. The 
errors in Poisson’s ratio arising from film-measuring 
errors of 0-05 mm. are (taking o to be approximately 
0-3), 0-037, 0-018 and 0-012 for loads of 5, 10 and 
15 tons per square inch, respectively. The other main 
source of error arises from inaccuracies in the measure- 
ment of the angular setting of the specimen with respect 
to the X-ray beam. An inaccuracy of 1 deg. in this 
leads to an error of 0-03 in Poisson’s ratio. It will be 
seen that the results obtained all lie within the limits 
imposed by these figures. The possibility was also 
considered that the etching of the specimens might 
have affected their mechanical properties. A tensile 
test was carried out on similar etched and unetched 
specimens, and, as will be seen below, no important 
difference was found between them. 

A brief summary of the experimental results obtained 
on two different specimens is given below and some 
typical graphs of results are shown in Fig. 5. Specimen 
3/D was taken through the following stress cycles: 
0 to 10,0 tol2, Oto 15, and 0 to 20 tons per square inch ; 
it was examined, at each loading, in two angular settings, 
namely, with incident beam inclined at 0 deg. and at 
45 deg. to the surface normal. Thus for each loading 
three values of dr were obtained, corresponding to 
% = 9, 36, and 54 deg., approximately. The values of o 
obtained by plotting cot @ cos* 26 ér (which is propor- 
tional to the strain) against cos 2%, for the various 
stresses applied, are given in Table 1. 
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TABLE I.—Values of Poisson’s Ratio, Specimen 3/D. 











Poisson's Ratio. 
Stress, 
Tons per sq. in. 
Individual Values. Mean Values. 

4 0-340 0-34 
8 0-365, 0-358 0-36 

10 0-368, 0-360 
0-372 0-37 
12 0-351, 0-355 0-35 
15 0-370, 0-375 0-37 
18 0-381 0-38 











The final figure for the value of c was 0-36. The 
mean value of Young’s modulus E corresponding to 
these results is 4,660 tons per square inch = 10-5 x 10? 
Ib. per square inch. 

Specimen 3/F was taken through the stress cycles 
0 to 12, 0 to 15, 0 to 18, 0 to 20 tons persquareinch. The 
values of y for the first cycle were 9, 21, 31, 39, and 49 
deg., approximately, and for the other cycles the values 





= 


were yy = 9, 26, 36, 44, and 54 deg., approximately. 


The values of ¢ so obtained are given in Table II. The 
TABLE II.—Values of Poisson’s Ratio, Specimen 3/F. 





Poisson's Ratio. 





Stress, 
Tons per sq. in. 


Individual Values. Mean Values. 





0-360 
0-343, 0-360 
0-365, 0-365 

0-373 

0-348 

0-379 
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final figure for the value of o was 0:36. The mean 
value of Young’s modulus E obtained from the X-ray 
results is 4,610 tons per square inch = 10-4 x 10? Ib. 
per square inch. 

Two similar test pieces from the same batch were 
used as control over the possibility of errors being 
introduced by the etching to which the X-ray specimens 
had been subjected. these two test pieces, one was 
etched as for X-ray examination, and the other was 
polished as for normal mechanical examination. They 
were both tested in a standard tensile testing machine, 
using a strain gauge measuring to 0-0001 in. per inch. 
The stress-strain curves were almost identical. On 
each, the yield point was about 18 tons per square inch 
(which agrees nearly with the stress at which blurring 
of the diffractions began to appear in the X-ray tests). 
The values of Young’s modulus E were 4,750 tons per 
square inch for the polished specimen and 4,500 tons 
per square inch for the etched specimen. 

The values of Poisson’s ratio obtained by the above 
method are reasonably consistent, the maximum 
ee. being less than the maximum to be 
expected from ordi measuring and reading errors. 
It therefore aj guano thas this X-ray method offers a 
valuable supplement to the usual mechanical method, 
and.is at least.as accurate as the latter; and, further, 
the method is capable of providing values which apply 
to a single set of crystallographic planes in the poly- 
crystalline aggregate. 





THE EXTINCTION OF ARCS IN 
AIR-BLAST CIRCUIT BREAKERS.* 
By A. Attan, B.Sc., and D. F. Amer. 


In most modern air-blast circuit breakers, the con- 
tacts are separated in such a way that the arc is blown 
into, or initiated in, a central position through a nozzle. 
The air turbulator, shown in section in Fig. 1, acts 
in this way and includes means for controlling the 
arc length. It comprises a metal arcing chamber a 
with a nozzle b, a fixed arcing electrode c, near the 
orifice of the nozzle, and a laterally-movable bridging 
contact d. These parts are supported by an insulating 
tube e, through which a blast of air passes to the arcing 
chamber ‘during the opening of the circuit. The 
laterally movable contact d is attached to a piston f, 
which moves to the open position on admission of 
compressed sir to the arcing chamber and thus draws 
an arc between the contacts cand d. Above the nozzle 
is an expansion chamber g, from which the air escapes 
to the exhaust chamber h through the valve i. 

Alternating-current arcs in compressed air have a 
fairly well-defined section, which expands and contracts 
with increases and decreases in current. The tem- 
perature of the arc column ranges from 3,000 deg. 
to 7,000 deg. C., at which temperature the atoms 
of gas are split into electrons and positive ions. The 
electrons which are impelled by the voltage between 
the contacts carry the electric current and ihe arc 
consists virtually of an electron discharge, which stops 
at every natural current zero. When the arc is 
initiated in the turbulator it moves at the same velocity 
as the compressed air and is thus transferred rapidly 
into a central position along the axis of the nozzle. 
Here it offers the maximum drag to the air flow. 
The ensuing aerodynamic condition at the nozzle may 
be regarded as a series of momentary disturbances 
of the air due to the release of arc energy. These dis- 
turbances are such that vhroughout the arcing period 
the stream of air tends to yield to the pressure caused 
by the expansion and dissociation of the air in the 
inner zones, as this air continuously enters the leading 
end of the arc zone. Conversely, the arc acts almost 
like an obstacle in the nozzle, around which the bulk 
of the air must flow. The compressed air stream 
therefore tends to become dammed ; and may be com- 
pletely stalled, so that it forms a hot gas bubble at 
the entrance to the nozzle. The effect is dependent 
on the length of the arc at the high-pressure side of the 
nozzle and on the current flowing, i.e., on the amount 





* Paper read before the Institution of Electrical 
Engineers on Thursday, November 7, 1946. Abridged. 
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of preheating which the air stream undergoes before 
reaching the throat of the nozzle. 

During current flow, the great difference in velocity 
between the high-temperature and low-temperature 

causes a very turbulent gas flow, which is increased 

y the action of oblique pressure waves on the arc 
path. Thus, the air surrounding the arc and the air 
entering the arc path at the leading end influence the 
electrical state of the latter. When the currents are 
small, the ionised arc column is repeatedly disrupted 
and the electron discharge is interrupted. This is 
known as “current suppression.” With very large 
currents the the compressed air is so great 
that it extends over most of the arcing period. In a 
particular circuit breaker it was found that the arc 
could just maintain itself in the air blast at about 
40 amperes R.M.S. Current suppression” occurred 
slightly before the natural current zero ; at 0-5 ampere 
current suppression took place repeatedly throughout 
the arcing period, while there was no sign of it at 

amperts. 

It has long been known that air-blast circuit-breakers 
are sensitive to variations in the rate of rise of restriking 
voltage. This is therefore taken as a measure of circuit 
severity. Tests show that as the current increases, the 
rate of rise of restriking voltage is less for equally satis- 
factory circuit breaking and that the rate of rise of 
restriking voltage in volts per microsecond, multiplied 
by the current in kiloamperes, is about constant for 
each circuit-breaker. This product is referred to as 
the performance. Though this law can be proved over 
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the whole current range, the tests clearly show that the 
considerable increase in breaking capacity which results 
from a reduction in the rate of rise of restriking voltage 
must be borne in mind. Increasing the pneumatic 
pressure increases the electric recovery of the gap and 
also increases the forced convection through the arc 
stream. The performance may therefore be expected 
to vary as some function of the pressure for the same 
contact structure. In fact, tests clearly indicate that 
there is a linear increase in breaking capacity with the 
pressure at the nozzle, the lower limit being reached 
when the contact esp setting is unable to withstand the 
voltage. Appreciable variations in performance result 
from varying the size of the gap and the maximum per- 
formance is obtained at a definite vol It is also 
essential to prevent a stalled flow in front of the nozzle, 
as this holds back the ionised gases and thus assists arc 
re-ignition. Further consideration of the process of 
arc extinction leads to the conclusion that if a number 
of circuit breakers are both aerodynamically and dielec- 
trically similar their circuit-breaking performances will 
be equal. 

A practical air-blast circuit breaker usually has a 
local air reservoir, a transmission system, connecting 
this reservoir to the arcing chamber, and a cooler to 
deionise the exhaust gases and act as a silencer. Con- 
siderable attention must be paid to the design of this 
system to ensure the best performance. In high voltage 
circuit-breakers which have long transmission systems, 
the air from the reservoir takes an appreciable time to 
reach the nozzle and wave phenomena play a part in 
the pressure level at the latter. At voltages above 
66 kV the capacity of the nozzle feed pipes is large in 
relation to the capacity of the loca] reservoir, so that 
the pressure at the nozzle is appreciably lower than the 





initial pressure in the reservoir. Wave phenomena 
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may increase performance, but increase of volun: im. 
pairsit. The effect of bends in the feed pipes is to !ower 
the rate of pressure build up, but they do not gr -atly 
affect the maximum pressure. If multi-breaks are sed 
care must be taken in the design of the air pressure 
system to ensure that the vin gy pressure is prac. 
tically identical at all breaks. The quantity «{ air 
flowing out of the nozzle is not normally reduced inti] 
the back pressure in the exhaust chamber rises to :ore 
than 53 per cent. of the inlet pressure, but by sui:able 
design it can be made almost independent of the back 
np ome up to about 85 per cent. of the inlet pr ure, 

he back pressure may cause a reduction of bre. king 
capacity. This may be as much as 20 per cent. i. an 
11-kV circuit breaker, but is normally negligible at very 
high voltages. As the back pressure increases with 
the are energy the arc length is sometimes reduce:i by 
mounting a plate in the exhaust passage to act s a 
root for the arc. The use of this plate also has the 
advantage that it forms a stagnant gas zone roun the 
arc root, which thus tends to be more effectively 

laced. The exhaust system acts as a mixing chamber 
for the hot ionised and cold gases. It also eliminates 
flame and generally makes the exhaust gases innocuous, 
It further acts as an acoustic wave filter and may be 
designed to overcome high-pitch noise. By fitting a 
honeycomb immediately after the bend, the rotational 
movement in the air stream, which occurs when a 
nozzle is supplied through a bent Pipe, cap be prevented, 

The effect of breaking light load currents before the 
normal! zero is to cause a rise in voltage of the same 
polarity as the arc voltage and to add to the oscillation 
of the circuit. The contacts also.act as a spark gap 
and limit over-voltages. The gap setting must, how- 
ever, be such that it can withstand any transient, which 
would cause a recurrence of arcing and the re-establish- 
ment of the power current, if it were allowed to re-strike, 
At some operating voltage, i.¢., in the neighbourhood of 
66 kV per break, there is, therefore, the apparent 
paradox that the gap setting between the contact and 
the nozzle must be increased above the most favourable 
value for maximum breaking capacity, in order that 
transients in a current range of about 800 amperes to 
1,000 amperes may be withstood. The optimum posi- 
tion of the contact pin in relation to the nozzle throat 
to give the maximum breaking capacity can be main- 
tained independently of the insulation level of the unit 
by using nozzles of insulating material. The minimum 
insulation level is also determined by the ability of the 
unit to withstand transients which would cause a 
recurrence of arcing if they were allowed to strike. If 
the current to be interrupted does not exceed 10,000 
amperes, a definite increase in breaking capacity for a 
given air consumption results from the use of organic 
insulating materials. In the employment of such 
nozzles care must be taken, however, that the insula- 
tion does not gradually deteriorate owing to the internal 
radiant and direct heat from the arc. Flame emission 
also is usually increased by the use of such nozzles. 
Breaking capacity can also be increased, burning 
and erosion redu and flame-emission minimised 
by the employment of high boiling point metals, such 
as the tungsten-copper compounds. 

As circuit breaking by compressed air is sensitive to 
changes in” circuit severity, an endeavour has been 
made to provide constructions which are substantially 
independent of such changes. For this purpose, it is 
usual to connect a damping resistor in parallel with 
the circuit breaker. Depending on its design, this 
resistor can be made to assist the restriking voltage 
transient over the whole service range with a view to 
reducing the operating pressure ; to assist the restriking 
voltage transients over a limited part of the service 
range: or to assist the restriking voltage transient 
to deal with the few extremely severe conditions when 
the maximum short-circuit current is limited by 4 
reactor. The main advantage of resistance switching 
is that it provides an economical solution of the high 
breaking capacity problem at voltages up to 33 kV and 
avoids the use of large reservoirs and high pressures. 
For example, a particular 33-kV circuit breaker just 
cleared 14,000 amperes in a circuit having a natural 
frequency of 12,000 cycles per second, with an operating 
pressure of 200 lb. per square inch. When the same 
circuit breaker was fitted with a 100-ohm resistor, 
the performance was satisfactory at an operating 
pressure of 120 lb. per square inch. 

Another advantage is that, owing to the compara- 
tively mild scavenging action required at the series 
break, the electric strength of the series gap may be 
reduced and surge voltages arising from current 
suppression can be more rapidly controlled up to a 
working voltage of 33 kV. This is due to the action 
of the resistance break as a spark gap. A third 
advantage is that the maximum peak and the rate of 
rise of restriking voltage between the live side of the 
circuit breaker and the surrounding conductors or 
earthed metal are considerably reduced. This means 
reduced clearances and a more reliable performance. 
Tests of an 11-kV air-blast circuit breaker without resis- 





tors showed that a “‘ downstream ”’ earth fault occurred 
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66-KV AND 132-KV AIR-BLAST CIRCUIT BREAKERS. 

















from the cooler to an earthed plate 6 in. away when 
6,000 amperes were broken at a rate of rise of restriking 
voltage of 1,500 volts per microsecond. No fault 
occurred at 20,000 amperes when the circuit had a rate 
of rise of restriking voltage of 500 volts per microsecond. 

In dealing with nozzle geometry it has been shown 
that the performance of the contacts is a function 
of the voltage and that the optimum performance is 
obtained at about 33 kV. It must not be assumed 
from this that a multi-break circuit breaker gives its 
best performance if it is built up of a stack of 33-kV 
units. The test breaking capacity can, in fact, 
be obtained > as many breaks as possible on 
circuits of higher voltages, if means are provided to 
ensure equal vol distribution and equal electrical 
performance of each break. Nevertheless, the current 
that can be broken at a given natural frequency is 
greater in a single-break circuit breaker than in a 
multi-break circuit breaker in which the average 
voltage per break is the same as that of the single- 
break circuit breaker. This is due to the fact that 
unequal voltage distribution brings about an increase 
both of rate of recovery of restriking voltage and of 
the actual maximum voltage at the most highly stressed 
break. The actual number of breaks for specific 
conditions is determined “by practical and economic 
considerations. It is considered that from the prac- 
tical point of view the number of breaks, nozzles and 
exhausts should be a minimum consistent with the 
ability of the circuit breaker to do the required duty, 
even if some efficiency is thereby sacrificed. Tests on 
two circuit breakers each having the same air consump- 
tion and designed for the same service voltage, showed 
that the circuit severity and restriking voltage were 
halved when two breaks were used instead of one. 
The breaking capacity at the same severity was there- 
fore at least doubled with the two-break arrangement 
without any increase in air consumption. When the 
nozzle diameters were the same for the single-break 
and double-break arrangements, the latter gave more 
than three times the breaking capacity, though the air 
consumption was, of course, doubled. 

A section of a 66-kV, 750-MVA, 800-ampere air- 
blast circuit breaker is given in Fig. 2. The contact 
assembly for each phase of this unit is mounted on a 
separate bedplate, the three assemblies being coupled 
together by a common air manifold a through one 
blast valve 6. The closing port of this valve is shown 
at c and the exhaust port at d. A single air reservoir e 
is fitted and is capable of supplying air for one make- 
break operation. The series air break switches f, which 
are coupled together, are connected to the line at g, 
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and are driven by three vertical porcelain shafts h 
from a common shaft i, which is connected to a 
double-acting rotary motor k. This motor is supplied 
from the reservoir e through the closing valve 1. The 
circuit breaker is trip-free, but once the closing 
operation has been initiated, the contacts normally 
close fully before an opening operation can i 
The tripping mechanism is shown at m, and the trip- 
free valve at n. An anti-pumping device is incorpor- 
ated. A controlled amount of dry air is circulated 
through the insulators in order to maintain them in 
sound condition and is measured by visual flow meters 
on the inlet and outlet sides of the system. The air 
turbulator consists of a metal arcing chamber 0, 
which constitutes one terminal and into which a 
central pin contact p (which is an extension of the 
other terminal) projects. It also comprises a removable 
nozzle g and a laterally moving contact r, which 
is biased to the closed position and bridges the gap 
between the contact p and the wall of the arcing 
chamber. An exhaust cooler and silencer s are fitted. 
These consist of a baffle plate and valve, the latter being 
incorporated to prevent the entry of atmospheric 
moisture. All the main insulation of the turbulator 
is remote from the direct and radiant heat of the arc. 
The current-carrying capacity is independent of the 
nozzle diameter. Separate arc initiating contacts and 
main current contacts are provided. By the removal 
of a cover on the side of the arcing chamber the circuit 
breaker contacts can be inspected in the open and closed 
positions. 

On initiation of the tripping impulse air is fed from 
the reservoir to the underside of the piston attached to 
the blast valve 6, which is then opened so that air flows 
through the manifold to the three turbulators. Part 
of the air is diverted at the point ¢ and opens the lateral 
moving contact r against the spring u. The resulting 
arc is driven through the nozzle q into an axial position 
between the baffle plate and the fixed arcing contact. 
Simultaneously, a T branch pipe from the blast mani- 
fold carries air to the rotary motor k. This causes 
the series-break contacts to open, but only after 
the main circuit breaker contacts have opened, and the 
rate of air feed to the motor has been restricted. The 
air blast to the turbulators is cut off by diverting the air 
feed from the trip valve m to the closing side of the blast 
valve piston. The diverting mechanism consists of a 
two-way rotary valve v, which is connected mechani- 
cally to the isolator shaft. The air blast is thus 
maintained until the desired isolating distance is 
provided, when the circuit breaker contacts reclose 





under the action of the springs. Pumping is prevented 
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by means of a switch in the tripping circuit which is 
open as long as the closing impulse is maintained. 
Low air pressure relays in the circuit prevent the opera- 
tion of the circuit breaker if the pressure is below normal. 
The circuit is made by the isolator. Operation con- 
sists of energising an electromagnetically-operated 
valve 1, which allows air to pass directly from the reser- 
voir e to the air motor k driving the isolators. Owing 
to the high + pow of make, there is only a small visible 
indication of arcing and this is usually limited to one 
half cycle. 

The circuit breaker was subjected to 5,000 opening and 
closing operations and on inspection was found to be 
still sound. All blast tubes, pressure castings and other 
parts were subjected to hydraulic tests of twice the 
normal working pressure and airtight units had to 
an airtightness test at 20 per cent. above the maximum 
working pressure. The arcing contacts of the three 
phases part within 0-2 cycle of each other and this 
timing does not alter materially between minimum and 
maximum pressure. Pending the provision of an icing 
chamber the operation of the circuit breaker was 
checked with a very heavy ice formation on the con- 
tacts only. A slight delay occurred in the opening 
of the isolator, but owing to the adequate size of 
the local air reservoir, this was not serious. Voltage 
tests were made on the insulator post and between the 
terminals on one pole. The turbulator itself repre- 
sents a more unusual condition, which has not been 
taken into account in any existing regulations. Theo- 
retical argument showed that the voltage surges were 
unlikely to exceed 2-5 times the voltage of the first 
phase to clear and, in fact, during the tests they never 
exceeded twice the voltage of the first-phase to clear. 
Hence a standard test at 25 per cent. above this figure 
would afford an adequate margin for the insulation of 
the turbulator. Accordingly, the unit was subjected 
to impulse tests with a 200/1,000 wave with crest 
values not less than three times the peak voltage of the 
first phase to clear, i.e.,240 kV. At 300 kV the circuit 
breaker was on the point of external breakdown and 
at 330 kV definite flashover occurred. A number of 
short-circuit tests were also made. The normal tests 
were carried out in accordance with B.S. 116 and those 
at larger currents were made at the minimum pressure 
of the local air reservoir, in order to demonstrate the 
ability of the circuit breaker to break the maximum 
short-circuit current under the worst operating con- 
ditions. Make-break tests were carried out with the 
supply connected to the terminal on the top of each 





ion indicator, so that a voltage was applied 
tween phases as rapidly as possible after making 
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the circuit, in order to ascertain the effects of any 
possible ionisation from the arc-over in ait during 
closure. 

Fig. 3, page 71, is a diagram of a 132 kV, 2,500 MVA, 
800 ampere circuit-breaker which differs from the 66-kV 
breaker in that the three phases are not mechanically 
coupled and that there is a local air reservoir a, com- 
plete with valves, for each phase. The turbulator 
consists of two units 6 and ¢ with nozzles at d and an 


exhaust at e, and is arranged so that the common supply | c, 


feeds the upper and lower units with correct propor- 
tions of air, thus ing substantially equal pressure 
conditions in each unit. The air to the driving pistons 
of the laterally moving contacts is taken from a com- 
mon annular in order to obtain synchronous 
movement of the contacts. The breaks are arranged so 
that there is a common exhaust. This reduces possible 
points of entry of extraneous matter from the atmo- 
sphere to a minimum. 

The tri im: is applied to the three coils f, 
in Fig. 3, of the electromagnetically-operated pilot 
valves g. This allows compressed air to pass to the 
underside of the arm Ty blast valve kh. These 
valves, which are spring biased, to the closed position, 
are thus blown open and allow compressed air to reach 
the turbulator. The arcs established upon movement 
of the contacts, which is caused by the ission of the 
compressed air to the turbulator, are blown into a 
central position through the nozzles d and extend be- 
tween the fixed electrodes and the central baffle _—_ 
This part of the switch is shown in more detail in Fig. 4 
page 71, where the nozzles are indicated at d, the fixed 
arcing electrodes at i and the baffle plate at k. The 
moving contact units are shown at / and the exhaust 
chamber and exhaust valve at m and n, respectively. 
During this operation, a portion of the compressed air is 
by-passed to the air motors, o in Fig. 3, for operating the 
series break isolators in the same way as in the 66-kV 
breaker. Although the blast valve h is reclosed, owing 
to admission of compressed air through the rotary valve 
on the isolator shaft, air is maintained in the air motor 
until the isolator is fully open. A pneumatic interlock 
prevents the removal of the electrical impulse until all 
the isolators are open. The circuit is made by series 
break isolators p, only one electromagnetically-operated 
valve q being provided for supplying air to the three 
driving motors. A tic interlock ensures that all 
three phases are open before the supply is cut off by the 
auxiliary switch. 





CATALOGUES. 


Water-Gas Plant.—The Power-Gas Corporation, 
Limited, Stockton-on-Tees, have sent us a descriptive 
booklet relating to modern types of automatically- 
operated mechanical carburetted water-gas plant. 

Submersible Pumps.—A brochure dealing with the 
construction of submersible motor-driven pumping sets 
manufactured by the Harland Engineering Company, 
Limited, Alloa, Scotland, has been received from the firm. 

Two-Wheeled Trailers.—We have received from Messrs. 
B. Dixon-Bate, Limited, Chester, leaflets describing a 
variety of two-wheeled trailers, some types of which, 
designed for the Services, have now been modified for 
civilian use. 

Dish-Washing Machine.—A leaflet has been received 
from Mr. John P. Quin, 158, Princes-road, Liverpool, 8, 
dealing with a new type of electrically-operated dish- 
washing machine suitable for hospitals, hotels, canteens 
and other large establishments. 

Exhaust Fans.—We have received from Messrs. Delco- 
Remy and Hyatt, Limited, 111, Grosvenor-road, London, 
S.W.1, a leaflet dealing with a new range of exhaust fans 
with blades 8 in. and 10 in. in diameter, for operation by 
single-phase or three-phase current. 

Steelworks Descaling Spray.—The Harland Engineer- 
ing Company, Limited, Alloa, Scotland, have sent us a 
publication describing the Harland-Aldrich spray nozzle 
for descaling blooms, bars, strips, tubes, and shapes in 
steel, copper, brass and other alloys. 

Road _ Rollers.—Messrs. Aveling-Barford, Limited, 
Grantham, have sent us an illustrated leaflet, Publication 
No. 1485, on their new series of Diesel road rollers, weigh- 
ing from 24 tons to 13 tons and incorporating a device 
for securing equal pressure on the front and rear rolls. 

Pressure-Testing Pumps.—Messrs. Turner Manufac- 
turing Company, Limited, Villiers-street, Wolverhampton, 
have sent us a leafiet describing their new pressure-testing 
pump which gives testing pressures up to 2,500 Ib. per 
square inch when operated from a compressed-air main 
at a pressure of 65 Ib. per square inch. 

Bending Presses.—Messrs. F. J. Edwards, Limited, 
359-361, Euston-road, London, N.W.1, have sent us a 
leaflet describing their Model No. 60 folding and bending 
press, capable of handling mild-steel plates from 12 S.W.G. 
to 18 S.W.G. in thickness and with a maximum length 
of 60 in., depending on the width of the die opening. 
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PRINTING AND ALLIED MACHINERY. 


581,069. Inking Roller for Rotary Printing Machine. 
Timsons Limited, of Kettering, E. A. Timson, of Kettering, 
and C. H. Dickinson, of Kettering. (3 Figs.) October 31, 
1944.—The inking rollers for a rotary printing machine 
used to transfer ink from a fountain to the form on the 
printing cylinder are provided with gelatine rollers with 
an intermediate meta] roller. The invention enables the 
rollers to be readily moved into and out of the working 
Position, and the auxiliary roller to be easily removed 
and replaced. A pair of spaced vertical arms 1 have 
open-sided bearings to receive the spindles of a pair of 
gelatine rollers 6, and each has a vertica)] slot between 
the bearings. The arms are pivoted on the inner side 
of the frame member of the printing machine. A bearing 
block 11 with an open-sided bearing on one side to 
receive the spindle of a meta! roller 14 is mounted in 
the arm 1 between the bearings under spring control, 
so as to project horizontally from the arm, through the 
slot with the bearing uppermost. The bearing block 11 
has a headed stud 15, which can slide in a swivel in the 
arm 1, and a compression spring is provided between the 
head of the stud and the swivel, which is recessed. 


A lever 18 mounted on an eccentric on a spindle is 
connected to each of the pivoted arms 1, and the spindle 
has an operating handle. The bearing block 11 is 
shouldered to provide a catch for engagement with the 
arm 1 at the lower end of the slot. When the handle 
is moved in one direction the whole of the inking com- 
ponent is moved into the working position, with the 
gelatine rollers 6 in contact with upper and lower ink 
rollers which ink the cylinder 21, and when the handle 
is moved in the other direction the component is moved 
out of the working position to break the contact of the 
rollers 6 with the ink rollers. With the component in 
the inoperative position the bearing blocks 11 can be 
manually pulled outwards from the arms 1, against the 
spring and then turned downwards in the slots to an 
inclined position to bring the catches into engagement 
with the arms 1 so that the component is locked in the 
withdrawn position, after which the metal roller 14 
can be removed by lifting it out of the bearings. The 
roller 14 can be replaced, and on being lifted in the slots 
to disengage the catches from the arms 1, the bearing 
blocks 11 snap back under the spring action to restore 
contact between the roller 14 and the rollers 6. (Accepted 
September 3, 1946.) 


SHIPS AND NAUTICAL APPLIANCES. 


580,493. Submarine Periscope. Barr and Stroud, 
Limited, of Glasgow, and J. M. Strang, of Glasgow. (15 
Figs.) February 4, 1944.—If a periscope window has 
been submerged in cold sea water and is then exposed to 
@ warm humid atmosphere, atmospheric moisture tends 
to condense on the outside surface of the window and to 
form a film which obscures vision. The invention is a 
submarine periscope window-cleaning system by which 
air is blown on to the outside surface of the window and 
which prevents sea water from entering the vessel when 








the periscope issubmerged. The periscope is of elongated 
tubular form with a lower portion and an upper portion 
of smaller diameter. At the top of the upper portion 
is a window C. An air-supply tube 2 extends up the 
inside of the lower portion of the periscope commun icat- 
ing with a non-return valve 4. The lower half of the 
tube 2 is made of a flexible plastic material, while the 
upper half is made of metal. An external tube 3 of 
transversely flattened section, passes through the jeri- 
scope Wall and joins the non-return valve 4. The tule 3 
lies closely against the periscope tube, being held at 
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intervals to the periscope by clamp rings. A second non- 
return valve 5 is included in the external tube 3. The 
non-return valves are of the spring-loaded ball type. 
The air tube passes from the inside to the outside of the 
periscope through metal blocks 19, one on the outside 
and one on the inside of the periscope wall. Near the 
tep of the periscope there is a distributor 6 from which 
two nozzles 7 extend over the top of the periscope and 
are directed on to the upper edge of the window C. The 
air-supply system is carried entirely by the periscope, and 
throughout the lower part of the periscope the system is 
internal, so that it does not interfere with any of the 
standard arrangements for raising and lowering the 
periscope. (Accepted September 10, 1946.) 


MISCELLANEOUS. 


581,569. Production of Graphite. British fron and 
Steel Corporation, Limited, of Leamington Spa, H. L. 
Riley, of Newcastle-on-Tyne, and J. Taylor, of Chopwell, 
County Durham. July 1, 1942.—Carbon monoxide is 
passed at a high velocity over an iron catalyst at a 
temperature between 750 deg. C. and 1,100 deg. C. 
The catalyst is mild-steel wire oxidised in carbon dioxide 
at a temperature in the neighbourhood of 1,000 deg. C. 
The carbon monoxide is passed over the catalyst at a 
high velocity so that the concentration of carbon dioxide 
produced in the reaction may be kept as low as possible. 
The graphite is deposited in the form of a fine soot-like 
powder, having a well developed crystal structure. The 
product is contaminated with a considerable amount 
of iron dispersed fairly uniformly throughout. This is 
removed by heating at a temperature of 300 deg. C. in a 
stream of chlorine, and the removal of iron from the 
crude product is assisted by preliminary oxidation in 
air at a temperature between 300 deg. and 600 deg. C. 
The preliminary treatment converts the cementite in 
tke sample to ferric oxide which can readily be extracted 
with ordinary concentrated hydrochloric acid diluted 
with an equal quantity of water. Ifthe carbon monoxide 
is free from hydrogen or hydrogen-containing gases, the 
graphitic carbon deposited is highly crystalline. The 
carbon dioxide formed in the reaction is regenerated by 
Passing over a reactive carbon heated to 1,200 deg. C. 
Graphitic carbon has been produced in the temperature 
range of 400 deg. to 700 deg. C., but the iron oxide 
catalyst is gradually converted to cementite which is 
devoid of catalytic activity. Within the temperature 
range of 750 deg. to 1,100 deg. C., however, the reaction 
is not retarded by the formation of austenite and only 
after a prolonged exposure is the activity of the catalyst 
diminished due to the formation of cementite. The 
catalyst can be reactivated in situ by oxidation in carbon 
dioxide at 700 deg. to 750 deg. C. The carbon produced 
Possesses a more highly developed graphitic structure 
than the carbon produced in the temperature range 
400 deg. to 700 deg. C. (Accepted October 17, 1946.) 
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TORPEDO PROPELLER- 
BLADE SURFACING. 


By G. L. Brown, B.8c., A.C.G.L., 
A.M.1.E. Aust. 

THE production in Australia of propellers for 
torpedoes involved the manufacture of bedding 
blocks accurately shaped to the designed form of 
the driving surfaces of the blades. Two propellers, 
one Of each hand, were imported from England 
and the driving surfaces of one blade of each were 
to be used as master g . Measurements of these 
surfaces as received, however, disclosed variations 
from the theoretical form which rendered them 
unsatisfactory for the purpose and it became 
necessary to devise a means of correction. The 
propeller design requires a blade with a driving sur- 

















slides on the other arm. The knife edge F is rigidly 
connected to the operating point G and can be moved 
in any direction in the plane of the propeller axis, 
in order to cover the surface of the blade. Through 
this system a movement of the point G in a direction 
parallel to the axis causes the propeller to rotate 
and the relation between the travel of the point 
and the rotation of the propeller determines the 
pitch of the blade. The greater the radius r,, at 
which point G is set, the greater the distance ¢, 
at which the knife edge F bears on the lever D 
and the smaller the angular rotation of the propeller 
produced, i.e., the greater the pitch of the blade. 
Knife edge C is guided so that it travels on a fixed 
line perpendicular to the axis. 

The design data for the blade show that the relation 
between pitch p and radius r, can be expressed 
as :— 
































face of helicoid form, with a pitch increasing uni- dp =2dr, and p = 2r, + 30-65. 
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formly with the radius from the axis. The pitch is 
specified at various radii and the surface is radial, 
over the full length of the blade, along a line bisecting 
the axis of the propeller at the centre of the boss. 
This is actually the only straight line on the surface 
in any direction. No true surface of this form was 
available and it was therefore necessary to generate 
one. A mechanism was designed for this purpose 
incorporating means for the reduction of the blade 
surfaces to the true form by grinding. The problem 
of design was complicated by the necessity to 
correct both right-hand and left-hand blades, for 
forward and aft propellers, respectively. 

The arrangement devised for generation of the 
required form by a point is shown diagrammatically 
in Fig. 1, which illustrates the mechanism in plan. 
The propeller is attached to the drum A and a band 
B connects the drum to the knife edge €, which 
slides on one arm of the bell-crank lever D. This 
lever is pivoted at E and another knife edge F 








The angle, X radians, of rotation of the propeller 
corresponding to a movement x of the operating 
point G in a direction parallel to the axis of the 
propeller is defined by, 





x =z at, 
2r p wwwret, 
Hence, 
t dt t 
oe | and es. See aM 
2rre dp Qars 


Since F and G are rigidly connected, dt, = dr, and, 
therefore, 
i ck ty 
Oars = 2 or, Ps v. 

The radius of the drum is selected to give convenient 
values of the other dimensions, which may then 
be calculated from the expressions given above. 

The system described above refers only to the 








whereas, in its practical application, it was necessary 
to employ a grinding wheel of reasonable diameter 
and width. This would cause serious error if simply 
substituted for the point, as the helix angle of the 
blade varies by about 20 deg. from the root to the 
tip. The grinding head first used made it necessary 
to place the axis of the grinding wheel parallel 
to the axis of the propeller, in order to cover the 
width of the blade. This arrangement was subse- 
quently reversed, but the original method will be 
dealt with first as the later modification involved 
no change in principle. 

In order to avoid serious error with a wheel of 
finite width it is necessary that the inclination of 
the axis of the wheel should follow accurately the 
helix angle of the blade, which is constant at any 
given radius from the axis of the propeller. This 
condition is obtained by pivoting the grinder on an 
axis perpendicular to the propeller axis, passing 
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through both the latter and the centre of the line 
of contact of the grinding wheel, corresponding to 
the point G in Fig. 1. The inclination of the 
grinder spindle is controlled by a bar, fixed to the 
grinder body, sliding on a guide plate arranged so 
as to move with the grinder only in a direction paral- 
lel to the axis of the propeller. The inclination of 
the grinder spindle therefore remains constant 
at any given radius of the operating point on the 
blade surface from the axis of the and 
varies with that radius according to the inclination 
of the guide plate. The guide bar is mounted so 
that the line from ,its point of contact with the 
guide plate to the centre line of its pivot is parallel 
to the axis of the grinder spindle. 

The helix angle of the blade, a, at any radius r, 
from the propeller axis is defined by the expression, 


a = tan- tot | 
p 


Since the pitch p varies with the radius r, it will be 
seen that the edge of the guide plate must be curved 
if the plate is square to the propeller axis. Such an 
edge would be difficult to produce accurately, 
and to overcome this drawback the arrangement 
shown diagrammatically in Figs. 2 and 3, which 
respectively show a plan and side elevation, was 
devised. In this, the guide plate is arranged so 
that the projection of its edge in plan is not at 90 deg. 
to the propeller axis but at a smaller angle a. 
Similarly, its projection in elevation is inclined at 
an angle @ to the vertical. 

The vertical distance c from the horizontal plane 
of the axis of the propeller to the point of contact 
on the guide plate, at any radius r,, is given by 


c = (a + b) tang = (a + ctan 6) tang 











movement of a point on the surface to be generated, | 


a a 
t. — ° ° 
cota — tan @ 30°65 1 tan @ 
Qer, 7 
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From this it is evident that if the guide plate is 


mounted in such a manner that §@ = tan-'!-, 
7 


c becomes directly proportional to r, and the edge 
of the guide plate must be a straight line: The 
value of a is determined by convenience in arrange- 
ment of the mechanism. 

A second source of error arises in the use of a 
wheel of finite diameter, as the blade surface is only 
radial on the centre line of the propeller boss. 
The nature of this error may be seen from Fig. 4, 
on page 73, which shows a diagrammatic section 
normal to the blade surface at a particular point. 

The error, y, normal to the surface, due to a wheel 
of radius r,; may be estimated as follows. 

Let the inclination of the surface at any point 
to the radial line through that point equal f deg. 

+ r,) cos sx = Fs 


Then, 
p - tant | — os a} 

If dr, is small, this becomes, 

B = tan eee cos «|. 


If x represents the axial distance from the centre 
line of the boss to the point under consideration 
and X is the corresponding angle of rotation in 
radians then, 


(r, + Sr.) sin 8X 





If 8X and Sr, are very small, 


sin 8X = dX 
and 


r, dX 
= tan-! | —— 
B n [= cos a 
[an 
= tan~ — zy cos & 
Pp 


also, 
y = rs (1 — cos B). 


The magnitude of this error may be calculated from 
the above expressions for any point on the blade 
according to the radius of the grinding wheel used. 
In the present case the maximum error occurs 
at the edge of the blade where x = 2-1 in. at a radius 
of r,; = 7-175 in., in which position 8 = 3 deg. 
47 min. and y = 0-002 in. per 1 in. radius of wheel. 
Approximate compensation may be obtained by 
substituting a radius, r,, for the knife edge at F in 
Fig. 1, which produces a correction, 


1 — cos tan~! (=) 
Pp 
cos tan-* (*) 
Dp 


This quantity cannot be adjusted to balance the 
error y at all points, but the maximum value of the 
latter is reduced to less than 0-0005 in. per inch 
radius of wheel if r, = 0-7 r;. 

It was not considered necessary to build a com- 
plete machine for this special purpose as only four 
surfaces were required, viz., one propeller blade and 
one form gauge of each hand, the form gauges being 
single heavy blades on propeller bosses. A gap-bed 
lathe of suitable size was available and the special 
mechanism required was designed for attachment to 
this lathe with the minimum of alterations. The 
general arrangement for grinding right-hand blades 
is shown in Figs. 5 and 6, on this page. The part 
numbers in the following description refer to Figs. 
1 and 2. The propeller is mounted on a mandrel 
running on dead centres in the lathe, the lathe 
spindle being locked, and is pulled up on a ground 
taper by a circular nut. Part of the mandrel 
behind the propeller is ground parallel and acts 
as the drum, A. To this are secured two thin 
steel bands, one passing over an idler to a weight, 
which keeps the lever system under a constant load, 
and the other, B, connected to a square bar with a 
knife edge C let in just below one face which is 
machined to the centre line of the band. This bar, 
which is carried on roller supports, is held in contact 
with the turned face of a sector which forms the 
short arm of lever D and the knife edge rests on the 
flat face of a peg fixed in the sector. The latter is 
pivoted on a spindle fixed between two supports 
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SURFACING TORPEDO PROPELLER BLADES. 
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SURFACING RicHt-HaNpD PROPELLER BLADE WITH PNEUMATIC GRINDER. 





Fic. 6. Surractnc Ricut-Hanp PROPELLER BLADE WITH PNEUMATIC GRINDER. 


attached to the lathe bed and headstock, its weight 
being taken by a ball thrust bearing. By this 
means the axial distance, ¢,, from the pivot E to 
the centre line of the band B and the knife edge C 
is maintained constant. A long flat bar is attached 
to the sector and forms the long arm of lever D. 
The outer part of this bar is machined to a line 
through the centre of the pivot E perpendicular to 
the line from that centre to the face of the peg in 
the sector. The knife edge F, actually replaced 
by a disc of radius r,, bears on the machined edge 
of the bar and is mounted on a bracket rigidly 
attached to the tool post of the lathe. 

The grinder assembly is carried on a heavy 
bracket which is held rigidly in the tool post. A 
hollow spindle fastened to the outer end of this 
bracket forms the pivot H and its centre line is 
perpendicular to, and in the same horizontal plane 
as, the lathe centre line. A block, free to rotate 
on this pivot, carries a small slide on the end of a 
rigid arm and on this slide is mounted a small 
pneumatic grinder connected to a compressed-air 
supply by a flexible hose. The movement of the 
slide is normal to the axis of the grinder spindle, 
and the arrangement is such that the centre point G 
of the line of contact of the wheel may be set,on 





the centre line of the pivot and variation in wheel 
diameter taken up by adjustment of the slide. 


A guide bar is fixed in the end of the block so 
that its lower edge, which is machined to a small 
radius, lies on a perpendicular line from the axis 
of the pivot H and is parallel to the upper surface 
of the block, from which the wheel is dressed. This 
edge of the bar rests at K on the edge of the guide 
plate and slides up it as the cross slide is moved 
towards the lathe centre. The guide plate itself 
is mounted on a bracket rigidly attached to the 
lathe saddle. The cross slide is driven by a belt 
from a small motor and reduction gear mounted 
on the lathe saddle and controlled by a reversing 
switch. By this means the grinder is driven in and 
out on a radial line and the axial feed is provided 
by hand adjustment of the saddle. 

The equipment was specifically designed to suit 
the lathe and the actual particulars are as follows :— 


2 +2525 in. 
0-002 in. 
2-2535 in. 
7-080 in. 
18-00 in. 
23-00 in. 


Radius of drum A ... 
Thickness of band B 
Effective radiusr, ... ae 
Distance, tg = rq ... aaa 
Distance ¢, at r,; = 2°675 in. 
a atr, = 7-676 in. 
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SurFracine LeFrt-Hanp Form GAUGE WITH PNEUMATIC GRINDER. 





Fie. 8. Surractnc Lerr-Hanp PROPELLER BLADE WITH FLEXIBLE-SHAFT GRINDER. 


Distance on the horizontal plane 
from the centre line of pivot H to 
the intersection of that plane with 
the continuation of the edge of the 
guide plate a ne . 

Ratio of the vertical distance of the 
point of contact K from the hori- 
zontal plane of the propeller axis 
to the radius of the operating 

c 27a 
int G;— = —— 
- 7, 30-65" 

Inclination of projection of edge in 

side elevation to the vertical; 


6= tenn3!, 
T 


Inelination of projection of edge in 
plan to axis of propeller; 


= 90 deg. — tan? d 
v) 


= 90 deg. — tan-® (* tan 0) 
i 
Inclination of edge to the horizontal ; 


= tan~ [< cos (90 — |, 
r} 


4°375 in. 


0 -8969 


17 deg. 40 min. 


74 deg. 4 min. 


40 deg. 47 min. 


] 





Inclination of projection of edge in 
end elevation to the horizontal ; 


¢ 
= tan-!_, 
vr) 


41 deg. 53 min, 


Helix angle of blade 


atr,; = 2-675in; a 25 deg. 2 min. 
atr, = 7-675in.; a  ... 46 deg. 21 min. 
Grinding wheel: Diameter... lin. to Zin. 
Width tin. 


The two conditions which must be met in changing 
from right- to left-hand blades are the reversal of the 
pitch and the consequent reversal of the helix angle. 
The general arrangement adopted is shown in Fig. 7, 
on this page. The first condition is accomplished 
by bringing the band B from the top instead of 
the bottom of the drum A, thereby reversing the 
direction of the rotation produced by a movement 
of the operating point G. For this purpose the 
sector was made deep enough to carry two pegs 
separated by the diameter of the drum and the knife 
edge C could be moved from one to the other. 

As regards the helix angle, the left-hand blade is a 
mirror” of the right-hand and it would have 
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been possible to use the same guide plate, reversed 
and mounted above, instead of below, the horizontal 
plane of the propeller axis. It was found more 
convenient, however, to swing the guide plate down 
about the centre line of the pivot H, through 90 deg. 
from this position and to attach another guide bar 
to the block, perpendicular to the original one. 
Actually, a new guide plate had to be made, owing 
to difficulty in attaching the original one to the 
lathe, saddle in this position. In this arrangement 
the axis of the grinder is below the surface of the 
blade instead of above it. The necessary adjust- 
ment of the position of the grinder is made on the 
slide, but in order to obtain clearance for the block 
and the body of the grinder, the long arm of the 
lever D and the knife edge or disc F are moved from 
the top connection to the bottom one of the two 
provided on the sector near its pivot E. 

The rate of removal of metal by the miniature 
pneumatic grinder shown in Figs. 5, 6 and 7, was 
naturally very low and the arrangement shown in 
Fig. 8, on this page, was designed to enable the 
use of a larger and more powerful wheel. The 
lever and guide plate systems are unaltered but 
the pneumatic grinder and its slide and mounting 
are removed from the block. In its place a ball- 
bearing head is used, with a 5-in. diameter by } in. 
wide wheel driven by a }-h.p., 3,000-r.p.m. motor 
through a flexible shaft. This head is fastened to a 
short channel which moves in a slide on the top 
surface of the block. The position of the channel 
is adjusted by a screw to bring the point of contact 
of the wheel on the centre line of the pivot and it is 
then locked by two set screws. A radius dressing 
attachment is fitted to the end of a bar attached to 
the block, and is used to form the edge of the wheel 
toa l-in. radius. This attachment is removed when 
not in use. 

The axis of the grinding wheel is perpendicular 
to the axis of the propeller and the radius formed 
on its edge corresponds to the radius of the wheel 
in the original arrangements. The tangent to the 
wheel at the point of contact follows the helix 
angle of the blade so that the two systems are 
equally correct. The motor used to drive the cross- 
slide in the first arrangement is also removed, and 
instead, the lead screw is belt driven from the normal 
lathe motor through the change gearbox. By this 
means the saddle is driven backwards and forwards 
and controlled by the reversing lever on the apron. 
A notched disc on the cross-slide screw serves to 
provide a regular hand radial feed. 

The system of generation described is theoretically 
capable of producing a blade surface with a maxi- 
mum error of less than 0-0005 in. Some allowance 
must be made, however, for such factors as rigidity 
of the mechanism, alignment of the lathe slides 
and friction of the moving parts. Actual measure- 
ments on the four corrected surfaces are shown in 
the table on page 76, and it may be noted that 
conformity with the nominal form within 0-0015 in. 
was generally obtained, with isolated departures 
of up to 0-0025 in. on some surfaces. The first 
three surfaces listed in the tables were machined 
with the small pneumatic grinder and the fourth 
with the flexible-shaft grinder, and it is evident 
that the latter arrangement is equally accurate. 
With a view to the possible use of the modified 
equipment in quantity production of propellers, a 
trial was made in which a blade surface showing an 
error of from 0 to 0-025 in. was machined in a 
single operation to within 0-005 in. of the nominal 
form in 42 minutes. 

Machines for use in production of propellers could 
be built on the principles described, as either shapers, 
millers or grinders. It is considered, however, that 
the main advantage of the system lies in its accuracy, 
and that it would be most usefully applied in the 
finish grinding of roughly machined surfaces. 
Separate machines for right- and left-hand blades 
would be desirable, and other modifications would 
include :— 

(a) Increased rigidity in all parts. 

(b) Mounting of the propeller on the end of a 
mandrel carried in ball bearings. 

(c) Replacement of the band and drum by a rack 
and pinion. 





(d) Replacement of all sliding edges by rollers. 
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(e) Provision of automatic reversing drive and 
cross feed. 

(f) Provision of index arrangement for spacing 
and locating the surface. 

The work described above has been carried out 
in the Engineering and Metrology Sections, Muni- 
tions Supply Laboratories, Maribyrnong, Victoria, 
Australia, of which the author is Senior Engineer. 
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Vapor-Resistant Coatings for Structural Insulating Board. 
By PROFESSOR FRANK B. ROWLEY, M.E., ASSISTANT 
PROFFSSOR MILLARD H. Layoy, M.S. (M.E.), and 
ErmnaR T. ERICKSON, B.S. (M.E.). Bulletin No. 25. 
Director, Engineering Experiment Station, Univer- 
sity of Minnesota, Minneapolis, Minn., U.S.A. 

THE penetration of vapour through structural 

insulating board is liable to cause deterioration of 

structural members and of interior and exterior 
surface finishes. Under cold exterior conditions, 
frosting will occur, increasing the thermal conduc- 
tivity of the wall or roof, and giving rise to wet 
patches when warmer conditions return. Previous 
work done at the University of Minnesota indicated 
that, for residential buildings, the permeability of 
structural insulating boards should not exceed 

1-25 grains per square foot per hour per inch of 

mercury pressure difference between the two sides 

of the material, with inside conditions of 70 deg. F. 

and 40 per cent. relative humidity, and outside 

conditions of — 10 deg. F. The amount of vapour 
passing through a material is substantially propor- 
tional to the vapour-pressure drop, provided that 


MEASUREMENTS OF MACHINED BLADE SURFACES. 


DEVIATIONS FROM NoMINAL Form. UNIT = 0-001 IN. 
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no change of state occurs. Vapour barriers may be 
in the form of a membrane, such as a treated paper, 
applied separately as part of the interior finish, or 
may be applied as a brushed or trowelled material. 

In the research described in Bulletin 25, panels of 
insulating board, about 15 in. square, were used, the 
test conditions being as stated above. A sheet of 
aluminium placed on the cold side retained the 
vapour passing through, in the form of frost, and 
the amount so passing was estimated by weighing. 
A pad of insulating material, 1} in. thick, was placed 
between the specimen and the aluminium plate in 
order to ensure an adequate temperature drop for 
“ dry-surface ” measurements to be made; when 
this pad was removed, condensation occurred on the 
inner surface, enabling “‘ wet-surface ” conditions 
to be investigated. The test period was three weeks, 
and the permeability of untreated boards was found 
to vary from 23-26 to 62-50. Ten different coat- 
ings were tried, eight of which contained asphalt. 
Details of composition are given in the Bulletin, 
which also remarks that many States have laws 
requiring manufacturers to list on the label the 
composition of paints. 

Under dry-surface conditions, the permeability of 
various specimens of treated board ranged from 
0-48 to 25-36. Wet-surface tests gave varying 
results: some specimens showed a permeability 
about four times greater than the dry-surface values, 
but the majority were not appreciably affected, and, 
in the case of plastic asphalt coatings, the perme- 
ability was reduced under wet-surface conditions. 
The conditicns of the test were more severe than 
those obtaining in this country (the Bulletin states 
that vapour barriers should be used as a precaution- 
ary meaure north of a 35 deg. F. normal January 
isotherm). In some cases, however, particularly 
where high humidities are likely to be encountered, 
vapour barriers have a very definite field of applica- 
tion, and the Bulletin gives some valuable informa- 
tion on the subject. 


La Pratique Industrielle des Transformateurs. By PROFES- 
SOR MAURICE DENIS-PaPIN. Editions Albin Michel, 
22, Rue Huyghens, Paris, 14e. [Price 210 francs.) 

Tus book gives a short description of transformer 

design and operation, and includes many practical 

data, especially on leakage flux, which should prove 
useful to transformer designers. The author 
expresses himself clearly and brings out the critical 
points, giving due emphasis to the economic design 
and production problems which must be considered 
when a choice has to be made between alternative 
solutions. Practical data gained from numerous 
experiments have been analysed mathematically 
and made into useful tools for the designer. The 


z 
2:6 
2 


| | 
slolmo 
oO ON 


coccgorn 
OnNCrs CrOtro 
| | 

[J 





ol dl 


+0°-5 


o 





| | 
clelee 


ou 


+0°5 














Radius from Axis, Inches 





Distance from Centre 
Line. 
4-175. 








4-675. 5-175. 


5-675. 





i] [el all eel alae rh bk ae Rereececey 
SOHIAHOHEASWAARS=2 SCORIAKE HOWAID 
& 
eae gi Ma a 
eee s3333 6 Sse 
® = 
+ + tt++ 
aod a 
ttt tell 
Aon 
ve + +) t+) | ' 
moollolel elllelesolee! 
= ao o on a AAG 


ow 
oa 


ierrhr cites Sis 
Co 


meoooceooe 
° 
+++ 
bye1titl 
bob 
bititrit 














—0°-5 
—0-5 
0 


blalie 


ooo 
ao ow 
| 


ou 
+ 


btiSsres 


Aft Form Gauge. 


I | 
looolol» 
Aan a 


tot +t I 
clol- 
ov 


! 
i 
j 


o uo 
| 
~ 
| 
= 
o ow 
| 
on 6 
| 
bidiid 
o 
fier 


1 | 


eco 
++ | 
Liitettidset ta 
eco 
a an 


=p 
ow 
++] 
ioco 
oun 


nu 
ll lel 
b111ste 


! 
| 


| 


Li tSttl 
L111 1S1s 


! 
| 




















author deals only briefly with generalities, and 
devotes relatively little space to the connections 
and the working of transformers in parallel, but 
design problems are discussed in detail. 

One chapter is devoted to special transformers, 
such as those for instruments, voltage regulation, 
electrochemical applications and rural distribution, 
as well as chokes and auto-transformers. The 
chapter on calculations is well written and does 
not rely solely on classical methods. The author 
discusses transformers with aluminium windings, 
but thinks that their use is only temporary; they 
are more bulky than transformers with copper 
windings, and the short-circuit voltage is about 
10 per cent. to 15 per cent. less, but the operating 
temperature is slightly lower. 

The last chapter is devoted to leakage inductances 
resulting from asymmetrical windings, and their 
consequences. The author has carried out many 
experiments on this subject and a description of two 
of them is given. One was made on a 125-kVA 
5,250/156-volt oil-cooled transformer with both 





primary and secondary windings Y-connected. The 





transformer was removed from its tank and 
the primary windings were supplied at a reduced 
voltage so as to obtain the normal current in the 
short-circuited secondary windings. ll three 
primary windings were progressively displaced 
en bloc, and the corresponding variations of magnetic 
leakage, field configuration, reactive-voltage drop 
and short-circuit losses were studied. The second 
test described in this chapter was carried out on a 
three-phase 100-kVA, 50-cycle, 1,500/200-volt trans- 
former. The aim was to achieve maximum asym- 
metry, and therefore a decreasing number of primary 
winding sections were fed with a constant current. 
The whole secondary winding was operative and 
was short-circuited during the test. These tests 
proved that the classical formule were not satis- 
factory for calculating reactive losses, especially in 
cases of great longitudinal asymmetry and the 
author therefore developed an empirical formula 
for the calculation of leakage inductance. The 
formula is relatively simple and agreed well with the 
measured experimental results, the calculated values 
being somewhat higher than the measured ones. 
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IV.—Tue Arrcrart InpustTrRy. 


Since 1936, when re-armament began in earnest, 
the British aircraft industry has been pre-occupied 
with the nation’s military requirements and at the 
end of the war, therefore, it had nine years’ leeway 
to make up in peace-time products, compared with 
six years in the case of most other industries. This 
state of affairs, however, has contributed to the 
fact that British aircraft have earned such a high 
reputation that many orders for military aircraft 
have come in from abroad. In February, 1946, 
it was estimated that no less than 10,000 military 
aircraft were on order for the Royal Air Force, the 
Empire, and foreign air forces. With the cancel- 
lation of many Government contracts, the industry 
found itself faced with the prospect of having more 
personne! than it could reasonably employ, and, to 
avoid this and still keep factories occupied, some 
of the main firms in the industry took to manufac- 
turing aluminium prefabricated houses, household 
appliances, and other non-aviation products. The 
same means of utilising the full productive capacity 
of its aircraft industry is being employed in the 
United States, where, by September, 1946, the annual 
turnover had fallen from 16,500 million dols. in the 
war years, to 1,000 million dols., about equally 
divided between military and civilian aircraft. 
Non-aviation products being manufactured include 
small boats, auto-trailers, "buses, internal-combus- 
tion engines, gas turbines, metal furniture, and light 
construction materials. Prefabricated aluminium 
dwellings were also being produced by some 
American aircraft firms to sell at a retail price of 
2,000 dols. to 10,000 dols. a unit, and this manu- 
facture was expected to exceed the value of the 
current output in aeroplanes and accessories. 
Nearly all of the firms involved emphasised that 
their previous technique in aircraft production is 
being used in the manufacture of non-aviation 


‘products. In Australia, however, early in 1946, 


it was reported that 15,000 employees in the aircraft 
industry were to be dismissed because of reduced 
production. It was intended, nevertheless, that 
the manufacture of military aircraft should continue 
and that the industry should be prepared for a rapid 
expansion, if this were required. 

Labour figures for the British aircraft industry 
in the past year are not given separately in the 
published statistics. In 1938, however, it was 
estimated that the number employed on the manu- 
facture of aircraft in this country was one-third 
of the total labour force engaged in the manufacture 
of motor vehicles, cycles, and aircraft. These 
industries employed 560,900 in October, 1946, but 
it is difficult to establish the present proportion 
accounted for by the aircraft industry, which was 
so greatly expanded during the war, and since a 
large section of the industry is at present engaged 
in the manufacture of non-aviation products. 
Much of the expansion of the industry during 
the war, however, was effected by the conversion 
of private-car factories to the manufacture of 
aircraft. It is possible, therefore, now that private- 
car manufacturers have resumed their peace- 
time production, that the number employed in the 
aircraft industry is in more or less the same pre-war 
proportion, namely, one to two. On this basis, 
it can be estimated that about 186,000 persons were 
employed in aircraft factories in October, 1946, 
this figure being inclusive of those engaged in the 
production of prefabricated aluminium houses and 
other light-metal manufactures. 

The British industry is unfavourably situated in 
regard to civil aviation compared with the American 
industry, because, during the war years, the latter 
was able to continue the development of civil 
aircraft ; but this disadvantage is much offset by 
the fact that Britain leads the world in jet-propulsion 
research. It is evident that, eventually, the more 
orthodox types of aero-engine will be replaced by 
the jet engine (with a possible exception in the case 
of the cheapest and lightest aircraft), and Britain 
may thus have an opportunity of making up the 
ground that was lost in civil-aircraft design during 
the industry’s necessary pre-occupation with military 
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aircraft. There are now more than a score of British 
civil transport aircraft types in production or in 
course of active development. The first four in 
Table I, herewith, are those in accordance with the 
recommendations of the Committee presided over 
by Lord Brabazon of Tara, and the next eight (Nos. 
5 to 12 inclusive) are private productions. The 
remainder are conversions of existing military air- 
craft, upon which, according to Sir Henry Self 
(Permanent Secretary to the Ministry of Civil 
Aircraft), this country will be mainly dependent 
for air transport until 1950, by which time they 


TABLE I.—British Civil Aircraft. 








Name. Maker. | Engines. | Description. 
1. Dove ..|de Havil- | Two 330-h.p. | 8-11 passengers ; 
land Gipsy Queen | also availavie as 
71 freighter. 

2. Marathon ..| Miles .| Four 330-h.p. | 14 passengers 

Gipsy Queen | Over yOO mules ; 
20 passengers 
Over 300 miles. 

3. Ambassador | Airspeed . .| two 2,500-h.p.| 40 passengers 

Centaurus 57| over 1,000 miles; 
24 passengels 
over 2,000 miles. 

4. Brabazon I. .| Bristol .| Eight 2,500- | Landplane mono- 
h.p. Cen- | plane, 50 pass- 
taurus engers plus 2 

tous freight. 

5. Merganser ..| Percival ..| Two 296-h.p. | 5-seater ; also 
Gipsy Queen | available as 
5 freighter. 

6. Aerovan .| Miles .| Two 130-h.p. | 6-10 passengers or 
Gipsy Major,} 2,240 Ib. pay- 
or two 150-| loadasfreighter. 
h.p. Cirrus 
Major 

7. Gemini -} Miles -| Two 100-h.p. | Seats 4 passen- 
oo Minor} gers. 

8. Viking .| Vickers ..| Two  1,675- | Standard 27 pass- 
h.p. Hercules| engers ; de 
130 luxe, 21 passen- 

gers. 

9. Wayfarer ..| Bristol -| Two  1,675- | Standard 34 pass- 
h.p. Hercules} engers; max., 
130 40 passengers. 

Freighter ..| Bristol -| Two  1,675- | Dispusable load, 
h.p. Hercules} 13,500 Ib. 
130 
10. Hermes .| Handley Four 1,675- | Standard version 
Page h.p. Hercules} seats 34; also 
100 freighter. 

11. Tudor I .| Avro -| Four 1,610-| Day and night 
h.p. Merlin| accommodation 
100 for 12 passen- 

gers. 

12. Tudor II .| Avro -| Four 1,610-| Seats up to 60 
h.p. Merlin passengers. 

13. Avro XIX ..| Avro -| Two 420-h.p. | Standard, 69 
Cheetah XV | passengers. 

14, Lancastrian | Avro Four 1,620- | Seats 12 passen- 
h.p. Merlin} gers plus mail 
24 and freight. 

15. York .| Avro Four 1,280- | Standard version, 
h.p. Merlin] 24 seats; max. 

56; also freigh- 
ter. 

16. Halifax .| Handley Four 1,620-| Seats 11 passen- 

Page h.p. Hercules} gers plus mail 
100 and freight. 

17. Sandringham | Short -| Four 1,032- | 24 passengers by 
h.p. day; 16 by 

night. 

18. Shetland II. .| Short Saro | Four 2,500- | Monoplane flying- 
h.p. Cen-| boat; payload 
taurus 30,000 Ib. for 

2,076 miles. 

19. Solent .| Short -| Four 1,675- | Monoplane flying- 
h.p. Hercules} boat; 36 day 
130 ngers; 24 

ay and night 

20. Concordia ..} Cunliffe- Two 500-h.p. | Seats 10 passen- 

Owen Leonides gers plus Le 9 
gage and freight. 
21. Oxford .| Airspeed ..| Two 375-h.p. | Standard, five 
Cheetah X passengers. 
22. Dragon Ra-|de Havil- | Two 200-h.p. | Disposable load, 
pide land Gipsy Six 2,300 Ib. 
(Domine) 

23. Aerocar Portsmouth} Two 156-h.p. | Disposable load, 
Major Aviation a Major | 1,350 lb. 

24. Aerocar Portsmouth] Two 90-h.p. | Disposable load, 
Junior Aviation | Cirrrus Minor} 1,250 lb. 

II 

25. Aerocar Portsmouth} Two 90-h.p. | Disposable load 

Minor Aviation | Cirrus Minor 1,100 Ib. 

















should have been replaced by the purely civil types. 

Countries other than France and Britain were 
poorly represented at the International Aeronautical 
Exhibition held in Paris in 1946. The French 
exhibits, which showed interesting new designs, 
were mostly still in the project stage, while the 
British machines had all been flown. The British 
lead in aero-engines was indicated by the latest 
models shown, which included the Rolls-Royce 
Nene turbine, which is now made under licence in 
France and also will soon be built under licence in 
China. The Rolls-Royce Nene, considered to be 
the most powerful aero-engine yet built, has a thrust 
of 5,000 Ib., corresponding to an output of 15,000 h.p. 
at 600 m.p.h. It is larger than the Derwent V, 





which was also shown. Other British turbines 
included the Bristol Theseus, the Armstrong- 
Siddeley Mamba, Python and R.F.X., the de 
Havilland Goblin and Ghost, and the Metropolitan- 
Vickers F.2/4. The only French jet engine on 
view was the Rateau, of the axial-flow type, having 
two turbine stages. One of the few French aircraft 
exhibited which was actually flown was the SO.6000, 
powered by the German Junkers Jumo gas turbine. 
In France, the aircraft industry is now almost 
entirely nationalised, and steps are being taken for 
its reorganisation. 

More than 50 different types of British aircraft. 
were on show at the exhibition and flying display 
organised by the Society of British Aircraft Con- 
structors, and held at the Handley Page aerodrome 
at Radlett, in September, 1946. This attracted 
12,000 visitors, including representatives of almost 
50 countries, among them all the Dominions. The 
22 civil types exhibited included helicopters, high- 
speed jet-propelled mail aircraft, gliders, and 
commercial aircraft of different weights. Some 
aircraft on view were still on the secret list. The 
static exhibition contained displays by over 200 
British companies, manufacturers of aero-engines, 
airscrews, instruments, components and materials. 
Great interest was shown in the Vickers 10/44 jet- 
propelled fighter, with Rolls-Royce Nene gas-turbine, 
the Armstrong-Whitworth AW.52 tailless glider, the 
de Havilland 108 (‘‘ Swallow”) and the Cierva W.9 
helicopter. The President of the Society, Mr. W. R. 
Verdon Smith, said that, during the eight years 
since the last display, the manufacture of aircraft 
had become Britain’s largest industry. Some 15,000 
undertakings were engaged at the peak of its effort, 
employing no less than 1,820,000 men and women. 
Since the highest level of employment recorded 
in the Official Employment returns for the aircraft, 
motor-vehicle and cycle industries together was 
1,121,800, the figure of 1,820,000 presumably includes 
employees of general engineering firms engaged dur- 
ing the war on sub-contract work for the aircraft 
industry. Mr. Verdon Smith added that 125,000 
aircraft had been built, with spares equivalent to 
87,500 additional aircraft, and more than 80,000 
machines had been repaired and put back into 
service. 

A great deal of research is now being carried out 
on the possibility of flying at speeds greater than 
that of sound. While many variations in design 
are being experimented with, it is evident that the 
power plant of the machine will consist of one or more 
jet engines. In 1945, at Herne Bay, a Gloster 
Meteor IV fighter, with two Rolls-Royce Derwent V 
jet-propelled engines, flew at 606 mph, an 


,| increase of over 130 m.p.h. on the previous record ;: 


and, in 1946, the record was further increased to 
616 m.p.h. by a similar aircraft. 

Sir Ben Lockspeiser, Director General of Scientific 
Research (Air) to the Ministry of Supply, said in 
September, 1946, that, during the year 1946-7, 


-| provision was made for expenditure of over 


28,000,000/. by the Ministry on aviation research 
and development. More than half of this sum was 
expected to be spent on contracts for engine and 
air-frame work done by the industry, the rest being 
allocated to Government experimental establish- 
ments and laboratories. The College of Aeronautics, 
entirely financed by the Government, and estab- 
lished on the recommendation of the Aeronautical 
Research Council, was opened in October, 1946. 


»|It is situated on part of the R.A.F. station at 


Cranfield, near Bedford. The Principal of the 
College is Mr. E. F. Relf, C.B.E., F.R.S., formerly, 
head of the Aviation Department of the National 
Physical Laboratory. The College provides high- 
grade engineering, technical and scientific training in 
aeronautics, and it is intended that it shall become 
a centre of advanced aeronautical study for the 
Empire. There are three main departments, dealing, 
respectively, with aerodynamics, aircraft-design and 
propulsion. Other departments may be added as 
the College expands. The initial staff provides 
for a Professor at the head of each department, 
assisted by three lecturers, these being supplemented 
by visiting lecturers. The College provides a 
two-year course for 50 students, and is controlled 
by a Board of Governors appointed by the Minister 
of Education. 
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Valuable assistance is given to the aircraft and 
associated industries by the Royal] Aircraft Estab- 
lishment at Farnborough. Its function is to act 
as & general adviser to the industry and the Services 
on design problems, and also to devise and design 
essential equipment of all kinds. The researches of 
the R.A.E. have provided increases in power at high 
altitudes, improved starting of engines under con- 
ditions of extreme cold, reduced risk of fracture of 
airscrew blades due to fatigue, the development of 
axial-flow compressors, the flight-testing of gas- 
turbine engines, the reduction of fire-risk in aircraft 
of all kinds, and various navigational devices and 
bomb-sights. All bomb-sights used by the R.A.F. 


TABLE II.—United Kingdom Imports of Aircraft. 





Complete Total Value 
Machines. 4 (incl, parts). 
(No.) . (£1,000.) 





1,296 
2,134 
2,712 


35,746 
83,236 
110,307 
199,668 
375,211 














* No published figures yet available. 


TABLE IV.—INTERNATIONAL EXPORTS OF AIRCRAFT. 


by the Fleet Air Arm. Holland is considered to be a 
likely market for British aviation products, because, 
as the Netherlands Information Bureau pointed out 
in the summer of 1946, the Fokker aircraft plants 
near Amsterdam were stripped by the retreating 
German forces. Unless and until the factories are 
re-equipped, therefore, Dutch production is likely 
to be small. This order was followed by numerous 
others from foreign countries, including a large 
number of de Havilland Vampire I jet-propelled 
aircraft and Goblin turbine engines for Sweden, with 
an arrangement to manufacture these engines under 
licence in that country. Switzerland ordered a 


TaBLE II[I.—United Kingdom Exports of Aircraft. 





Complete 
Machines. 
(No.) 


Total Value 
(inel, parts). 
(£1,000.) 


Engines. 
(No.) 





(first 11” 
months) 

















* Excluding military aircraft. 
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for exports of engines followed a similar course, 
although the percentage increases were not quite so 
high. The total value of exports, which agoin 
includes parts and accessories, rose steadily from 
about 6,000,000/. in 1939 to a peak of about 
42,000,000/. in 1943. After 1943, the total export 
values fell, and the last available figure, for the 
first eleven months of 1946, shows the value to be 
about 11,000,000/., which is nearly 100 per cent, 
above the 1938 figure. 

For the most of the war years, it has not been 
possible to obtain figures indicative of foreign 
exports in detail, but such statistics as are availai)le 
are summarised in Table IV. The United States 
Trade Returns do not give any figures for aircraft 
exports during the years 1942 to 1944 and, while 
France continued the publication of returns during 
the occupation, the quantities of aircraft exported 
are specified by weight and not by number. Hol- 
land’s exports of complete aircraft, 55 in 1939, fell 
sharply in the next two years, and none was 
exported in 1942 and 1943 ; details are not available 
after 1943. American exports mounted from 875 
in 1938 to nearly 6,000 in 1941. Not until 1945 
are further figures available, and these give the 
aircraft exported as totalling 387, only 44 per 
cent. of the 1938 figure. Holland’s exports of 





aero engines during the war years were also neglig- 


(Numbers.) 





Per 


cent. 1939. 


Per Per 
cent. * | cent. 


1946. Per. 
1944. 


cent 
(1st 11 months). 





onpe aircraft :-— 

rn ne = — 
Holland od es ll 1 
J a we ad 875 99 
France... -_ - — — 


—_ 481 
55 
1,220 


934 
13 
3,450 








Total .. ee a 886 
Engines :-— 
U.K. 4 Ba ad ~- 769 
Holland .. os ~ 49 . 438 
U.S.A. “se ee --|} 1,309 1,880 
France on _ — 


1,756 


4,397 


1,027 
2 
4,986 

















Total 1,358 2,697 
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during the war were designed by the Establishment. 
To centralise the research carried out on gas turbines, 
the functions of Power Jets (Research and Develop- 
ment), Limited, were transferred, in July, 1946, 
to the National Gas Turbine Establishment, which 
is now responsible for the research and development 
of gas turbines as well as their applications. The 
company will continue to exploit Government- 
owned patents in the gas-turbine field, and the 
chairman and managing director has been appointed 
director of the new establishment. 

During the past year, new developments arising 
from research in fields other than those of aero- 
engines and design have made great contributions 
towards safety and comfort in air transport. An 
extension of the norma! chemical method of airscrew 
de-icing has been perfected whereby the whole of the 
leading edge of the airscrew can be bathed in a 
protective fluid to prevent ice-formation. An 
automatic synchroniser fitted to multi-engined air- 
craft, it is stated, has eliminated noise due to 
imperfect synchronisation of the engines. Tests 
of a -cabin fitted to an Avro Tudor I were 
carried out at an altitude of five miles, and no dis- 
comfort whatsoever was experienced by the passen- 
gers carried, who were able to breathe normally, 
smoke, and walk about without the hindrance of 
an oxygen mask. 

The decision of the Council of the Society of British 
Aircraft Constructors, in April, 1945, to establish 
an export section, with headquarters in London 
and branch offices overseas, to further foreign 
trade, has resulted to date in the posting of “ trade 
ambassadors” in Latin America, the Middle East 
and India. It is expected that other parts of the 
world will have representatives in the near future, 
with further beneficial results to the British aircraft 
industry. 

The first private sale of British military aircraft 
since the war was the purchase, early in 1946, by the 





Royal Netherlands Navy of a number of Fairey 
Firefly two-seat reconnaissance fighters, as used 


flight of Vampire I aircraft, and Argentina, 15 of the 
Bristol type 170, valued at 500,0001., Yorks and 
Tudor II aircraft to the value of 525,000/., and 150 
Magister training machines to the value of 175,000. 
It was stated in March, 1946, that the Norwegian 
Air Force was to be reorganised with British 
machines, and later in the year, also, an order was 
placed with Short Brothers for three large four- 
engined Sandringham Mk. IV flying boats, such as 
have been used on the B.O.A.C. Empire services. 
These will be the first civil aircraft to be fitted with 
radar. As stated elsewhere, Rolls-Royce gas- 
turbine and jet-propulsion engines are to be built 
under licence in China and France. More recent 
orders include 100 Miles Gemini aircraft for the 
United States, South Africa, Australia and France, 
and 20 de Havilland Doves for the Argentine. Of 
these latter aircraft, there are now 225 on order, 
of an estimated value of 3,500,000/. 

For the two years prior to 1940 there are no 
figures available for imports of aircraft and acccs- 
sories into the United Kingdom. The figure for 
1940 imports of complete aircraft was more than 
doubled in 1942, as will be seen in Table II, here- 
with, while that for engines rose by roughly 50 per 
cent. The next year, however, saw a slight fall in 
imports of complete machines, but a further rise 
of over 200 per cent. for engines. The value of 
total imports (which includes parts and accessories), 
rose steadily from 36,000,000/. in 1940 to 
200,000,000. in 1943. In 1944, the last year for 
which complete annual figures are available, the 
number of complete machines imported again rose 
sharply, and engines also showed an increase. The 
total value of aircraft imported for the year was 
375,000,0007. 

British exports of complete aircraft, shown in 
Table III, rose by about 380 per cent., from 481 
in 1939 to a peak of 2,325 in 1942, at the time when 
imports of complete aircraft also reached a maximum 
figure ; and thereafter fell to 1,412 in 1944—=till 





nearly 200 per cent. above the 1939 total. Figures 


ible, while American exports again rose steadily to 
an increase of over 700 per cent. on the 1938 figure. 
The 1945 figure showed a further increase. 





BRITISH THOMSON-HOUSTON 
COMPANY’S JUBILEE SCHOLAR- 
SHIPS. 


Tue jubilee of the British Thomson-Houston Com- 
pany, Limited, was celebrated last year, and to com- 
memorate the occasion the directors have arranged 
for a number of financial grants to be awarded, during 
the next three years, to assist employees of the firm 
of at least ten years’ service in the education or training 
of their sons or daughters of school-leaving age or over. 
These awards will be made in cases in which the 
circumstances merit such additional assistance, and 
it is not intended that they should be confined to 
engineering training as the firm’s apprenticeship and 
fellowship schemes meet nearly all such requirements. 
In addition to ordinary university or technical-college 
education, the Jubilee cholarship scheme is intended 
to give assistance in other forms of training. Thus 
courses of advanced study may be undertaken in 
such subjects as physical training, accountancy, 
ag'iculture, architecture, municipal engineering and 
various branches of teaching. Following the decision 
to initiate the scheme, a committee, with the com- 
pany’s chief electrical engineer as chairman, was 
appointed to consider applications. Of the total 
number received, 28 per cent. were found to be outside 
the scope of the scheme and 40 per cent. were deferred 
as no expenditure was involved during the present 
academic year. The remaining 32 per cent. of the 
applications received were considered for awards. 
In 20 per cent. of these cases, grants of up ‘to 1001. 
each were male for the academic year 1946-47, and 
where expenditure is envisaged for next year or the 
following year, the granting of awards will be con- 
tinued. In general, the grants are additional to 
awards received from other sources, but in several 
cases the grant made by the company provides the 
only financial assistance received by the parent. The 
firm state that in some cases it would have been impos- 
sible, without this help, for the recipient to have 
studied at a university, 
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THE FISCHER-TROPSCH PROCESS : 
PRESENT AND FUTURE.* 
By C. C. Hat, Ph.D., M.Sc., F.R.L.C. 
(Concluded from page 55.) 

In Table VI, data for the Bergkamen plant are set out 
to show the division of the total cost between the 
yarious operations making up the whole process. The 
data in Table V, page 54, ante, show that raw material 
and capital charges were the largest items and that cost 


of cobalt catalyst replacement was a comparatively 
minor item. The method of expressing the costs in 


TABLE VI.—IWorking Costs of the Bergkamen Fischer- 
Tropsch Normal-Pressure Process (R-pfg. per kg. Total 
Primary Products) 





production of synthesis gas 13-25 
Purification of syuthesis gas. . ei 2-45 
Synthesis of primaiy products ‘ 6-55 

Recove. y and refiuing of primary pro- 
ducts .. oe oe ae : 1-46 
Total cost 25-71 





Table VI shows very clearly that the manufacture of the 
synthesis gas accounted for over 50 per cent. of the total 
cost. It was for this reason that the plants were oper- 
ated to give maximum conversion of synthesis gas to 
primary products rather than maximum space-time 
yield. It will be noted from Table V that, although at 
the periods for which data are given the two plants were 
operating at the same high conversion level (164 
grammes per cubic metre), the medium-pressure process 
was the more costly. The difference in cost between 
the two processes (2-1 R-pfg. per kilogramme), however, 
was compensated for by the high sales value of the hard 
wax. The price obtained for the lower fractions 
was of the order of 25 to 30 R-pfg. per kilogramme, 
whereas the hard wax sold for 60 to 70 R-pfg. per 
kilogramme. It can thus be calculated from the pro- 
duct compositions given in Table ITI, page 54, ante, that 
the total sales value of the medium-pressure primary 
product was about 2-8 R-pfg. per kilogramme higher 
than that of the atmospheric-pressure product. 

Although it is not easy to translate German wartime 
costs into present-day British costs, in the case of the 
process under consideration, the cost of making syn- 
thesis gas is such a high proportion of the total that the 
attempt should be worth making. German raw material 
costs cannot readily be converted, but if the cost of 
coke for water-gas manufacture is taken as 3/. per ton 
and other costs converted on the basis of 10 RM. = ll. 
(which has been recognised as a reasonable one for 
converting German wartime costs to present-day 
British ones), then the total production cost for the 
medium-pressure process as operated in Germany 
would be 32/. per ton, or 2s. 14d. per gallon of primary 
product. This is probably an optimistic estimate. 
The conclusion is that the operation of the Fischer- 
Tropsch process in this country on the tried and 
proved German lines would not be an economic 
proposition. 

In order to make the Fischer-Tropsch process an 
attractive economic proposition, improvements must 
be made in one—or preferably in all—of the following 
directions. First and foremost, the cost of preparing 
synthesis gas must be drastically reduced. The 
synthesis process must be improved either in the 
direction of increased space-time yield or by the 

roduction of products more valuable as raw material 
or the chemical industry. Further applications must 
be found for the products. The research and develop- 
ment work carried out in Germany during the last six 
years has resulted in improvements in certain of these 
directions and recent American claims indicate improve- 
ment in others. 

The prime requisite for cheap synthesis gas is cheap 
raw material and in this respect we in Great Britain 
are at a disadvantage. In the United States, natural 
gas is available—for example, in Texas, at 5 cents per 
1,000 cubic feet—and there are large deposits of sub- 
bituminous coal which can be delivered at a works 
for between one and two dollars a ton. In several 
parts of the British Commonwealth cheap low-rank 
coal is available. In these cases cheap synthesis gas is 
already possible and under suitable conditions the 
Fischer-Tropsch process as operated in Germany 
would be an economic proposition. 

For this country the only hope of obtaining relatively 
cheap synthesis gas lies in the direct gasification of 
some low-grade non-caking slack or in underground 
—— of coal. Although a number of processes 
or continuous gasification of small-size coal with 
oxygen have been developed in Germany, they were 
designed primarily to treat brown coal and their 
applicability to bituminous coal is uncertain. Further- 





* Paper presented to the Yorkshire Section of the 
Institute of Fuel, at Leeds, on Wednesday, December 18, 


more, in all such processes the cost of oxygen becomes 
an important factor. The Lurgi Company carried out 
full-scale trials of the pressure gasification with oxygen 
of a non-caking bituminous coal and made cost esti- 
mates. With coal at 14 RM. per ton they estimated 
a cost of 1-41 R-pfg. per N cubic metre synthesis gas 
(H,: CO = 2:1), compressed to 9 atm. and washed 
free of CO,. This certainly compares favourably with 
the figure of 2-3 R-pfg. per N cubic metre for gas in a 
similar state, prepared from coke at 17-8 RM. per ton 
at the Dortmund Fischer-Tropsch plant, but estimates 
of this sort must be accepted with reserve. According 
to Russian work, gas suitable for synthesis can be 
produced by underground gasification at between 
one-third and one-quarter of the cost by normal 
methods. If experiments with this technique could be 
carried out in this country, they would be of consider- 
able interest from the point of view of the present 
discussion. 

On the whole, the Germans made very little progress 
in increasing the efficiency of the process. They found 
that by subjecting the spent cobalt catalyst to reduction 
in hydrogen, its rejection and the recovery of the cobalt 
and thorium present by solution in acid could be delayed 
for a period of about two years—an observation which 
was confirmed by the author at the Fuel Research 
Station in 1941. As the cost of catalyst replacement 
on the present method of working is a comparatively 
small item, however, this improvement will not materi- 
ally affect the economics of the process. 

The use of iron catalysts, the study of which repre- 
sented a very large proportion of the German research 
effort, while of interest in other directions, to be dis- 
cussed later, offers little prospect of effecting a reduction 
in operating costs. It is, in fact, unlikely that a 
material degree of cost reduction will be brought about 
solely as a result of catalyst improvement. The most 
costly feature of the German process is the large 
number of complicated reaction vessels required fur a 
given output of products. In the German method of 
carrying out the process, the necessity for controlling 
the temperature to within a few degrees requires that 
the temperature difference Ttetween the catalyst 
granules and the cooling surface shall also be smull, 
and it can easily be calculated, as P. ©. Keith has done,* 
that under such conditions the required ratio of cooling 
surface to catalyst volume and the upper limit of space 
velocity must necessarily be of the order of those used 
in the German plants. 

The Germans did make some experimental depart- 
ures from the “ orthodox” method of carrying out 
the process. The I.G. tried out a method in which 
internal water-cooling was entirely dispensed with and 
the heat of reaction was removed by recirculating the 
residual gas through the catalyst bed at 100 times the 
fresh gas input rate, the recycle gas being cooled and 
stripped from reaction products before re-entering the 
reaction vessel. A robust “ sintered ” iron catalyst was 
employed at 325 deg. C. and at 20 atmospheres pressure. 
Although the space-time yield obtained in experimental 
runs was higher than that obtained in the Ruhrchemie 
process and the main product was 70-octane petrol, 
when the costs were calculated, they were found to 
be slightly higher than those for the orthodox process, 
based on a ton of 70-octane petrol in both cases (i.e., 
the cost of converting the primary product to petrol 
had to be added to the normal costs of the Ruhrchemie 
process). This was due to the high power cost for the 
gas circulation, the expense of recovering products 
from large volumes of hot gases, and the high methane 
production in the process. 

In another experimental arrangement, the heat of 
reaction was removed by circulating oil through a bed 
of granular catalyst, the hot oil giving up heat in a 
waste-heat boiler before recirculation through the 
catalyst. This method gave conversions as high as 
the normal and about twice the normal space-time 
yield. Both this and the method of suspending 
= catalyst in oil appear to be worthy of further 
study. 

None of these lines of attack, however, appears to 
promise a reduction in costs of the order claimed for the 
new American developments. In the ‘* Hydrocol” 
process, for example, Keith claims that, using natural 
gas at 5 cents per 1,000 cub. ft. as raw material, he can 
produce 80-octane petrol (75 to 80 per cent. of the total 
products) for a total cost of 5-25 cents per U.S. gallon. 
The process consists in partial combustion of the natural 
gas with oxygen at 250 lb. pressure to give a mixture 
of carbon monoxide and hydrogen which is then 
converted to liquid hydrocarbon using a “ cheap, 
rugged iron catalyst” in a “‘ fluidised’ state. In this 
fluidised-catalyst technique, which was developed so 
successfully during the war for catalytic cracking of 
petroleum oils, a bed of finely powdered catalyst is 
maintained by the gas stream in a state of turbulence 
resembling a boiling liquid. Keith claims that by 
using this technique the space-velocity limitation of the 
German method can be overcome while maintaining 
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gas conversions of over 90 per cent. He implies that 
the whole advantage of the technique lies in the greatly 
improved heat dissipation obtained, but in view of what 
has been said earlier concerning the limits of activity 
of granular cobalt catalysts maintained in a fixed bed, 
a factor of increased catalyst activity or more probably 
“surface availability ” also appears to be involved. 

Most of the German research work was directed 
towards obtaining primary products more suitable for 
conversion into chemical and special products. The 
aim was to obtain products rich in long-chain «-olefines 
for conversion to high-grade lubricating oil or alcohols, 
or rich in wax for conversion into fatty acids, or con- 
taining a high proportion of primary alcohcls for the 
manufacture of detergents and plasticisers. By 
substituting manganese dioxide for the usual thoria 
and magnesia activators it was claimed that catalysts 
could be prepared which were active at 160 deg. to 
170 deg. C. under medium-pressure conditions and 
which gave products containing over 50 per cent. of 
wax. It is, however, by the use of iron catalysts that 
the greatest variation in product composition is 
possible. 

Two other processes, both studied on a laboratory 
scale at the Kaiser Wilhelm Institute, Miilheim, are 
worthy of mention. Fischer and his co-workers found 
that at pressures of 100 atmospheres or higher and at 
temperatures of 190 deg. to 200 deg. C., ruthenium was 
a very active and long-lived catalyst for the synthesis 
of high-molecular weight hydrocarbons from water-gas. 
The products contained 60 per cent. of very hard wax 
(m.p. 118 deg. to 120 deg. C.) from which fractions 
melting at 130 deg. C., with molecular weights of the 
order of 20,000, could be extracted. If sufficient 
ruthenium could be made available this process might 
have a future as a means of obtaining polythene-like - 
substances from water-gas. 

In what Fischer termed the “‘ Iso synthesis,” water- 
gas was passed at 300 atmospheres pressure and 
450 deg. C. over mixed-oxide catalysts (such as ThO,+ 
Al,0,) to give iso-butane as the main product. At low 
temperatures and higher pressures, alcohols (chiefly 
iso-butyl) predominated, and at higher temperatures, 
low-boiling aromatic and naphthenic hydrocarbons 
appeared in the products. As a means of producing 
iso-butane or aromatic and naphthenic hydrocarbons, 
this process does not seem to be of great technical 
interest, but further research aimed at the production 
of a range of alcohols might be worth while. 

Owing to the acute shortage of natural fats in 
Germany, every effort was made to increase the 
production of synthetic fatty acids, and the increased 
yield of wax obtained in some of the modified processes 
discussed above was therefore regarded as a very 
desirable feature. It must be borne in mind, however, 
that whereas the operation of, say, one 80,000-ton per 
annum Fischer-Tropsch plant producing, for example, 
hard wax, fatty acids and alcohols as the main products 
might be a paying proposition. it would depend for its 
success on the “scarcity value” of such products 
and the erection of further plants would inevitably 
cause a fall in their market value. It is also clear 
that the chemical products selected for manufacture 
from the Fischer-Tropsch oil must not be of the type 
which can be manufactured equally readily from 
petroleum. This, in general, means avoiding the simple 
C, to C, compounds and taking full advantage of the 
essentially straight-chain character of Fischer-Tropsch 
primary products. 

The position can be summed up as follows. The 
operation of the Fischer-Tropsch process in this 
country, based on the performance of the most efficient 
German plants, would be uneconomic. This is mainly 
due to the high cost of synthesis gas, but partly to the 
inefficiency of the synthesis process itself and partly 
to the fact that a high proportion of the product is 
only utilisable as liquid fuel. Even with the applica- 
tion of all foreseeable improvements in synthesis-gas 
manufacture and synthesis-process technique, there 
seems little prospect of utilising the Fischer-Tropsch 
method for the economic production of liquid fuels in 
this country. If, however, the process is operated 
along the lines of German research and development 
work to produce the maximum possible amount of 
high-priced chemical and special products, a limited 
industrial application of the process might prove to 
be economic. If, in addition, some reduction can be 
effected in the cost of synthesis gas and American 
claims for improved efficiency in the synthesis process 
prove to be justified, and are not restricted to the pro- 
duction of petrol as the main product, then the process 
has an attractive future as a source of aliphatic-chemical 
products. The prospect is at least sufficiently encour- 
aging to justify continued research on the process and 
products up to and including pilot-plant operation. 





INSTITUTION OF MECHANICAL ENGINEERS.—Tho next 
associate-membership examination for the Institution of 
Mechanical Engincers will be held during the period April 





* See Oil and Gas Journal, vol. 45, page 102 (1946). 


15 to 18. The closing date for applications is February 28. 
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MACHINE IN OPERATION. 


PROFILE-GRINDING MACHINE 
WITH OPTICAL CONTROL. 


Tue profile-grinding machine which we illustrate in 
Figs. 1 to 9, on this and the opposite pages, and on 
page 84, is a good example of recent progress in the 
Canadian machine-tool industry. The machine is 
manufactured by the Modern Tool Works, Limited, 
63, Montcalm-avenue, York Township, Toronto, 
Canada, and is distributed in Great Britain by Messrs. 
Alfred Herbert, Limited, Coventry. The principle 
underlying the design is the grinding of profiles by 
regulating the traversing movements of the wheel- 
head in accordance with continuous observations 
made through a microscope. These traversing move- 
ments are all effected by hand so that corresponding 
movements must be made by the microscope. The 
field of vision of the microscope is crossed by a pair of 
lines at right angles and the movements of the wheel- 
head are determined by keeping the point of contact 
between the wheel and the work always at the intersec- 
tion of the cross lines in the microscope field. In reality, 
therefore, the movements of the microscope precede 
those of the wheelhead, the former being themselves 
determined by the movements of a stylus over a master 
drawing of the contour of the work being ground. The 
correspondence between the movements of the tracing 
stylus and those of the microscope is secured by a panto- 
graph. As the stylus is moved over the drawn contour, 
the intersection of the cross lines of the microscope 
moves in a corresponding direction and the machine 
operator traverses the wheelhead by appropriate mani- 
pulation of a pair of crank handles actuating the wheel- 
head slides, so that the intersection and the point of 
contact between work and wheel coincide. The 
accuracy attained when grinding irregular profiles is 
within 0-0003 in. 

A grinding operation is seen in progress in Fig. 1. 
The work being dealt with is a form tool and the 
operator, with a hand on each of the two crank handles 
of the wheelhead, is regulating her movements in 
accordance with what she sces through the microscope 
eyepiece. The stylus of the pantograph, which rests 
on the master drawing, can be distinguished in the 
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illustration just below the microscope tube. It will 
be appreciated that the grinding proceeds in a series 
of steps, as the operator has to relinquish the crank 
handle to re-set the stylus from time to time. It 
appears possible that if a second person were employed 
to manipulate the stylus continuously the work could 
be finished more rapidly, since the operator would not 
have to be interrupted, but, we are informed that the 
step-by-step method with a single operator is quite 
satisfactory in practice. It will be realised also that, 
apart from the intermittent movement, the traverse of 
the stylus is much greater than that of the microscope ; 
the master drawing is, in fact, 50 times as large as the 
actual work. Consequently, when the movement of 
the stylus on a line of the master drawing is } in., the 
corresponding movement of the intersection of the cross 
lines is only 0-005 in. This very minute displacement 
prevents any irregularity in, say, the contour of a 
curve and there is no difficulty in grinding correctly 
to the new point before the stylus is re-set. An impor- 
tant characteristic of this method of grinding by 
observation of the point of contact of the wheel and 
work is that wear of the wheel cannot affect the accuracy 
of the gound part, so that differences which may occur 
in the diameter of the grinding wheel in the course of 
the work have no effect. 

The general construction of the machine is more 
clearly shown in Fig. 2, but this does not illustrate the 
pantograph mechanism. A diagram of this mechan- 
ism is, therefore, given in Fig. 3, opposite, but, it should 
be noted, this diagram does not show the actual 
proportions of the pantograph links or those of the 
work and wheel relatively to the master drawing. 
The drawing in this illustration is of the profile of a 
form tool, or a gauge ; it is indicated at a by a hatched 
outline. The stylus is shown at b and the anchorage 
of the pantograph linkage at c. The circle d, with a 
pair of cross lines, represents the field of the microscope, 
the profile e is the work, while f indicates the grinding 
wheel. In comparing Fig. 3 with Fig. 2, a difficulty 
may present itself, namely, that in Fig. 2 the microscope 
is apparently not at the end of one of the arms of the 
pantograph system, as shown at d in Fig. 3, but is 
mounted in a rigid cantilever arm attached to the 
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machine column. This discrepancy is accounted for 
by the fact that the short arm seen in Fig. 3 is replaced 
by mounting the microscope in eccentric sleeves, the 
same geometrical effect being obtained, though the 
similarity is not, at first sight, recognisable. The cross 
lines in the microscope are ip its exact optical and 
mechanical centre which ensures reproduction of the 
master profile within very fine limits. Apart from this, 
it may be noted that if the master drawing is made 
with an error as great as 0-010 in., this error is reduced 
in the work to only 0-0002 in. Adjusting screws are 
fitted to the microscope graticule. The rod seen in Figs. 
1 and 2 attached to the back of the prism box of the 
microscope prevents the tube from being accidentally 
turned out of position. The magnification is x 20. 
The work and, in consequence, the field of the micro- 
scope, is brilliantly illuminated by a pair of tubular 
lamps, emitting white light directed downwards, which 
are visible just above the wheel in Figs. 1, 2 and 7, and 
by a parallel beam of green light projected upwards 
from a reflector in the machine base. The image is sharp 
and focusing is effected by a screwed eyep’‘ece. 

The work is held on a table with compound slides, 
both hand-traversed, the maximum traverse of the 
long'tudinal slide, that is, the slide with a movement 
Parallel to the wheel axis, being 5% in., and that of the 
cross slide being 24, in. Both sl'des are recessed to 
take standard precision gauge blocks which, in conjunc- 
tion with dial indicators, énable the work to be moved 
relatively to the grinding wheel slides by amounts as 
small as 0-0001 in. These recesses, blocks, and indica- 
tors can be seen in Fig. 6, page 84, but their precise 
significance will be explained later. The work table 
has a vertical adjustment of 3$ in., movement being 
effected by the handwheel prominent in Figs. 1 and 2. 
A locking lever is fitted and the work-table column is 
protected from dust by a concertina-type housing. The 
wheelhead is of particularly interesting design and pro- 
vides universal adjustment, which accounts for the 
mounting of the wheelhead in quadrantal slides. The 
wheel, which has a maximum diameter of 54, in. and 
runs at 3,500 r.p.m., is carried on a slide and reciprocates 
vertically, the range of traverse being variable between 
zero and 24 in., and the number of strokes being 80 per 
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minute for work up to } in. thick and 40 per minute 
for work between } in. and 2 in. thick; this latter 
thickness is the maximum that can be dealt with. The 
wheel slide is not distinguishable in most of the illus- 
trations, since it is obscured by the wheel-dressing 
device, but is clearly shown on the left in Fig. 9, page 84, 
in which it can be identified by the wheel spindle it 
carries. This view shows the spindle drive by a flat 
woven linen belt from the motor seen on the right. The 
motor, which develops } h.p. at the full-load speed of 
3,450 r.p.m., is supplied with 60-cycle three-phase 
current at either 220 volts, 440 volts, or 550 volts. 
The electrical equipment is housed in the base of the 
machine and is accessible through the doors seen in 
Figs. 1 and 2. The rather complex arrangement of 
jockey pulleys shown in Fig. 9, is, of course, required 
to ensure a correct amount of belt envelopment in all 
positions of the vertically-reciprocating wheel spindle, 
the motor being fixed. 

The wheel slide is attached to a quadrantal slide, 
the radius of which is struck from the wheel axis. The 
quadranta] seat of the latter slide is furnished on one 
edge with a scale graduated in degrees and the slide 
itself has a correspond'ng vernier scale. These scales 
are best seen in Fig. 8. When the zero marks on the 
scale and vernier coincide, as in this illustration, 
the wheel sp‘ndle sl'de reciprocates in a truly vertical 
direction, such a movement being obviously necessary 
when an operat‘on of, say, grinding a thread chasing 
cutter is to be done. When, however, a cutting tool 
having a relief angle is to be ground, the quadrantal 
slide is tilted round the wheel-spindle axis and the wheel 
slide, in consequence, reciprocates in a plane set at an 
angle to the vertical by an amount equal to the degree 
of relief required on the tool, this relief being in the axial 
direction of the tool. This t'lt'ng of the quadrantal 
slide can be seen in Figs. 1 and 2, in which a tool is being 
ground with a relief angle. It will be made obvious 
by compar‘ng the positions of the scale agd vernier 
in these illustrations with their positions in Fig. 8. 
The scale is graduated so that the spindle slide can 
be tilted from the zero position to an angle of 35 deg. 
When lateral relief of a tool is required, it is provided 
by mounting the quadrantal slide in a second similar 
slide the quadrant of which can be rotated in a vertical 
plane parallel to the plane in which lies the axis of the 
wheel spindle when the second slide is in the zero 
position This arrangement can be seen in Fig. 2; 
it enables the wheel sp'ndle to be tilted in the axial 
direction to an angle of up to 10 deg. above or below 
the horizontal plane, and, in consequence, enables the 

lane of the wheel to be tilted to a corresponding angle 
tom the vertical to right or left, so providing the 
desired lateral relief to the tool being ground. 

The two settings described above do not, however, 
cover the whole of the movements provided. It will 
be noted in Fig. 2 that the assembly of the two quad- 





rantal slides is mounted on a compound cross slide so 


that the quadrantal assembly can not only be rotated 
on a vertical axis, but can be traversed in any direction 
in the horizontal plane. It is by the manipulation of 
the two crank handles of this compound slide that the 
wheel is traversed to follow the direction indicated by 
the master drawing. At the same time, by the relative 
displacement of the two elements of the compound 
slide it is possible to set the machine to grind parts 
to many known geometric forms without employing a 
master drawing; in short, this ingenious design pro- 
vides as universal a setting as can reasonably be desired. 
The setting of the quadrantal slide assembly by rotation 
round its vertical axis is determined by a circular 
scale and vernier. There are two other similar scales 
on the top and bottom elements of the compound 
slide. These three scales can be distinguished in 
Fig. 2 and, of course, also enable the two elements 
to be set at any desired angle to one another in the 
horizontal plane. Before describing the part played 
by the ok table in a grinding operation, two deta‘ls 
connected with the grinding wheel may be referred 
to. The first of these is the diamond wheel-dressing 
device, which is most clearly seen on the left in Fig. 7, 
page 84. The diamond holder is carried in a bracket 
which can be rotated as desired in a vertical plane and 
is carried in a slide giving horizontal adjustment, the 
slide being itself carried in a slide giving vertical adjust- 
ment. The second detail is the dust-collecting device. 
A pocket seen below the wheel in Figs. 7 and 8 is 
connected, by means of a flexible armoured hose, to an 
exhausting fan driven by a }-h.p. motor situated in the 
base of the machine. The dust is, therefore, removed 
as soon as it is produced and the microscope field of 
vision is not obscured. The hinged bolts seen on the 
pocket side in Figs. 7 and 8 are for the attachment of 
the wheel guard. This was removed, for the sake of 
clearness, before any of the photographs, from which the 
illustrations are reproduced, were taken. The guard is 
normally fitted when the machine is in use. 

It will be remembered that the microscope is carried 
on the pantograph in eccentric sleeves, an arrangement 
which naturally confines its movement in the horizontal 
plane. The actual movement possible, however, is 
within a square of %-in. side. A typical gauge ground 
on the machine is shown in Fig. 4, and this is seen 
to be 2} in. wide with a semi-circular recess of } in. 
radius in the ground edge. It would seem at first 
sight that the 3-in. movement of the microscope is 
quite inadequate to cover such a contour as is shown 
in Fig. 4, and the actual operation, therefore, requires 
some explanation. Since the master drawing is 50 
times the size of the actual work, it will be seen that 
a square of 3 in. side is represented on the drawing 
by a square of 18} in. side. The drawing table allows 
a sheet of paper 20-in. square to be used. What is 
done, then, is to divide the work into sections of $ in. 
square and make the drawing represent one section. 
The sections are numbered | to 6 in Fig. 4, while in the 


drawing they are superimposed one on another, as 
shown in Fig. 5. The several hatched lines in Fig. 5 
represent the paths of the pantograph stylus, the 
arrow heads showing the direction in which the stylus 
is moved. The two illustrations, Figs. 4 and 5, must 
be considered together in the description of this 
particular grinding operation. 

Referring to Fig. 4, the straight length of } in. at 
the extreme left of the gauge does not require any 
use of the microscope, the operation merely involving 
the setting of the work table and wheel head in the cor- 
rect positions. When the point A is reached, however, 
the wheel has to be advanced into the work to grind 
out the curve of }in. radius shown. S'nce the ava'lable 
movement of the microscope is only 3 in., it follows 
that, at a certain point, the work will have to be set 
in a position nearer to the wheel. Sect'on No. 1 of 
Fig. 4 is therefore divided into two sub-sections la and 
1b. The first part of the curve, from A to B (in both 
illustrations) is then ground, and when the point B is 
reached, a gauge block differing by } in. in length from 
that previously used is irserted in the recess of the 
cross slide of the work table. The part 16 is then 
ground. The effect of this transverse alteration in 
the work setting is shown in Fig. 4 by a heavy chain- 
dotted line and in the master drawing, Fig. 5, by a 
dotted line from B to C, the stylus being moved 

in. 

~‘S open dimensions in Fig. 5 are those of the master 
drawing, while those enclosed in brackets are the 
dimensions of the work. This movement is needed to 
commence the remainder of the curve, the grinding 
movement then following from C to D, and completing 
Section 1 of Fig. 4, but this last movement “ uses up ” 
the available microscope movement in Section 1. The 
work is, therefore, again altered in position relatively 
to the wheel, but this time it is moved 3 in. in the 
longitudinal direction by appropriate gauge blocks in 
conjunction with the dial indicator. This change, which 
initiates Section 2 of Fig. 4, is shown by the dotted line 
DE in Fig. 5, the stylus being moved across the square 
of the drawing to start the grinding of the portion of 
the curve EF. A similar movement from F to G in 
Fig. 5 initiates the grinding of Section 3 of Fig. 4. It 
will be noticed that at the end of thissection, since the 
depth of the remaining recesses in the gauge does not 
exceed } in., the transverse conditions are restored to 
what they were orig'nally. Thisis signified in Fig. 4 by 
a change in the chain-dotted base line, and in Fig. 5 by 
movement of the stylus vertically from the level of K 
to the level of L. The remaining movements should 
be followed without difficulty, appropriate gauge 
blocks being used. 

It may be said that the actual operations are much 
simpler to carry out than they are to describe, and that 
the lay-out of the master drawing requires nc more than 
reasonable care in producing a sharp, clear and accurate 





line. The paper usually employed is composed of two 
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used ; the foil is introduced to prevent any shrinkage 
of the drawing when it has to be stored for subsequent 
use. In considering the operations of forming a profile 
embodying curves, this process being known as the 
“indirect method,” it should be remembered that such 
parts as plain gauges with purallel or tapered notches 
on the a can be ground by the “ direct method,” 
that is, by setting the work to finish to the required 
dimensions by means of the work-table gauge blocks and 
dial indicators, It will be understood that the machine 
as illustrated is suitable for flat work only. Should 
such cylindrical parts as circular form tools be required, 
an attachment for this class of work is available. This 
attachment consists of a table, with a motor-driven 
headstock and an adjustable tailstock, this assembly 
being bolted to the work-table. The grinding operation 
is performed in the same manner as for flat work, but 
the wheel side is not reciprocated, a clutch being fitted 
which enables this movement to be di when not 
gem The grinding wheel is set in the quadrantal 
slide with its axis in the same horizontal plane as that 
of the work. 





LAUNCHES AND TRIAL TRIPS. 
M.S. “ HERDSMAN.”—Single-screw cargo vessel, built 
and engined by Messrs. William Doxford and Sons, 
Limited, Pallion, Sunderland, to the order of Messrs. 
Thos. and Jas. Harrison, Liverpool. Main di i : 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Gas-Fired and Waste-Heat Boilers.—A new standard 
specification, B.S. No. 1307-1946, covers the testing of 
gas-fired boilers and waste-heat boilers (with or without 
auxiliary firing). Special consideration has been given 
to waste-heat boilers operating on the exhaust of 
internal-combustion engines. The specification is 
divided into four parts, the first of which gives parti- 
culars of an industrial acceptance test, and the second 
and third, details of a comprehensive test for gas-fired 
and wuste-heat boilers, respectively. Part 4 explains 
a simplified method for estimating the thermal effi- 
ciency of both gas-fired and waste-heat boilers. The 
compilers of the specification express the hope that 
through its use it will be possible to avoid difficulties 
and misunderstandings which have hitherto arisen in 
the correlation and comparison of results obtained in 
different tests, owing to the lack of standard testing 
procedure and technique. [Price 5s., postage included. ] 

Jointing Materials for Gas Appliances.—Another new 
specification, B.S. No. 1337-1946, relates to a 
resilient general-purpose jointing material for use in 
gas-heated domestic appliances and: gas-installation 





460 ft. 3in. by 60 ft. by 32 ft. 3in. ; deadweight capacity, 
9,270 tons. Opposed-piston five-cylinder oil engine to 
give a service speed of 14 knots. Trial trip, January 16. 





CONTRACTS. 


Messrs. LEYLAND Morors, LiMiTED, Leyland, 
Lancashire, have received the following orders: Pot- 
teries Motor Traction Company, Limited, 45 double-deck 
chassis ; Ribble Motor Services, Limited, 30 double-deck 
chassis; Yorkshire Traction Company, Limited, 30 
single-deck chassis ; Bolton Corporation, 50 double-deck 
buses ; East Midland Motor Services, Limited, 14 double- 
deck buses; Stratford-on-Avon Blue Motors, Limited, 
10 single-deck chassis and 8 double-deck buses; York, 
shire W.D. Transport, Limited, 15 double-deck chassis, 
and 100 heavy-duty goods vehicles for oil companies. 


ASSOCIATED BRITISH Or ENGINES, LIMITED, Duke’s- 
court, 32, Duke-street, London, S.W.1, are supplying 
propelling and auxiliary machinery for two motor 
coasters which the Goole Shipbuilding and Repairing 
Company, Limited, Goole, are building for the Société 
Anonyme de Gérance et d’Armament, Paris. The 
propulsion unit in each vessel is a single-acting, four- 
stroke, eight-cylinder oil engine, manufactured by Messrs. 
Mirrlees, Bickerton and Day, Limited, Stockport, and 
developing 810 brake horse-power at 250 r.p.m. Two 
50-kKW generating sets and one 12-kW set driving a 
compressor, are being supplied for each vessel. The 
former will be driven by four-cylinder oil engines of 
88 brake horse-power at 1,000 r.p.m., and the latter by 
a two-cylinder engine of 44 brake horse-power at 1,000 
r.p.m., these engines being manufactured by Messrs. 
J. and H. McLaren, Limited, Hunslet, Leeds. All the 
generators will be supplied by the Brush Electrical Engi- 
neering Company, Limited, Loughborough. 

Messrs. I.T.D., Limirep, 29, Palace-gate, London, 
W.8, have received an order from the Port of London 
Authority for the supply of a number of Stacatrucs, the 
new British fork-lift industrial truck which was described 
and illustrated on page 559 of our previous volume. 





ALMANACS AND CALENDARS.—We have received 
monthly tear-off calendars from Messrs. British Insulated 
Callender’s Cables, Limited, Norfolk House, Norfolk- 
street, London, W.C.2; Messrs. Truvox Engineering 
Company, Limited, Truvox House, Exhibition Grounds, 
Wembley Park, Middlesex; Messrs. The Butterley 
Company, Limited, near Derby; and Messrs. The 
Wellman Smith Owen Engineering Corporation, Limited, 
Victoria Station House, Victoria-street, London, 8.W.1. 
A wall daily calendar has been sent to us by the Fairey 
Aviation Company, Limited, Hayes, Middlesex. 





THE LaTE Mr. C. H. McLintock, 0.B.—E.—We note, 
with regret, the sudden death of Mr. Charles Henry 
McLintock, which occurred at Banstead, Surrey, on 
January 15. Mr. McLintock, who was 57 years of age; 
was a partner in the firm of Thomson McLintock and 
Company, chartered accountants, London, Glasgow, 
Birmingham and Manchester. He was at one time a 
director of Messrs. Allan, Whyte and Company, Limited, 
ropemakers, Rutherglen, Glasgow, and subsequently 
became a director ef British Ropes Limited. For a 


period he was a joint managing director of that company. 
He was also a director of Ashley Engineering Company 
Limited. Mr. McLintock was awarded the O.B.E. for 
his services as an accountant to the Ministry of Municions 
in the war of 1914-18. 





pipes in buildings. . The material is to be suitable for 
flanges, unions and similar joints, and should be non- 
adherent to joint faces and as far as possible re-usable. 
Tests for hardness, accelerated ageing, cracking, 
porosity, resistance to steam and to acid, and for the 
determination of swelling when immersed in benzole, 
are specified. A method for the determination of 
resilience is in course of preparation and will be 
published when it becomes available. It is also intended, 
at a later date, to extend the specification to cover 
jointing materials for use with water and saturated 
steam. [Price 2s., postage included.] 





BOOKS RECEIVED. 


Modern Production Control. By A. W. WILLSMORE. 
Sir Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.C.2. [Price 12s. 6d. net.) 

X-Rays in Research and Industry. By Dr. H. Hirst. 
Second edition. Chapman and Hall, Limited, 37, 
Essex-street, Strand, London, W.C.2. [Price 13s. 6d. 
net.) 

“* Mechanical World” Monographs. No. 34. Factory 
Management. By P. H. BILLINGTON. Emmott and 
Company, Limited, 31, King-street West, Manchester 3. 
[Price 3s. 6d. net.] 

Department of Scientific and Industrial Research. Building 
Research. Repair of Damaged Buildings. Note No. 16a. 
Removal of Fabric-Bitumen from Roof Lights. Note 
No. 20. Restoration of Masonry. Note No. 23. 
Reinforced-Concrete Beams Damaged by Explosion. 
Note No. 24. Reinforced-Concrete Beams Damaged by 
Fire. The Director, Reference “‘ R.D.B.,” Building 
Research Station, Garston, Watford, Herts. [Free.) 

Melbourne and Metropolitan Tramways Board. Report and 
Statement of Accounts for the Year Ended 30th June, 
1946. The Secretary, Offices of the Board, 616-622, 
Little Collins-street, Melbourne, Victoria. 

Principles of Tool Engineering. By Prorrssor Ray- 
MOND R. BLOOM. McGraw-Hill Book Company 
Incorporated, 330 West 42nd-street, New York 18, 
U.S.A. [Price 2-40 dols.] McGraw-Hill Publishing 
Company, Limited, Aldwych House, Aldwych, London, 
W.C.2. [Price 12s.] 

Advanced Mechanics of Materials. By PROFESSOR GLENN 
MvurRPHY. McGraw-Hill Book Company, Incorporated, 
330 West 42nd-street, New York 18, U.S.A. [Price 
4 dols.} McGraw-Hill Publishing Company, Limited, 
Aldwych House, Aldwych, London, W.C.2. [Price 
20s.) 

Science in Britain Series. Patents of Invention. Origin 
and Growth of the Patent System in Britain. By ALLAN 
Gomme. Published forthe British Council. Longmans 
Green and Company, Limited, 43, Albert-drive, Wands- 
worth, London, 8S.W.19. [Price 1s. 6d. net.] 

Craft and Engineering Apprenticeship. W.and T. Avery, 
Limited, Soho Foundry, Birmingham, 40. 

Talks About Steelmaking. By HARRY BREARLEY. The 
American Society for Metals, 7301, Euclid-avenue, 
Cleveland 3, Ohio, U.S.A. [Price 3-50 dols., post free.) 

Progetti di Turbine a Vapore. By ING. PROFESSOR V. 
Russo. Istituto Editoriale Cisalpino, Milano-Varese, 
Italy. [Price Lire 1200.] 

End Wages Conflict. “‘ Prosperity Wages ” ihe Great Need. 

By A. GRANT McGREGOR. Williams, Lea and Company, 

Limited, Clifton House, Worship-street, London, E.C.2. 

[Price 9d. net.) 

Broadcasting Stations of the World. Compiled by Wireless 

World. Iliffe and Sons, Limited, Dorset House, Stam- 





of the British Engineers’ Association, 32, Victoria-stre«t, 
London, 8.W.1, for a second annual period. Mr. C. K. ¥. 
Haauk, M.I.Mech.E., and Mr. K. FRASER, M.A., 
A.M.Inst.C.E., A.M.I.Chem.E., have been elected vice- 
presidents. 


Masor R. H. Mayo, F.R.Ae.S., has been appointed to 
represent the Royal Aeronautical Society and Dr. D. kt. 
Pye, C.B., F.R.S., the Institution of Mechanical En- 
gineers, on the Segrave Trophy Award Committee. The 
trophy is awarded for the best performance on land, sva 
or. in the air during the previous year. 

Mr. A. H. BARKER, B.Sc., B.A., Wh.Sc., M.Inst.C.b., 
M.Cons.E., has announced that Mr. H. E. BARKER, B.A., 
M.I.E.E., A.M.Inst.C.E., M.Cons.E., has entered into 
partnership with him and that their joint practice as 
consulting mechanical and electrical engineers is to be 
carried on at 100, Victoria-street, London, S.W.1, under 
the style of A. H. Barker and Partners. (Telephone : 
ViCtoria 2688). 

Mr. A. T. BARBER, B.Sc. (Eng.), M.I.Mech.E., is now 
chief engineer of the Fuel Research Station, Greenwich. 


BRIGADIER H. E. Hoprurow, C.B.E., M.I.Mech.£., 
has been appointed assistant secretary to Imperial 
Chemical Industries, Limited, London. 

Mr. H. N. Epwarps has been appointed a special 
director of the Metropolitan-Cammell Carriage and 
Wagon, Company, Limited, Metropolitan-road, Saltley, 
Birmingham, 8. While the managing director, Mr. A. J. 
Boyp, is abroad on the company’s business, Mr. Edwards 
will act on his behalf. 

Mr. H. R. Kerr, M.O., A.R.S.M., D.1.C., M.Inst.M.M. 
has been appointed to the mining and metallurgy section 
of the Economic Department, Control Office for Germany, 
London. 

Mr. F. T. DANIEL, M.I.Mech.E., is now production 
controller of Messrs. F. W. Harmer, Limited, Norwich. 


Masor R. H. B. Jonnson, M.C., has been appointed to 
the Colonial Service as junior assistant to the senior 
resident engineer, Trinidad Water Scheme. 


PrRoFEssOR D. Brunt, M.A., Sc.D., F.R.S., received 
the Symons Memorial Medal at the annual general meet- 
ing of the Royal Meteorological Society, London, held 
on January 22. 


Messrs. E. C. Hopkins LIMITED, who opened a de- 
monstration workshop and showroom at 99-100, Broad- 
street, Birmingham, some time ago, have now. opened 
similar premises at 323, Grays Inn-road, London, W.C.1. 
(Telephone : TERminus 4098.) 


MESSRS. Witp-BaRFIELD ELECTRIC FURNACES 
Lmrep, and their associated company, Messrs. G.W.B. 
ELECTRIC FURNACES, LIMITED, have removed their 
Birmingham office and service depot to 21, Steelhouse- 
lane, Birmingham, 4. (Telephone: Central 6372.) 
There is no ch inthe add of G.W.B. Electric 
Furnace, Limited. 


A new company, Messrs. CHANCE-LONDEX, LIMITED, 
has been formed to manufacture, market and service 
battery-operated navigational and marine lights, fog 
signals, loud speakers, radiolocation apparatus and 
other equipment. 


The address of the LONDON REGIONAL OFFICE of the 
MINISTRY OF WORKS is now 8, Cornwall-terrace, Regents 
Park, N.W.1. The address of the REGIONAL LICENSING 
OFFICER is 17, Cornwall-terrace, N.W.1. In both cases 
the telephone number is: MUSeum 5030. 








THE LATE Mr. W. 8S. EDwaRps.—We regret to record 
the death, at the age of 64, of Mr. W. S. Edwards, manag- 
ing director of Messrs. W. G. Bagnall, Limited, Castle 
Engine Works, Stafford, which occurred at his home in 
Stafford on Saturday, December 28, 1946, after a long 
period of failing health. William Sydney Edwards was 
a native of Hanley, Staffordshire, and a son of the late 
Mr. William Edwards, F.R.C.O. He was educated at 
Hanley High School, and, in 1896, became a locomotive 
engineering apprentice at the works of Messrs. Kerr, 
Stuart and Company, Limited, Stoke-on-Trent. In 1902, 
he joined Messrs. Bagnalls at Stafford as chief draughts- 
man, subsequently becoming general manager, and in 
1932 managing director. He was also a joint managing 
director of Messrs. Cowlishaw Walker Company, Limited, 
Railway Engineering Works, Biddulph, Staffordshire. 
Well known in engineering circles in Staffordshire, he 
had been President of the North Staffordshire Engineer- 
ing Employers’ Association since 1938 ; Vice-President 
of the Birmingham, Wolverhampton, and Stafford Dis- 
trict Engineering and Allied Employers’ Association ; a 
member of the Midland Regional Committee of the 
Engineering and Allied Employers’ National Federation, 
and a member of the Council of that body. Mr. Edwards 
was elected a member of the Institution of Mechanical 
Engineers in 1916, and served as vice-president of the 





ford-street, London, S.E.1. [Price 1s. net.] 


Institution of Locomotive Engineers. 
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NOTES FROM THE NORTH. 
GiLascow, Wednesday. 
Scottish Steel.—The steelworks suffered a cut of 25 per 
cent. in their fuel deliveries this week, and short-time 
working has been introduced at various works in conse- 
quence. As steel stocks are practically nil, the reduced 
deliveries of finished steel] to the shipyards and engineer- 
ing works on Clydeside (and in Ulster, which is supplied 
from Scotland) will reduce working almost immediately. 
Only in one instance where a steelworks had a little coal 
in reserve has the drastic change in coal supplies not had 
an immediate effect on the melting furnaces and the 
rolling mills, which are now on a four-day week instead 
of the normal 54-day week. On a former occasion when 
coal was short, Scottish steelmakers adopted a policy of 
output concentration, closing down one unit and using 
the available coal supply to keep the others working 
steadily. This involved serious unemployment at one 
centre, and will not be repeated. The reduction in pro- 
duction will of course lower the efficiency of plants, so 
that more coal will have to be used for every ton of steel 
produced. The coke ovens also are to suffer a 25 per cent. 
cut, except those supplying gas to a public authority. 
Scottish Coal.—The local coal-supply officers have been 
confronted this week with the task of reallocating the 
industrial programme to conform to the new sch laid 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel producers are con- 
fronted with difficulties beyond their control and the 
outlook for the near future occasions uneasiness. Some 
improvement in the rail-transport position can be 
reported, but shortage of trucks still hampers distribution 
and the continued scarcity of fuel prevents the much- 
needed increase in production of nearly all descriptions of 
material. Available parcels of iron and steel are rapidly 
taken up and customers are calling persistently for larger 
deliveries under running contracts. Foreign iron ore 
supplies are sufficient for the users’ requirements, but 
greater yields of Cleveland ironstone would be welcome. 
Pig-iron production is insufficient for current needs and 
idle blast furnaces would probably be re-kindled if a regu- 
lar and adequate supply of coke could be assured. Large 
quantities of iron and steel scrap are being used at the 
foundries and steelworks. The demand for all classes of 
steel far exceeds supplies and is increasing. 

Foundry and Basic Iron.—Makers of light castings have 
well-filled order books and are demanding an increase 
in the allocations of high-phosphorus iron to help them 
deal with their delivery obligations. Since the sus- 





down by the Government to meet the crisis. A general 
cut in supplies to industry of 50 per cent. has had to be 
initiated, but it is not clear how this will be worked out, 
or how far industrial production and employment will be 
effected. As a result of the cuts it is expected that 
Scotland will be able to send a substantial quantity of 
coal to the south, and the transport thus required, it is 
reported, will add materially to the railways’ difficulties. 
The gasworks and electric power stations in Scotland are 
in a good supply position, but at a heavy cost to other 
users. It would appear that those industries dependent 
on gas and electricity will be in a favourable position in 
comparison with those depending on raw coal. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—Mr. Philip T. Jenkins, H.M. 
Divisional Inspector of Mines, shares Mr. Shinwell’s 
optimism of the future of the coal trade. When he 
was elected President of the South Wales Institute of 
Engineers last week, he said that, in spite of the difficult 
period, he was optimistic that a return of success in 
mining was not far distant, and large quantities of Welsh 
coals would be exported. Before this could be attained 
however, intensive mechanisation would have to be a first 
priority. Transit of coal on haulage roads would need 
to be simplified and speeded up, and the manipulation of 
trams at the pit bottom, pit top and at the screens would 
have to be done by automatic appliances to increase 
output and reduce manpower to a minimum. The 
decision to employ Polish miners in British pits has been 
received with interest on the Welsh steam-coal market, 
It was felt that any step that helped to overcome the 
present shortage of manpower in the industry, and so 
hastened the day when ample coal would be available 
for export, was welcome. The scarcity of supplies was 
acute on the market throughout the past week and as 
a result only a very small portion of the total volume of 
business available could be handled, especially for early 
delivery. Colliery outputs were almost entirely absorbed 
by deliveries to the essential inland public-utility and 
industrial concerns. As a rule, order books were well 
filled with business from this source, and forward business 
was difficult to arrange. There was hardly any coal to 
spare for export. Practically the only shipments made 
were some coke breeze for Continental consumers and 
occasional parcels of slurries and fines for Eire. The 
bunker demand remained active and a good trade was 
done. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states that 
last week, there was no change in the tin-plate industry 
and business had a very firm tone. The demand was 
such that if additional supplies were available a larger 
volume of business could be done, with both home, and 
more particularly, overseas users. In the export market 
the demand was fully maintained but the sales continued 
to be comparatively light. Steel sheets are sought after 
but makers who have full order books, covering the next 
six months, are only able to accept orders of high priority. 
Iron and steel scrap is not offered so freely and the demand 
has strengthened. 





ENGINEERING EXHIBITION, DONCASTER.—The Don- 
caster Engineering Society are holding their second exhibi- 
tion of “ Products of Engineering Made in Doncaster” 
from Saturday,February 15, until Saturday, February 22. 
The exhibition will be held in the Doncaster Technical 
College Hall ; it will be opened on the first day at 3 p.m. 
and will then be open on each week-day from 10 a.m. 


jon of make of Cleveland qualities, users of foundry 
pig in the Teesside area have been dependent on reg 
deliveries from other producing districts and have been 
drawing supplies chiefly from the Midlands. Basic iron 
production is passing promptly into use at makers’ own 
consuming plants. 

Hematite, Low-Phosphorus and Refined Iron.—Distri- 
butable parcels of East Coast hematite are not sufficient 
for the consumers’ requirements and the demand is 
increasing while an increase in output cannot be expected 
under existing conditions. Outputs of low- and medium- 
phosphorus grades of iron only just cover the users’ 
actual needs and the increasing demand threatens soon 
to strain the sources of supply to the limit. The produc- 
tion of refined iron is fully absorbed by requirements for 
home purposes. 

Manufactured Iron and Steel.—Semi-finished and 
finished-iron manufacturers have substantial contracts to 
execute and are turning out tonnages that satisfy most 
customers, but the heavy and increasing demand for all 
descriptions of steel is causing considerable anxiety. 
Overseas buyers are complaining of short supplies, but 
the heavy claims for material for essential domestic 
purposes is likely to necessitate still further cuts in 
export quotas. The demand for steel semies is still 
extremely heavy and while fairly good parcels of bars 
and slabs are available for sheetmakers, the scarcity of 
billets still hampers operations at the re-rolling mills. 
Sheet and plate manufacturers are fully sold for months 
ahead and bookings for the various descriptions of 
railway requisites are sufficient to ensure great activity 
at the works for a considerable time. Plants producing 
pit props, roofings, and other colliery equipment are 
busily employed. 

Scrap.—Ample supplies are available to meet the 
brisk demand for good cast-iron scrap, heavy steel scrap 
and machinery metal. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Insufficient coal, and periodic cuts in 
gas and electricity, are responsible for the loss on an 
average of a day’s production a week in the steel, tool 
and engineering works. Long delays in securing delivery 
of machine tools have retarded the ‘completion of pro- 
grammes for the re-equipment of steel and engineering 
works, although relief is now being afforded by the 
allocation, by the Government, of heavy machine tools 
from Germany. Leading firms among the recipients 
include Messrs. Davy and United Engineering, Limited, 
Messrs. Thos. Firth and John Brown, Limited, and the 
Brightside Foundry and Engineering Company, Limited. 
Messrs Davy and United are to receive a 270-ton planing 
machine and two horizontal boring machines, and 
Brightside Foundry will acquire several horizontal boring 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
colump shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
January 27, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “‘ National Certificates and the Needs of 
Industry,” opened by Mr. 8. E. Goodall. North-Eastern 
Centre: Monday, January 27, 6.15 p.m., Neville Hall, 
Newcastle-upon-Tyne. “ Lightning Surges on Trans- 
mission Lines in Ireland,” by Mr. R. C. Cuffe. North- 
Midland Installations Group: Tuesday, January 28, 
6 p.m., Corporation Electricity Dept., Whit«hall-road, 
Leeds. ‘“‘ Domestic Water-Heating Installations of the 
Solid-Fuel/Electric Type,’”’ by Messrs. R. Grierson and 
Forbes Jackson. East Midland Centre: Tuesday, 
January 28, 6.30 p.m., Loughborough College, Lough- 
borough. “‘ Technical Education,” by Dr. H. L. Hasle- 
grave. London Students’ Section: Tuesday, January 28, 
7 p.m., Victoria-embankment, W.C.2. “‘ Manual and 
Automatic Telephone Exchanges,” by Mr. P. H. J. 
Johnson. Scottish Centre: Wednesday, January 29, 
6 p.m., Heriot-Watt College, Edinburgh. ‘“‘ Analysis of 
Vibration Problems,” by Dr. A. J. King. Institution: 
Thursday, January 30, 5.30 p.m., Victoria-embankment, 
W.C.2. “The Teaching of the Principles of Electrical 
Machine Design,” by Mr. L. H. A. Carr. 


RoyaL SraTwricaL Socrety.—Industrial Applications 
Section : day, J y 27, 6.30 p.m., University, 
St. George’s-square, Sheffield. ‘‘ Statistics Applied in 
a Bar Rolling Mill,” by Mr. W. T. Hale. Friday, Janu- 
ary 31, 6 p.m., 2, Savoy-hill, W.C.2. ‘“‘ Control Charts 
Applied to Sales Data,” by Dr. B. P. Dudding. 

JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Monday, January 27, 7 p.m., 198, West-street, Sheffield. 
“ Light and Colour,” by Mr. L. H. A. Carr. Institution : 
Friday, January 31, 6.30 p.m., 39, Victoria-street, 8.W.1. 
“* Major Landing Craft,” by Lieut. H. F. J. Higgs. North- 
Western Section: Saturday, February 1, 2.30 p.m., 
16, St. Mary’s Parsonage, Manchester. ‘‘ Town Plan- 
ning,” by Mr. E. L. Leeming. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Jan- 
uary 28, 5.30 p.m., Great George-street, 8.W.1. “‘ Mean- 
ders and Their Bearing on River Training,’’ by Sir Claude 
Inglis. « 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, January 28, 6.30 p.m., James 
Watt Institute, Birmingham. ‘“ Road Manners of 
the Modern Car,’”’ by Mr. Maurice Olley. Derby Centre: 
Thursday, January 30, 7 p.m., School of Arts, Green-lane, 
Derby. ‘“‘ Problems of Cylinder Bore Wear,” by Mr. 
W. A. Robotham. 

INSTITUTION OF THE RUBBER INDUSTRY.—Tuesday, 
January 28, 6.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Analysis of Rubber Compounding Ingredients,” by 
Dr. L. J. Bellamy and others. 

INSTITUTION OF HEATING AND VENTILATING ENG@I- 
NEERS.—Scottish Branch: Tuesday, January 28, 7.30 
p.m., 39, Elmbank-crescent, Glasgow. ‘“‘ Refrigeration,” 
by Mr. A. N. Allcock. Liverpool Branch: Wednesday, 
January 29, 6.30 p.m., Radiant House, Bold-street, 
Liverpool. ‘“ Production and Grading of Coke,” by 
Mr. H. H. Thomas. 

RoyaL UNITED SERVICE INSTITUTION.—Wednesday, 
January 29, 3 p.m., Whitehall, S.W.1. “ Organisation 
of Industry in War,”’ by Sir Charles N. McLaren. 


RoyaL Society oF ARTS.—Wednesday, January 29, 
5 p.m., John Adam-street, W.C.2. ‘“‘ Scientific Approach 
to Labour Problems,” by Mr. Walter C. Puckey. 

INSTITUTE OF WELDING.—Wednesday, January 29, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. Discussion on “ Will Future Ships be 
All-Welded ? ” 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Wednesday, January 29, 6.30 p.m., Merchant 
Venturers’ College, Unity-street, Bristol. Presidential 
Address by Mr. O. V. 8S. Bulleid. Institution: Friday, 
J y 31, 5.30 p.m., Storey’s-gate, St: James’s Park, 








machines. Messrs. Davy and United are building a new 
erecting bay, covering 36,000 sq. ft., to house the new 
machinery and some old machinery. Rolling mills are 
unable to keep pace with the demand for high-carbon 
steel sheets and bars, and users consequently cannot 
maintain full production. 

South Yorkshire Coal Trade.—Emergency deliveries of 
coal have been necessary to keep industrial concerns 
going. Special mineral trains have assisted in clearing 
colliery sidings of loaded wagons, and, in some cases, 
road-haulage vehicles have been employed to distribute 
coal which had been loaded into railway wagons at pit- 
heads but had not been moved away. Opencast coal 
production has been hindered by flooding of some of the 
outcrop sites, but pit coal is being raised in increasing 
quantities. Coke is fully taken up and blast-furnaces are 





until 9 p.m. Some twenty firms are participating, 
together with the Doncaster Model Engineering Society. 





S.W.1. “Life of Carbide-Tipped Turning Tools,” by 
Messrs. F. F. P. and G. H. Bisacre. 


RoyaL AERONAUTICAL SocreTy.—Thursday, Janu- 
ary 30, 6 p.m., Institution of Civil Engineers, Great 
George-street, S.W.1. ‘“ War-Time Developments in 
Air Transport,” by Air Marshal Sir Ralph Cochrane. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 31, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Marine Gas Tur- 
bine,” by Dr. Ad. Meyer. 

MANCHESTER STATISTICAL SocreTy.—Friday, Janu- 
ary 31, 6.45 p.m., 16, St. Mary’s Parsonage, Manchester. 
“ Interpretation of Test Data,” by Dr. J. M. Rodgers. 

INSTITUTION OF PRODUCTION ENGINEERS.—<Eastern 
Counties Section: Friday, January 31, 7.15 p.m., Electrio 





receiving more regular supplies now that transport has 
been improved. 


House, Ipswich. ‘‘ Production Methods for Machine 
Tools,” by Mr. T. P. N. Burness. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPte Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and al] other correspondence to the 


Manager. 





Accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the sipctasat 
of Canada .......... con oo © 


For Canada ....... £4 5 0 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves responsible 


for advertisers’ blocks left in their possession for more 
than two years. 
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COAL, TRANSPORT AND 
PRODUCTION. 


Tue White Paper so inadequately entitled a 
Statement on the Economic Considerations Affecting 
Relations between Employers and Workers,* with 
which the Government have heralded Parliament’s 
resumption after the Christmas recess, fairly “ asks 
for’ a somewhat mixed reception in the light of 
recent industrial events, and undoubtedly is 
receiving it. Coming on top of a transport strike 
which bore an ugly resemblance to some of the 
events of 1926, when the whole industry of the 
country was paralysed by a general strike that was, 
in fact, a thinly-disguised revolt against all properly 
constituted authority, and a pronouncement on 
industrial coal supplies which would have been 
followed by Ministerial resignations in any normally- 
conducted Parliament, it is about as damning a 
confession of failure as any Government could well 
produce. This, however, is the least important 
of its unattractive features. Far more ominous is 
its clear warning of what lies ahead unless there is 
induced throughout the industrial population of the 
country, and shared and encouraged by every 
member of the Government, a determination to 
subordinate everything to the task of restoring the 
nation’s economic health. The deep seriousness of 
that warning lies in the practical certainty that no 
such determination is at all likely to be shown. 

In its opening paragraphs, the White Paper 


that is in refreshing contrast to some of the unjusti- 
fiably rosy pictures painted by Government spokes- 
men on their week-end platforms and at their frequent 
appearances at public banquets. “The position 
of Great Britain is extremely serious,” the document 
declares. ‘‘ We have in the course of the last seven 
years deliberately distorted and unbalanced our 
economic system, suffered the loss and permitted 
the depreciation of our capital resources, sold at 
least half of our external capital assets and gone 
into debt abroad—all for the purpose of enabling the 
country to concentrate its fullest efforts upon the war 
and in an endeavour to maintain reasonable stan- 
dards of a living.” 





* Cmd. 7018. H.M. Stationery Office, Kingsway, 





London, W.C.2. [Price 2d.; by post, 3d.} 


states the present case in terms of a bluntness| , 
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paGE | the statement continues. ‘‘ Each month our balance 

Torpedo Propeller-Blade Surfacing (Illus.) ............ 73 | of overseas payments is still unfavourable. Never- 


theless, since the end of the war this country has 
proceeded rapidly to establish schemes of social 
improvements ... It is clear that we must— 
and, indeed, very quickly—begin to maintain and 


g | seek to improve our standards of living entirely by 


our own efforts. We cannot continue indefinitely 
to meet our deficits by external credits. We must 
soon begin to repay some of the external borrowings 
by means of which we are at present able to maintain 
existing standards. It is therefore highly impera- 
tive that we secure a speedy and substantial increase 
in the output of the products of British industry 
while maintaining their quality.” .. . 

So far, so good ; but it has been a characteristic 
of almost all pronouncements of the present Govern- 
ment—perhaps of all Governments in some measure, 
but especially of His Majesty’s present Ministers— 
that they cannot expound even a self-evident truth 
without lapsing into the kind of propaganda which 
is commonly associated with election oratory. This 
White Paper is no exception. Hardly has the 
introduction got into its stride than there intrudes 
the boast that, while the external debt was piling 
up, “ this country has proceeded rapidly to establish 
schemes of social improvements in the way of a 
housing programme, an improved educational 


96 | System, comprehensive old age, unemployment and 


health insurance systems, and medical and other 
services.”’ Yet it is declared that the maintenance 
of the output of British industry, and the quality 
of its products, is “ the kernel of the economic and 
industrial policy of the British Government,” the 
fulfilment of which “ requires improvements in the 
efficiency and the productivity of British Industry,” 
which “ are not the responsibility of the Government 
alone, but of industrial management and workers 
alike ’—and much more of the same general nature, 
which was not unfairly stigmatised by one Member, 
when the House of Commons reassembled on 
January 21, as “ platitudes.” 

It is, perhaps, an unfortunate coincidence that 
the publication of the White Paper should so nearly 
coincide with the needless hardship of a transport 
strike and the announcement of coal cuts to indus- 
trial consumers, more extensive and more drastic 
than any previously imposed. These are to con- 
tinue, it was stated, for six weeks, by which time 
the worst of the winter peak should be over; and 
the policy will be to make full allocations to what 
are described as “essential services” (meaning 
electric power stations, gasworks and railways) at 
the expense of industry generally and, it transpired, 
partly at the expense, or the risk, of the domestic 
consumer. Emphasis was laid on the point that this 
new coal policy is not to be regarded as one of 
“cuts” in supplies; it is “a review of alloca- 
tions,” whereby the industries affected will be 
assured of the new amounts allocated, whereas, 
previously, many factories havc been unable to 
obtain all the fuel to which they were entitled. The 
precise terminology seems to be largely immaterial ; 
what is all too clear is that considerable sections of 
industry are going to be forced to work short time, 
and that one of the sections most seriously affected 
will be iron and steel production, on which depends 
so much of British export trade and the welfare of 
a multitude of other industries, spread over the 
whole length and breadth of the country. 

An unpleasant feature of this programme of coal 
re-allocation” is that, apparently, the decision 
whether or not one industry or one firm is to suffer 
more severely than another is to be determined by 
officials of the Regional Fuel Committees, who may 
or may not be in a position to take simultaneously 
a broad view of the national industrial situation as 
well as the somewhat narrower one of the needs of 
individual consumers in their own Regions. That 
they will do their best to exhibit wisdom and fairness 
is not in doubt, but whether they can accomplish 
successfully an improvisation of such magnitude is 
much less assured. Possibly, it is not such an 
improvisation as appears at first sight ; to organise 
such a scheme is not a matter of hours or days, and 
we have a suspicion, from the manner and terms of 





the announcement, that this particular plan was 
prepared rather longer ago than the Minister of Fuel 
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might care to admit. Coal, of course, receives some 
mention in the White Paper, though not to the extent 
that its importance deserves ; for, if only coal pro- 
duction could be increased by a million tons a week, 
the majority of the other industrial and economic 
problems would vanish—not, perhaps, “like snow 
upon the desert’s dusty face,” but with a most 
agreeable celerity. 

Much more is said about manpower than about 
coal, but here again, despite its bold introductory 
paragraphs, the White Paper tapers off weakly into 
a reiteration of familiar phrases without ever getting 
to the root of the matter—which, as we heard it put 
recently by a London manufacturer, is the simple, 
if unpalatable, fact that ‘“‘ You can’t mend the 
results of six years of the most destructive war in 
history by adopting a 40-hour week.” France 
appears to have realised this, somewhat tardily, 
though the effect may be less than would be pro- 
duced by a corresponding realisation and action in 
this country, because such a large proportion of the 
French population is engaged in various agricultural 
pursuits which have always necessitated a working 
week of more than 40 hours, whatever politicians 
may decide. Whether France will go farther along 
the road to realism, by cutting down the army of 
officials which modern methods of administration do 
so much to encourage, is a little problematical ; un- 
fortunately, there are no very hopeful signs of any 
such move in this country, in spite of recent Treasury 
agitation. The tendency is all the other way, as 
evidenced by recent activities of the National Coal 
Board in the acquisition of office accommodation. 


Despite the indications, observable in the compo- 
sition of the White Paper, that its compilers, in 
urging a more realistic view of the imminent national 
emergency, were striving not to come down too 
obviously on that side of the fence that the Govern- 
ment and their supporters have condemned and 
shunned for so many years, there is no question 
whatever that His Majesty’s Ministers, one and all, 
visualise quite clearly the dangers that lie ahead. 
They are probably just as well aware that British 
industry, given the pre-war extent of control over 
its own affairs, freed from the incubus of depart- 
mental interference, and properly backed by the 
leaders of organised labour, could avert those 
dangers and put the country firmly on its feet again. 
If any doubt lingers on this point, the plain speaking 
of Sir Stafford Cripps at Bradford, on January 22, 
should dispel it. The present economic state of 
Britain, he said, was “‘ really grave ” and the next 
two or three years would be a grim struggle because 
of the impossibility of doing, with the limited 
resources available, all the things that required to 
be done. “Our whole problem,” he continued, 
“both as regards exports and home consumption, 
is that of production. If we try to pretend that 
we can raise our standard of living—when, in fact, 
we cannot, because of lack of production—then we 
shall get into the most vicious spiral of inflation . . . 
If we think we can work less and earn more when 
there is not the production to give us that higher 
standard, we are just heading for disaster.” 

It is a little strange to find Sir Stafford proclaiming 
so emphatically the principles that his Parliamentary 
supporters have decried so often as mere propaganda 
when promulgated by their opponents, but there is 
no denying their truth and force at the present 
juncture. The General Council of the Trade Union 
Congress evidently were not prepared to make such 
a denial, for, at their meeting on Wednesday of 
this week they affirmed their support of the White 
Paper ; but, just as Sir Stafford deemed it advisable 
to safeguard himself somewhat by repeating his 
desire that labour should have more executive 
control in industry, so the T.U.C. General Council 
felt it necessary to hedge by attaching to their 
support the proviso that unions must not be pre- 
vented from putting forward “necessary wage 
claims.” In other words, inflation must go on, if 
the only alternative is for the General Council to 
confess that their policy hitherto cannot be main- 
tained. This does not augur well for the prospect 
that a more common-sense attitude may prevail, 
to implement the countless promises of “jam 
to-morrow.” Unless productivity per head can be 
greatly increased, and quickly, there will indeed 
be “‘ jam to-morrow ” ; but the nation will be in it. 





DOMESTIC HEATING IN 
AMERICA. 


THE coincidence of fuel and plant shortages with 
the extensive house-building programme has accen- 
tuated the importance of the question of the 
efficiency of the heating methods employed in the 
average British home. In the course of the last 
ten years, or more, a considerable amount of work 
has been done in the development of new types of 
domestic grate, and various models have been 
produced which are claimed to add to the conveni- 
ence of the householder and at the same time to 
increase the amenities of towns by providing a 
nearer approach to smokeless combustion. At the 
same time, the town-gas and electric-supply indus- 
tries have not failed both to improve the design of 
their domestic appliances and to stress the con- 
venience of their particular methods of providing 
heat. British practice developed in an era of cheap 
coal and, although recent years have modified it 
in minor ways, in the majority of houses heating is 
still based on the use of the open fire. 

General procedure in any country is determined 
not only by the supplies available to put it into 
practice, but also by the prevailing climatic condi- 
tions; and the fact that the method of domestic 
heating employed in some other countries may be 
markedly different from that common in Great 
Britain is not evidence that one is better, or worse, 
than the other. Each may be the most suitable for 
its particular environment. As conditions change, 
however, a procedure once entirely fitting may 
become outmoded and although climatic conditions 
have not changed in Great Britain, the solid fuel 
position has done so in a drastic manner and there 
is no indication that it will revert to its earlier 
state. In these circumstances, it may be useful to 
examine the methods employed elsewhere, as they 
may suggest means of dealing with the new situa- 
tion which has arisen. In order to obtain first- 
hand information about domestic-heating practice 
in the United States and Canada, the Ministry 
of Fuel and Power, the Building Research Station 
and the Fuel Research Station sent a joint technical 
party to those countries, and the results of the 
observations made and the data collected have been 
embodied in an interesting report.* 

The information provided is concerned mainly 
with small dwelling houses, and central-heating 
systems applied to blocks of flats and similar 
premises are not dealt with. One of the stri 
facts brought out by the report is that “ electricity 
is practically never used for space heating.” In 
Canada, where about 98 per cent. of the electricity 
produced is generated by water power, “the 
Ontario Hydro-Electric Commission are strongly 
opposed to the use of electricity for house heating 
as it would have far-reaching effects on their whole 
system of water flow control and distribution.” 
The influence which the domestic heating load can 
have on the electricity-supply situation is being 
painfully illustrated in this country at the present 
time, when householders are instructed to switch off 
their electric fires and cookers just at the time 
when they are preparing breakfast and if they do 
not comply, find the operation carried out for 
them by the supply authority. No doubt the 
present state of affairs is temporary, although there 
does not appear to be any promise that it will be 
rectified by the winter of next year or the one after ; 
in the meantime, the potential domestic demand 
is apparently being increased by fitting electric 
heating appliances in new houses. 

The absence of electric fires in the United States 
is not to be explained by a predominance of gas 
fires, which are equally missing. The compilers 
of the report say “‘in the southern areas gas fires 
were used to some extent, but elsewhere were not 
found, even in districts where gas was cheap. Such 
examples as we saw were all of antiquated design.” 
The situation, so different from that in Great Britain, 
is to be explained by the fact that in America house 
heating is looked at from a point of view entirely 
different from that adopted here. Instead of 





* Domestic Heatingin America. H.M. Stationery Office. 
[Price 3s. net.] 


fitting some type of open fire in, say, the sitting 
room and kitchen, and leaving the rest of the house 
unheated, it is taken as a matter of course that tiie 
main stove or furnace should warm the whole 
house. The limitations of the British system are 
modified in cold weather by the use of gas or 
electric fires in bedrooms, but these are normally 
in use only for brief periods and do not maintain 
these secondary rooms at an equable temperature, 
as in American practice. 

The arrangements in common use in the United 
States and Canada vary in detail, but basically 
all employ a central furnace or “‘ space heater,” so 

that it provides warm air which circulates 
throughout the whole house. The space heater 
constitutes the simplest arrangement. It consisis 
of a closed stove fixed, as far as possible in a central 
position in the house, and fired by coal, gas, oil or 
wood. The stove is jacketed with sheet metal, 
perforated with grills, and air passing through the 
jacket is warmed and circulates through the house. 
In single-storey houses it is not unusual to omit 
doors between adjacent rooms, so that the warm 
air can circulate freely. In two-storey houses, the 
typical arrangement is to place the stairs in the 
living room containing the space heater, giving the 
warm air free access to the upper part of the pre- 
mises. Another common arrangement is to fit a 
stove in the basement immediately below a grating 
in the floor of the main living room, the warm air pas- 
sing through the grating and circulating upwards. A 
modification and improvement on this system is to 
connect the stove to a series of air ducts serving 
the various rooms, both supply and return ducts 
being provided. In many cases a forced air-circu- 
lation fan is fitted. These systems appear to give 
general satisfaction, except that they tend to distri- 
bute dust and ash throughout the house and that 
the temperature gradient falls from ceiling to floor, 
the difference sometimes being as much as 15 deg. F. 
The main reason why it is the practice to warm all 
rooms in houses in the greater part of the United 
States and Canada is the obvious one that winter 
temperatures are so low that unheated rooms would 
be unusable. The mean January temperature in 
Chicago is 22-3 deg. F.; in London it is about 
38 deg. F. It is to be noted, however, that in 
Seattle, where the mean monthly temperature 
curve is closely similar to that of London, 67 per 
cent. of the houses have one or other of the heating 
systems described above. There is certainly a 
tendency in this country towards the fitting of some 
type of supplementary heating appliance in bed- 
rooms and the report is of value in describing alter- 
native methods by which this more general heating 
may be achieved. The stove fitted in the basement 
appears to be the most satisfactory arrangement for 
small houses, but a difficulty in applying it in this 
country is at once apparent from the fact that 
modern property of this kind in Great Britain is 
rarely built with a basement. This procedure 
is, no doubt, dictated by costs, but it would not be 
possible to practise a similar economy in the colder 
parts of America. Owing to the climatic conditions, 
it is necessary to take the foundations at least 4 ft. 
below ground level, the sewage and other services 
being considerably deeper than is usual in this 
country. In these circumstances, the cost of the 
additional excavation required for a basement is 
relatively small. 

The report does not suggest that American 
methods should be directly adopted here, but points 
out that they may usefully be studied and some of 
their features possibly applied. A reasonable case 
is made for the provision of a basement in small 
houses ; it would add considerably to what is now 
very: cramped accommodation and would remain 
reasonably dry if it contained the heating stove. 
General warm-air circulation, unless it were provided 
by a rather expensive system of ducts, would involve 
modification of some British ideas about “ privacy.” 
Rooms without doors are hardly likely to be wel- 
come, and the placing of the stairs in the sitting 
room might be widely objected to. The report 
states, however, that there is already a tendency 
towards a more “open” type of lay-out in this 
country. A careful study of the report by those 
concerned with the housing programme can there- 
fore be recommended. 











| nal 


— a * *S tw oe St A HL HO OS Oo OC} oF’ SS Oe 





us 


OT eaRorrR & | 


ee ee ee ed ee 


co ”"vwvvroewewve Guy «+ 


ev FF we 


— FF FS ae SS Oe eel 


a al i 


ENGINEERING. 


37 








_ JAN. 24, 1947. 


NOTES. 


Tue Tuomas Lows Gray LECTURE. 


THE nineteenth Thomas Lowe Gray Lecture of 
the Institution’ of Mechanical Engineers was de- 
livered at a general meeting held on Friday, January 
17, at Storey’s-gate, St. James’s Park, London, 
§.W.1, the president, Mr. O. V. 8. Bulleid, occupying 
the chair. The lecture, which was entitled “‘ Recent 
Developments in Flying Boats,” was delivered by 
Mr. Henry Knowler, of Messrs. Saunders-Roe 
Limited, and was fully illustrated by slides of flying 
boats, both in service and during construction. The 
subject was treated first from the aspect of the 


_ general form of the flying boat, and this was fol- 


lowed by sections dealing respectively with structure 
weight, design factors in development, hull design, 
flying-boat construction, methods of handling, and 
trends in design. In connection with power plant, 
the relative advantages of tractor and pusher pro- 
pellers were discussed. Mr. Knowler seemed to 
think that the methods of handling flying boats, 
principally when loading and discharging passengers, 
needed more consideration than it had hitherto 
been found practicable to give, but stated very 
definitely that he believed that the future of long- 
distance ocean travel lay with the flying boat. In 
this connection, he compared the restrictions imposed 
on the land plane as regards landing with the free- 
dom of a flying boat for alighting anywhere on the 
water. European nations were concerned mainly 
with communications overland, but the communica- 
tions of the British Empire radiated outwards from 
England and the Dominions and involved long ocean 
crossings. At the conclusion of the lecture. a vote 
of thanks was proposed by Major William Gregson, 
M.Sc., vice-president, and seconded by Dr. D. R. 
Pye, C.B., M.A., F.R.S., member of Council. 


Gas-TuURBINE RESEARCH AND DEVELOPMENT. 


Some further information on the development of 
the gas turbine was given at an extra general 
meeting of the Institution of Mechanical Engineers, 
which was held at Storey’s Gate, St. James’s Park, 
London, 8.W.1, on Friday, January 10, with the 
President, Mr. O. V. S. Bulleid, in the chair. Dr. 
D. M. Smith, D.Sc., presented a paper on “ The 
Development of an Axial Flow Gas Turbine for 
Jet Propulsion,” and Mr. K. W. Todd, M.Eng., a 
paper on “ Practical Aspects of Cascade Wind 
Tunnel Research.” Dr. Smith referred to the 
work on gas turbines for aircraft propulsion carried 
out by the Metropolitan-Vickers Electrical Company, 
Limited, in collaboration with the Royal Aircraft 
Establishment, in 1938 and subsequently ; and he 
described the development and manufacture of the 
F 2 engine which was undertaken by the same firm 
in July, 1940. The first F 2 engine to fly was fitted 
in the rear of the fuselage of a “* flying test-bed ”"— 
a Lancaster aircraft which retained its piston engines, 
but for the first unaided flight, on November 13, 
1943, two F 2 engines were fitted to a Gloster F 9/40 
aircraft. It was the first flight in this country of a 
jet-propelled aircraft with axial-type engines. The 
final form of the engine was designated F 2/4, and 
was characterised by an axial-flow ten-stage com- 
pressor giving a low frontal area, an annular com- 
bustion chamber, and a single-stage turbine. Dr. 
Smith described the work of development, which 
involved the solution of many new problems, and, 
while acknowledging the usefulness of the flying test- 
bed, made a plea for the provision of a national high- 
altitude test plant. Mr. Todd’s paper, which was 
also based on work carried out by Metropolitan- 
Vickers Electrical Company, Limited, dealt with a 
wind tunnel for testing groups, or cascades, of 
turbine or compressor blades in two-dimensional air 
flow at velocities up to that of sound, i.e., with no 
movement of air in the third dimension correspond- 
ing to the height of the blades. He gave the require- 
ments of such a wind tunnel, which include accom- 
modation for a cascade of blades of any construction, 
the set-up of which may be varied at will, provision 
of a flow of air of which the velocity and the angle of 
attack and discharge may be varied at will, and 
means for measuring all the angles, velocities, pres- 
sures, and temperatures. The author then gave his 
practical solution of these problems, and described 


*| with which an interesting paper on “‘ Recent De- 





the use of three-dimensional graphs and other means 
for presenting results. With the aid of a cinemato- 
graph film he was able to show a shadowgraph 
record of the density changes in the wakes behind 
the blades as the velocity of the air flow was varied, 
and mentioned that this optical test had helped to 
explain an unexpected low-loss region close to the 
critical flow line. 
Tue DreseL Enorne Users Association. 


The increase in the efficiency of oil engines has 
given rise to problems in lubrication in connection 


velopments in Oil Engine Lubrication ” was pre- 
sented by Mr. J. Dotchin at a meeting of the Diesel 
Engine Users Association held in London on 
January 16. After mentioning the problems 
involved and the resulting requirements of the 
lubricating oil, the author pointed out the limita- 
tions of straight mineral oils due to their inability 
to prevent piston lacquering and premature ring 
sticking. The problem faced by the oil manu- 
facturers was therefore, to produce a detergent and 
anti-lacquering oil from additives which in them- 
selves were not corrosive, and did not form acids due 
to oxidation. During subsequent investigations, 
some of the non-corrosive additives gave improve- 
ments in one direction only while others with good 
detergent properties impaired the original properties 
of the mineral base. For this reason, it was not suffi- 
cient to blend an additive which was known to pro- 
duce a satisfi detergent oil without engine 
testing the final blend to ensure that it complied 
with all requirements. The author then described 
the development and test work carried out in the 
United Kingdom and went on to describe the mech- 


anism of the action of additives. In this connection, | 198 


he pointed out that, while the use of a suitable anti- 
oxidant alone had a beneficial action in delaying 
ring-sticking, lacquer formation and sludging, it had 
been found that a certain degree of detergency was 
necessary. The precise mechanism by which deter- 
gents carried out their function was not fully under- 
stood, but it might be analogous to that of emulsify- 
ing agents in an oil-water system. With regard to 
the employment of high-duty oils, the author empha- 
sised that these oils were not necessarily beneficial 
for all types of engines and in the case of engines 
less critical in respect of ring-sticking, lacquer forma- 
tion, etc., it was difficult to decide whether or not 
these oils should be used. Furthermore, high-duty 
oils were more expensive and in reviewing the cost, 
it should be remembered that in use, there was a 
tendency to lose the additives with a consequent fall 
in efficiency. Nevertheless, the author considered 
that, generally, high-duty oils were capable of 
showing superiority over mineral oils and there was 
no doubt that these oils had made possible the 
successful operation of many present-day designs ; 
they had, in fact, enabled designers to produce 
engines of high efficiency which would have been 
impossible otherwise. 
Tue Evecrriciry BILL AND THE SUPPLY 
CoMPANIES. 


As might have been expected, opposition to the 
new Electricity Bill, upon which we commented on 
page 61 of our last issue, has not been long im 
making its appearance. It emanates from the com- 
panies’ side of the industry, though similar objections 
from the local authorities concerned are not likely 
to be long delayed. As a result of a meeting of 
the companies, we understand that it has been 
resolved to oppose the Bill as being contrary to 
the public interest. The warning is given that in 
framing this measure politics has been put first ; 
and that, as a result, a state of confusion is likely 
to be created. There is in fact the gravest possible 
risk that a complete breakdown in the nation’s 
industrial system will occur. The Bill, it is con- 
tended, seeks a monopolistic control of the industry 
without any protection or advantages to the public. 
The Board, which will be set up, can dictate their 
own charges, while the Consultative Councils, on 
which consumers will be in the minority, will have no 
such powers. There will also be no appeal to an inde- 
pendent judicial body. The opinion is expressed 
that the Bill provides for an extreme measure of 
centralisation in place of the present decentralised 


efficient. Under the new arrangements, however, 
all plans prepared by the companies for develop- 
ment will be halted and no other plans can immedi- 

ately take their place, since the Area Boards will 
take time to set up their organisations, thus adding 
still further to the ranks of bureaucracy. In spite 
of the many statements regarding the need for 
nationalising the industry, so as to make supplies 
available in the countryside, there is nothing in 
the Bill which puts any obligation on the new 
Boards to carry out development work for this 
purpose. The opinion is expressed that the compen- 
sation clauses of the Bill, by which the companies 
are to be bought out on Stock Exchange values, 
are simply spoliation. In fact, the compensa- 
tion proposed represents far less than the present 
values of the assets concerned and the incomes of 
many thousand people, the vast proportion of whom 
own less than 500/. of stock, will be cut by more 
than one third. Finally, the present code whereby 
electricity employees can claim compensation for 
loss of employment or alteration of status is swept 
away, for under the Bill the whole of this problem 
is left to the Minister of Fuel and Power, who is to 
make fresh regulations for the purpose. 


Tue Work or THE BritisH CoUNCIL. 


It has recently been ruled that the work of the 
British Council shall be confined to cultural and 
educational matters and that it shall not trespass 
on the field covered by the Foreign Office Informa- 
tion Service. This division of functions may not 
be easy to maintain, as educational work may stray 
into fields of sociology, trade and politics, which 
are the preserves of the Government, but engineer- 
in a broad sense appears to be a matter with 
which the Council may deal without fear of repri- 
mand, whether it describes it as cultural or educa- 
tional. Actually, however, engineering occupies 
but a small space in the activities of the Council as 
recorded in the recently-published report for 1945- 
1946. There is an engineering panel at head- 
quarters, to which Professor 8. J. Davies is the 
consultant, but of some 67 lectures delivered in 
foreign countries, of which a list is given, only two 
were concerned with engineering matters. These 
were, respectively, entitled “‘ Technical Education,” 
and “Gas Turbines.” Both were delivered by 
Professor Davies in Portugal. Chemistry and 
physics were better represented, but still formed 
but a small part of the total. Monthly Science News, 
which is printed in English, French, Spanish and 
Portuguese, is mainly devoted to non-engineering 
science. It is stated in the report that the Arabic 
edition of this publication was discontinued in 
March, 1946, but no explanation of this step is 
given. Engineering receives more attention in 
Science Comment, which contains selected reviews 
of technical books and abstracts from institution 
journals and the technical Press, and in the tech- 
nical-Press articles, which are distributed to 39 coun- 
tries. The large number of questions from abroad, 
received and dealt with by the Information Section, 
includes a fair proportion of an engineering nature. 
The greatest progress in the engineering side of the 
British Council’s work appears to have been made 
in Turkey, the first Engineering Adviser to the 
overseas staff having taken up his duties in Ankara. 
Technical bulletins in Turkish on engineering and 
other scientific subjects have been prepared and 
work started some time ago on Turkish translations 
of British Standard specifications has continued. 
Assistance to students, both financial and in the 
form of guidance, forms an important part of the 
Council’s work. It awarded 405 scholarships in the 
year covered by the report, as compared with 115 
in 1944. The whole of the 405 were not take up, 
but 307 British Council scholars arrived in the 
United Kingdom in the year. The total included 
special awards offered by the Council in conjunction 
with the Metropolitan-Vickers Electrical Company, 
the English Electric Company, and the railway 
engineering supply industries. The scheme financed 
by the Council, jointly with C. A. Parsons and 
Company, and A. Reyrolle and Company, for 
Turkish engineering apprentices, was continued, 
and the Council made arrangements to administer 
schemes financed by the Turkish Bank of Nicosia, 
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Imperial Chemical Industries, the Melli Bank of 
Tran, and the Anglo-Saxon Petroleum Company, 
and gave administrative assistance, in connection 
with students, to the Iranian Government, the 
Egyptian Government, the Chinese Government, 
the Federation of British Industries, and Trinity 
College, Cambridge. Three special vacation courses 
for students from overseas, on the subject of ‘‘ High 


Voltage Engineering,” were held at Queen Mary 
College, London. 


Tae Wortp’s SHIPBUILDING. 

The shipbuilding returns prepared by Lloyd’s 
Register of Shipping show that on December 31, 
1946, there was an increase over the figure for the 
previous quarter of 62,184 tons in the total of the 
merchant vessels, of 100 gross tons and upwards, 
under construction in the shipyards of the United 
Kingdom. The total, namely, 1,937,062 tons, is also 
greater by 324,252 tons than that for December 31, 
1945, and it has not been exceeded since March 31, 
1922, when the tonnage recorded was 2,235,998. 
Of late, there has been a continued increase in the 
shipping intended for registration abroad or for 
sale. This figure has risen progressively, during 
1946, from 105,000 tons on March 31, to 247,500 tons 
on June 30, and to 387,000 tons on September 30. 
It now stands at about 478,000 tons, or 24-7 per 
cent. of the tonnage being built in this country. 
During the last quarter of 1946, the aggregate of the 
shipping commenced in United Kingdom shipyards 
was 339,060 tons and that of the vessels launched 
267,760 tons. The total tonnage of the merchant 
ships under construction abroad on December 31 
last is given in the returns as 1,741,419, which figure 
is 47,138 tons greater than that recorded for Sep- 
tember 30, 1946, when it was noted that no figures 
were included for Danzig, Germany, Japan, Poland, 
and Russia, and that the information concerning 
France was incomplete. These reservations, it is 
now pointed out, still apply, but the figures given 
for France are more comprehensive than was pre- 
viously the case. Among the leading foreign ship- 
building countries the United States occupies first 
place, her tonnage under construction on December 
31 totalling 326,753. Sweden is second with 248,205 
tons, France third with 196,459 tons, and Holland 
fourth with 196,358 tons. Next come Italy with 
162,390 tons, Denmark with 158,143 tons, and Spain 
with 107,760 tons. There are now 69 oil-tank 
steamers and motorships of 1,000 tons gross and 
upwards under construction in the world’s ship- 
yards; they comprise 11 steamers aggregating 
100,602 tons and 58 motorships making together 
495,757 tons. Of these, 34 ships, totalling 282,825 
tons, are being built in this country, 10 vessels 
aggregating 102,400 tons in Sweden, four comprising 
48,086 tons in Denmark, five totalling 40,615 tons 
in France, and six, making together 39,325 tons, in 
Italy. The vessels being built in the world at the 
end @f December include 44 steamers and 59 motor- 
ships, each of between 6,000 and 8,000 tons; 30 
steamers and 61 motorships of between 8,000 and 
10,000 tons; 25 steamers and 34 motorships of 
between 10,000 and 20,000 tons ; and six steamers 
and one motorship between 20,000 and 30,000 tons. 





LETTERS TO THE EDITOR. 


ADIABATIC PROCESSES. 
To THE Eprror oF ENGINEERING. 


Sm,—In reply to Mr. Pochobradsky’s letter which 
appeared in your issue of January 10, on page 40, 
I suggest that his mathematical deduction merely 
shows that an isentropic state change is the same 
as a reversible adiabatic state change, and this is 
obvious without his proof. I cannot accept his 
statement that adiabatic expansion or compression 
is represented by the law P VY = constant; it is 
only the reversible adiabatic that is thus repre- 
sented. It is worth noting how carefully Max 
Planck distinguishes between reversible and irre- 
versible adiabatic state changes. On page 59 of 
Brose’s translation of Planck’s Theory of Heat, we 
read, “ A simple illustration is given by the adiabatic 
expansion of a gas without the performance of 
external work, which was described in pages 23 





and 24. Since, for this, dU = 0 and dV = 0, we 


have by (72) that dS > 0; that is, this process is 
irreversible, just like friction.” The reference is, 
incidentally, to a throttling process. Planck thus 
refers to an irreversible adiabatic expansion, the 
law for which is certainly not P VY = constant. 
The word “ adiabatic,” when referring to isentropic 
state changes, fails to describe the process properly. 
Such a state change is correctly described as a 
reversible adiabatic, but I suggest that the word 
“isentropic ” is neater and therefore to be preferred 
to “‘ reversible adiabatic.” 
Yours faithfully, 
E. W. GEYER. 
The University, 
Glasgow, W.2. 
January 16, 1947. 


To THE Eprror oF ENGINEERING. 


Sm,—In the first paragraph of his letter in your 
issue of January 10, on page 40, Dr. Pochobradsky 
makes a statement respecting adiabatic and isen- 
tropic expansions in a way that leads us to suspect 
that he has fallen into a trap which is laid by our 
carelessly written text-books on thermodynamics. 

In such books, written for engineering students, 
insufficient attention is paid, firstly, to the careful 
specification of the assumptions made with respect 
to the perfection (reversibility) of each process 
assumed when discussing heat-engine cycles; and 
secondly, to a precise definition of what is meant 
by “work done” during the expansion of a gas. 
Further confusion is caused by the deplorably loose 
use of the symbol dH for the quantity of heat passing 
to or from a gas during a process, in books which 
also define H as the quantity E + >. ‘Lhese 
omissions and errors lead to most of the difficulties 
experienced by students. 

How many engineers appreciate the fact that an 
operation defined by P V" = constant, where n is 


C 
not y (= A may be adiabatic or otherwise ? 


The text-books usually lead to the conclusion that 
if such an expansion were adiabatic, it would 
necessarily have the index y—a conclusion justified, 
in fact, only if the operation were perfect in the 
sense that any heat going out of existence (in this 
case some of the internal energy of the gas) went 
wholly into available mechanical work. If this 
latter condition were satisfied, the operation could 
truly be described as adiabatic and isentropic. 

An expansion, however, can be adiabatic and yet 
not have the index y, in those circumstances where 
some of the heat goes into producing turbulence in 
the gas or similar irreversible mechanical effects. 
This type of adiabatic expansion can usually be 
characterised by the expression P V” = constant, 
and the sum of all the “ works done ” to produce 
all the mechanical effects would again be equal to 
the loss of internal energy by the gas, i.e., C, (T,—T;,), 
but the available mechanical work would be less 
than this ; it would not be = =3 (1 us 7) Text- 

ta 1 
books seldom deal with this case explicitly. 

It is surprising that Dr. Pochobradsky has not 
had these differences brought to his attention in 
connection with the actual expansions in steam 
turbines, where the irreversible conversion of heat 
energy in the blade passages, gland leakage, disc 
friction and windage, and displacement losses lead 
to a non-isentropic but adiabatic (neglecting the 
very small radiation loss) expansion. The steam- 
turbine expansion may be represented by P V" = 
constant, and in the superheated region n can be 
used to predict the reheat factor. 

We are grateful to Dr. Pochobradsky for following 
Ewing in using the symbol dQ; it would be a 
great service to young engineers if our more recent 
writers would also follow that authority in his clear 
presentation. 

Yours faithfully, 
H. Hampson. 
Queen Mary College, 
(University of London), 
Mile End-road, London, E.1. 
January 14, 1947. 





TRANSITION CURVE 
TRIGONOMETRY. 
To THE Eprror oF ENGINEERING. 

Smr,—From Mr. F. T. Murray’s letter, published 
in your issue of January 10, on page 40, it seems 
that he does not attach the usual meaning to 
the word “radius.” In elementary mathematics, 
the “‘ curvature ”’ of a plane curve is defined as the 
rate of turning of the tangent with respect to the 
distance travelled along the curve, and its reciprocal 
is called the “ radius of curvature.” Both “ curva- 
ture at a point” and “radius of curvature at a 
point ” have definite meanings when applied to any 
plane smooth curve, circular or non-circular. Mr. 
Murray’s statement that “ the exact position of that 
centre [of curvature] is not predictable” is quite 
amazing. It may imply that he is unaware of the 
fact that the simple geometry of plane curves is a 
well-established branch of mathematics, or that 
he believes that part of mathematics to be con- 
structed on erroneous suppositions or “ shifting 
foundations ” ; neither implication is quite credible. 

If the statements in the first paragraph of Mr. 
Murray’s letter are correct, then all mathematicians 
and most Higher Schools students are wrong! But 
if he takes exception to the notion of “ adjacent 
and ultimately coincident intersections,” how does 
he define the tangent at a point on a non-circular 
curve, and what does he mean by the “ direction ” 
of the curve ? The direction of a curve at a point 
is the direction of the tangent at that point; the 
tangent is the limiting position of a chord when the 
two points of intersection of the chord with the 
curve approach each other and ultimately (that is, 
“‘in the limit”) coincide. Of course, with a circle 
the tangent is perpendicular to the known direction 
of the radius, but for other curves the position of 
the centre is unknown (according to Mr. Murray) ; 
so how does he know in what direction to draw the 
tangent ? For obvious reasons, I am unable to 
take up his challenge and redraw the diagram on 
the scale suggested ; but it should be equally obvious 
that no mere changes of scale and length of segment 
will suffice to alter the relative positions of “‘ inside ” 
and “ outside.” 

Finally, I note that Mr. Murray makes no com- 
ment on the corrected figures for the radii of the 
ellipses. I would to him that he should 
use his formula to calculate the radii at the ends 
of the major and minor axes and then explain the 
result. Does he disagree with the orthodox formula 
(which I quoted) ?; and if he does, what does he 
propose to do about re-writing all the books and 
destroying all the sound, consistent and useful work 
which has been based on what he calls a “ shifting 
foundation ”’ which is “ quite incompatible with 
truth” ? 

Yours faithfully, 
R. G. MANLey. 
5, Alverstone-avenue, 
Low Fell, Gateshead 9. 
January 16, 1947. 





CENTENARY OF KING’S COLLEGE 
ENGINEERING SOCIETY. 


To THE Eprror OF ENGINEERING. 


Sm,—May I draw the attention of your readers 
to the fact that, from March 5 to March 8, the 
Engineering Society of King’s College, University 
of London, will be celebrating the centenary of its 
fonpdation ? 

The Society was formed on February 2, 1847, to 
cater for the academic and social activities of the 
engineers at King’s, and, we hope, will continue to 
do so, for many years to come, as effectively as 
it has done during the past 100 years. We believe 
that it is the oldest student engineering society in 
Great Britain. In connection with the forthcoming 
celebrations—which will include a reception, a 
dinner, and a dance—I should like to take this 
opportunity of inviting all “ King’s Engineers ” to 
write for further details to the honorary secretary 
of the Society at King’s College, Strand, London, 
W.C.2. 

Yours faithfully, 
R. J. Hartizs, 


January 16, 1947. President. 


mm iiihinme: th bh een an ae of. @ 





Dl ee ee ee ee ee 





_ JAN. 24, 1947. 


ENGINEERING. 


89 











SCIENTIFIC RESEARCH IN 


AUSTRALIA. 
(Concluded from page 54.) 

As regards the aerodynamic aspects of aeronau- 
tics, research in the 9-ft. by 7-ft. wind tunnel has 
been directed to the development of a single-seater 
fighter designed by the Commonwealth Aircraft 
Corporation. Comprehensive tests, including deter- 
minations of wing transition point, have been made 
to investigate changes in the plan form and basic 
aerofoil section of the wing, and to study the aero- 
dynamic effects of alternative power-plant pro- 
posals, one of which incorporates an exhaust-driven 
turbo-supercharger under the fuselage in a location 
involving long and complicated ducting to carry 
the supercharged air to the carburetter, while the 
other is a liquid-cooled engine fitted with a radiator 
duct under the fuselage. The aerodynamic loads 
associated with retraction of the undercarriage, and 
with the critical stresses in the elevator tab, have 
also been determined experimentally. Another 
wind-tunnel study of the Beaufighter revealed the 
advisability of retaining dihedral in the tailplane 
to improve longitudinal stability, and indicated an 
overall drag reduction of 10 per cent. when Hercules, 
as compared with Wright, engines were fitted. Tail- 
plane dihedral has also served, by lifting the tail- 
plane above the wake from the wing roots and engine 
nacelles, to overcome severe buffeting encountered in 
the early models of a twin-engined bomber designed 
by the Commonwealth Aircraft Corporation. 

In addition to miscellaneous researches into air- 
craft stability and aileron design, the wind tunnel 
has been used to investigate the basic properties of 
a family of hydrofoils on behalf of a commercial 
manufacturer of axial-flow water pumps. The sec- 
tions were chosen to combine structural simplicity 
with freedom from the cavitation associated with 
extensive peaks on the pressure-distribution charac- 
teristics. Other wind-tunnel tests on a model of an 
elevated water-tank structure of ‘ wine-glass ” 
design have given the magnitude of wind loading, 
and indicated that vortices shed to leeward exhibit 
no predominant frequency and therefore are unlikely 
to excite resonant vibrations in the supporting tower. 
Additional mathematical analysis of this problem 
was concerned with the static stresses in the hemi- 
spherical tank and its central supporting tube, and 
with the vibratory characteristics of the complete 
structure. Commercial work also includes many 
problems arising in the design of ducting for such 
applications as dehydration tunnels, egg incubators, 
paint-spray booths, tropical-humidity cabinets, and 
quick-freezing tunnels. Fundamental fluid-motion 
research has been concerned mainly with the effects 
of turbulence on the size, state and stability of the 
boundary layer adjacent to the surfaces of bodies 
moving in air. It has entailed experiments on the 
influence of wire screens on the turbulence in the 
air stream of a wind tunnel, and has led to a theory 
of axially symmetrical turbulence, and to the 
conclusion that the disturbances in the boundary 
layer must decrease over a critical range of fre- 
quencies if the transition from laminar to turbulent 
flow in the boundary layer is to be delayed. For 
the experimental side of work on this subject, an 
open-return wind tunnel has been designed and built, 
in which turbulence is reduced by a 25:1 contrac- 
tion nozzle combined with fine-mesh screens in the 
settling length. It has been established that, when 
the general turbulence level in the tunnel is so low 
that fluctuations amount to no more than 0-03 per 
cent. in velocity, noise contributes appreciably to 
the turbulence. Means of reducing the noise level 
in the working section are therefore under con- 
sideration. 

A new variable-density wind tunnel, the construc- 
tion of which is by this time well advanced, presents 
several design features of interest. Provision is 
included for varying the operating pressure over the 
range from 0-1 to 6 atmospheres, as well as for 
controlling the humidity of the air. The outer 
shell has been pressure-tested to 160 lb. per square 
inch and its exposed external surfaces, which are 
to be cooled by water sprays, have been given a 
protective anti-corrosion treatment. The guide 
vanes, fairing blocks and contraction nozzle are 





made of moulded plywood. The air current is to 
be driven by contra-rotating airscrew fans. 

A good deal of structural research in aeronautics 
has been devoted to improvements in wooden 
aircraft, initiated early in the war to ensure con- 
struction of machines in the event of a failure in the 
imports of light alloys. Particular items investi- 
gated include wooden box spars, plywood panels, 
grid sandwich panels, and wooden airscrews. Experi- 
mentai results for flat panels of plywood were in 
good agreement with theory, but in the case of 
curved panels the concordance was less satisfactory, 
though of the same order as previously found for 
metal panels. The empirical relations formulated 
are adequate for design purposes at present. The 
grid sandwich panel, embodying two thin plywood 
sheets separated by a core consisting of thin strips 
of solid timber half-lapped together to form a grid, 
was originally evolved as an alternative to the 
balsa-wood sandwich construction of the Mosquito 
fuselage, but has been found subsequently to offer 
several advantages over the latter, notably a close 
control of the weight and disposition of the core 
material which can be varied to suit local loads 
without altering the overall panel thickness; thus 
the amount of grid material can be distributed to 
achieve optimum structural efficiency at all points. 
This grid sandwich construction has been used with 
success in the flooring of transport aircraft. The 
work on airscrews is mainly concerned with the 
attachment of wood blades to the meta] hub sockets 
of variable-pitch propellers. In this connection, 
tests have been carried out on specimens of 
‘improved ” wood, furnished with a single notch 
of the same form as that of the thread in the steel 
hub ferrule, load being applied by a metal tooth 
corresponding to the hub. Significant differences 
in the strength and stiffness of the joints were 
observed, according to whether the notches were 
parallel or normal to the wood laminations in the 
blade. 

An accidental crash of a civil machine focused 
attention some time ago on the difficult problem 
of estimating the safe life of an aircraft structure. 
Accordingly, an endeavour is being made to formu- 
late an appropriate programme of investigation 
into the main factors involved, among which the 
magnitude and frequency of the fluctuating loads 
imposed during flight, and the resistance of the 
structure to such fluctuations, figure prominently. 
For this and similar work, increasing use is being 
made of electric wire resistance strain gauges, which 
have now been developed to the stage of being a 
thoroughly reliable means of experimental research. 
Among their applications are the exploration of 
strain distribution in stiffened metal panels, stress 
measurements in the wing spars of a new design of 
fighter, determinations of the control forces on 
aircraft in flight, and the study of load distribution 
in a suspension bridge. Associated theoretical analy- 
sis is being directed to the design of stiffened shell 
structures for aircraft, and to the problems of the 
stability of isotropic plates subject to edge-loading. 
Another study, of a rigid jointed space frame in the 
form of an engine mounting for a Beaufighter, 
has disclosed that stresses at the joints considerably 
exceed those indicated by the standard approximate 
engineering analysis. ‘“‘ Relaxation ’’ mathematics 
is being increasingly used for stress analysis of 
problems entailing torsion and flexure. Of special 
engineering interest is some theoretical work, 
confirmed experimentally, on the plastic deformation 
of circular rings compressed by diametrically-opposed 
loads. The results relate to the flattening test as a 
means of assessing the quality of seamless tubes. 

Two new items of mechanical testing equipment 
are noteworthy. One is a machine of 600,000 lb. 
capacity, specially designed for aircraft assemblies 
and capable of applying several component loads 
in different directions simultaneously. The other 
is a tyre and undercarriage tester, capable of dealing 
with wheel loads up to 50,000 lb., and intended to 
simulate the conditions to which tyres and under- 
carriages are subject when an aircraft alights at 
speeds up to 140 m.p.h. It consists essentially of 
a large flywheel, the peripheral speed and mass of 
which can be adjusted to suit the landing speed 
and mass of the aeroplane, and on to which the 
landing gear under test, suitably loaded, is dropped. 





When the tyre makes contact with the flywheel, 
the wheel brakes are applied and the kinetic energy 
of the system is absorbed by them. 

This annual report, for the year ended June, 
1945, refers for the first time to a Radiophysics 
Division of Research, which has comprised, through- 
out the whole of the war, a sub-centre in Australia 
for research, development and production of radar 
equipment. It was established early in 1939 to 
anticipate the possible severance of transport com- 
munication between England and Australasia. The 
organisation, in every respect, has been as compre- 
hensive as possible, including liaison with develop- 
ments in England, co-operative administration and 
research in Australia, and training facilities for all 
branches of the fighting Services. Several different 
types of magnetrons and klystrons were designed 
and put into production by local manufacturers of 
electronic equipment, and radar sets were evolved 
for a variety of purposes, such as range-finding, 
directing anti-aircraft fire, and controlling search- 
lights. The most successful single achievement 
was the design and construction of a light-weight 
radar set, for air-warning p 8, used by the 
Royal Australian Air Force. This was followed by 
a range of short-wave equipment to allow ground 
control of interceptor fighters, and by prototype 
designs of high-power transmitters fitted with 
devices to reduce interference from enemy “ jam- 
ming.” A special section of the Radiophysics 
Division was occupied, during the later war years, 
in determining frequencies used by enemy radio- 
equipment, and in locating his radar stations. This 
and other work on propagation entailed the study 
of the refraction and reflection of high-frequency 
radio waves due to the water-vapour content of the 
atmosphere. Research was also carried out on 
“* atmospherics ” and ionospheric phenomena around 
Australia, the results of which will be of value in the 
post-war applications of radar technology to the 
navigation and landing of civil aircraft. Incidental 
to the development of radar in Australia, a research 
has been made into factors likely to produce visual 
fatigue in operators, of the equipment at stations of 
the three fighting Services in the Northern Territory 
and New Guinea. The extent and causes of defective 
vision were investigated, as a result of which it has 
been possible to make recommendations leading to 
general improvements in efficiency. 

Some of the activities of the Forest Products 
Research Division in Australia have interesting 
applications to engineering and other industries. 
Among the latter, the pulp and paper industry 
figures prominently and a good deal of the funda- 
mental work in wood chemistry is intended ulti- 
mately to anticipate the problems of pulp manu- 
facturing processes. As regards the physical aspects 
of wood structures, a long-term research is in pro- 
gress to assess the effects of high and low tempera- 
tures on the strength of wood, plywood and glued 
joints. The comprehensive programme covers a 
wide range of moisture contents, and some valuable 
conclusions are already forthcoming. The weaken- 
ing effect of temperature, for example, expressed as 
a percentage of the crushing strength at 20 deg. C., 
varies, per degree Centigrade, from about 0-3 at 
zero moisture content to about 1 at 20 per cent. 
moisture content, thereafter decreasing to about 
0-7 at fibre saturation point. These results apply 
to all the species examined, so that it is possible to 
predict with confidence the effect of temperature 
on maximum crushing strength at any moisture 
content. In static bending, the modulus of rupture 
and modulus of elasticity decreased with increasing 
temperature at all moisture contents from 8 per cent. 
up to 20 per cent. No reduction in toughness was 
observed; indeed, the general effect was for a 
marked increase to occur at high temperature and 
high moisture content. The same type of result was 
obtained with plywood in compression, but in tension 
the effect of temperature varied considerably with 
moisture content and over different temperature 
intervals. Considerable reduction of strength 
occurred at temperatures above 50 deg. C. at high 
moisture contents, and was particularly serious 
when the direction of the grain of the outer plies 
was at 45 deg. to the direction of tension. The 
hazard of neglecting temperature effects in the 
structural design of wooden aircraft was thus well 
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established, and was explored further by an investi- 
gation on the conditions of temperature and moisture 
content to which Anson and Mosquito aircraft may 
be exposed in service. 

Research into the effects of variables encountered 
in testing conditions included studies of the strength 
of Queensland maple relative to the duration of 
loading, and of the influence of different types of 
gripping devices on the results of tensile tests on 
plywood. It was found that, with plywood less 
than 4, in. thick, the tensile values for fixed and self- 
aligning grips differed significantly. Wire resistance 
strain gauge technique is in course of development 
for future stress analysis of wood panels. No doubt 
it is the intention also to use this procedure in a 
large-scale investigation that has been planned to 
determine creep effects on timber in tension and 
compression under controlled conditions of tempera- 
ture and humidity. Among work of more immediate 
application were studies of the strength of timber 
joints made, respectively, with split rings, shear 
plates and nails. Particular attention was directed 
to the design of boxes without nails for packing 
explosives. In readiness for post-war building pro- 
jects, a standard procedure was developed for 
testing sample floor sections made from the timbers 
commonly used for flooring. The suitability of 
combinations of organic substances with binders or 
cement, to form building materials, is. under investi- 
gation, and a start has been made with sawdust- 
cement-sand mixtures intended for floor surfaces. 
Tests so far completed show that hydrated lime is 
valuable in ensuring good setting properties ; that 
calcium chloride is useful in securing high early 
strength; that water proportions are critical in 
respect both of strength and trowelling qualities ; 
that shrinkage is much higher than with ordinary 
concrete ; and that special care is necessary to make 
a good bond on to the base aggregate. 

At the urgent request of the Victorian Railways, 
attention is being given to the preservation of new 
species of timber for use as railway sleepers, since 
the supply of timbers of tried durability will be 
insufficient to meet the demands for delayed main- 
tenance during the war and for new work arising 
from the unification of track gauges. Experiments 
are in hand to study, on the one hand, the mechan- 
ism of diffusion of preservatives into the wood and 
the effects of such variables as temperature on the 
results ; and, on the other hand, high-pressure pre- 
servation treatments. With pressures as high as 
1,000 Ib. per square inch, promising results have been 
obtained with some species of eucalypt timbers 
which are untreatable at the normal pressures of 
150 lb. to 200 lb. per square inch. Some attention 
has been given also to the choice of Australian woods 
for railway-carriage construction, and to methods of 
treating poles for telegraph and electric distribution 
lines, to render them impervious to termite attack. 

The general uses of wood for structural, and especi- 
ally aircraft, purposes demand constant research to 
develop improved methods of fabrication, among 
which the technology of gluing and bonding are 
important. Another class of timber research is 
concerned with kiln treatments for drying green 
timber and for seasoning veneers and plywood. 
For some Australian timbers, chemical seasoning is 
being used. 

A limited volume of research bordering on engin- 
eering physics arises in connection with food pre- 
servation and irrigation. For the most part, 
however, these major divisions of scientific research 
entail biological investigations, and the same is 
predominantly the case with the other large divisions 
concerned with plants, insect control, plant and 
animal pests, other problems of animal health, 
fisheries, and dairy farming. Although these im- 
portant aspects of Australian industry continue to 
be well served by the activities of the Council for 
Scientific Research, it is noteworthy that the war 
has tended, on the whole, to diminish slightly the 
attention given to them, whereas research upon 
several branches of mechanical science has steadily 
increased. It is not unwarrantable, perhaps to 
infer that, in consequence, the mechanical industries 
served and encouraged by the Council’s work will 
develop significantly now that the cessation of 
hostilities permits industry and research establish- 
ments to give attention to peace-time projects. 





INSPECTION.* 


By Masor-Generat A. W. Sprovutt, C.B.E., 
M.I.Mech.E. 


THE custom of carrying out inspection, and inspection 
of a high order, has always played a prominent part in 
our nat'onal l'fe. In the old Guilds of the Thirteenth 
and Fourteenth Centuries, members were bound 
together under a str'ct code of rules wh'ch did not allow 
any bad or makeshift work to be executed. The Guilds 
appointed searchers, who carefully looked over every 
pece of work produced. A boy desirous of learning a 
trade became apprenticed to a master in the craft for 
seven years; after which, he reached the status of 
“* journeyman,” that is, he could be hired by the day or 
“journee.” The ambition of a journeyman was 
naturally to set up on h’s own. In order to do th's he 
had to submit a sample of his work to the wardens of 
h’s Guild, who subjected it to severe inspection. If h's 
work were accepted, it was known as his “ masterpiece ” 
and henceforth he was recognised as a master in that 
particular craft. 

Turning to the manufacture of munitions, John 
Judde was appointed Master of Ordnance on December 
21, 1456, and in h’s commission he was charged especi- 
ally with inspection as well as the provision of war 
mater'al of all descr'ptions. The Crown mark on all 
arms was instituted by Charles I in 1627. In 1543, the 
Surveyor of the Board of Ordnance was responsible for 
the inspection of Government stores. By the warrant 
of the Board, as reconstituted by Charles II in 1683, 
contracts for arms were made under the sanction of the 
Clerk of Ordnance, as the financial officer directly 
respons‘ble to Parl'ament for estimates and expendi- 
ture. The examination of suppl'es rested with the 
other Parliamentary officer, the Surveyor; it was his 
duty to prove them and, if good and serviceable, to 
mark them with the Crown mark. The Storekeeper, 
the custod’an of the Board, was prohib'ted from receiv- 
‘ng anything into store except upon the Surveyor's 
certificate. In this manner the Ordnance system 
guaranteed the publ'c against fraud in contracts by 
mak‘ng the Clerk responsible for price, the Surveyor for 
quality, and the Storekeeper for receipt. 

In the early days, when only a few equipments were 
produced, it was not generally cons dered necessary 
that parts should be interchangeable. It was an 
accepted fact that, dur'ng assembly, a considerable 
amount of fitting had to be done, and similarly with 
spare parts. The Services, perhaps, were the only 
except on, as it was necessary for parts to be inter- 
changeable with the minimum of fitting, and it was 
obvious that the ammunition must fit the gun. This 
entailed a higher standard of manufacture and inspec- 
tion than the norma] commercial one, Also, in the old 
days, a complete plant was manufactured generally in 
one works and there were few bought-out finished parts. 
At the present time of special’sed production, more and 
more parts and units are bought out. Further, in this 
commercial age when competition in price-cutt'ng is 
the order of the day, mass production of articles in 
common use is the best method of ensur'ng a high 
return on capital, and, for mass production to succeed, 
complete interchangeability and consequent heavy 
inspection charges must be accepted. 

It is almost a truism to state that inspection, to ensure 
quality, must be carried out by a body independent of 
manufacture, not only technically, but financially. 
Th's prnciple, however, was not recognised by the 
War Department till the late e'ght’es. In 1887, a 
committee, presided over by the Earl of Morley, was 
set up to inquire into the organisat‘on and admin’s- 
trat'on of the manufactur ng departments of the Army. 
One of its recommendations was :—‘‘ An Inspector- 
General of Warlike Stores should be appointed who 
should report direct to the Surveyor-General of Ord- 
nance. All weapons of war and stores suppl ed to the 
Army from Government factories or from the trade 
should be- inspected, I sted, and under his 
direct'on and on his responsib'lity.” This pol'cy was 
adopted and the Inspection Department came into 
being on Apr'l 1, 1888, since which date the inspection 
of stores for Army purposes has been absolutely divorced 
from manufacture, both as regards supplies from Gov- 
ernment sources and from the trade. 

The M nistry of Supply is responsible for the provision 
and inspection of all stores and equ'pment for the 
Army. The inspectorates dur'ng the latter part of the 
war were as follows. Inspector-General of Armaments : 
responsible for the inspect'on of all armament stores, 
which included guns, carriages, r'fles, mortars, machine 
guns, pstols, bayonets, ammunition and explosives, 
anti-gas apparatus, fire-control instruments, flame- 
throwers, and chemical warfare equipment. Director 
of F ghting Vehicles Inspection: responsible for the 
inspection of tanks and armoured cars. Chief Inspector, 
Electrical and Mechanical Equipment: responsible for 
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the inspection of all engineer, telecommun’cation 
radar stores and equipment, and also mechanica] trans. 
port veh’'cles, trailers and bicycles for all Services, 
Chief Chemica! Inspector: responsible for the inspec. 
tion of all chemicals, plastics, oils, rubber, p: ntg 
varnishes, preservatives, packing materials, and explo. 
sives in bulk, chemical-warfare materials, and general 
chemical service to all inspectorates. Chief Inspector 
of Stores: responsible for the inspection of genera] 
stores. Chief ctor of Clothing: responsible» for 
the inspection of Army clothing and boots. 

I will confine my remarks to the C.I.E.M.E., whose 
title, prior to September 28, 1942, was Chief Inspector, 
Engineer and Signal Stores. The name was changed 
when the inspection of mechanical transport veh cles 
and tra‘lers for all Services was transferred from the 
Chef Inspector, Mechanisation. The title of the 
Inspectorate was itself a misnomer, as a great volume 
of the work inspected was not electrical nor mechan cal, 

The Inspectorate was organ‘sed into Headquarters, 
which prov'ded common services, such as drawing 
office, metallurgy and chemical] laborator‘es, gauges 
(‘ssue and repair), workshops ; and included the Equ'p. 
ment Branch, dealing with contract demands, prepara- 
tion, pr’nting and issue of specifications, draw ngs and 
parts | sts, and three Divisions, each under a Deputy 
Chief Inspector (Engneer, Telecommunicat’ons and 
Vehicles). These Div'sions were subdivided into groups, 
each under an Inspector, Class I, and further subdiv ded 
into a number of Sect‘ons each under a Deputy Inspec. 
tor, with a number of Ass‘stant Inspectors and subor. 
d nate staff. In addition, there were twelve D strict 
Officers with Assistant Inspectors and staff drafted 
from the var‘ous div's’‘ons to deal with the various 
classes of stores. The maximum strength of the 
department was 5,339, including clerical staff. 

Inspectorate, in addition to inspect on of new 
equipment, was responsible for the “ sentencing ” of 
all equ'pments returned to Central Ordnance Depots 
at home, and for inspection after repair. Staffs were 
ma'nta'ned at the Central Ordnance Depots for this 
work and for the exam‘nation of equipments from the 
United States and Canada, and to ass st the R.A.0.C. 
in identification, etc., of stores. The Equipment 
Branch was respons ble for complet’ng techn‘cal details 
on contract demands, the preparat’on, in conjunct on 
with the appropr ate div's'on, of the major.ty of the 
specifications, pr ntng and issue of draw.ngs, issue of 
mod ficat‘ons, allocaton of catalogue numbers to 
equipment and parts to enable the R.A.O.C. to handle, 
preparat‘on of parts | sts (many of which were llus- 
trated and wh'ch enabled the troops in the field to 
ident fy and demand correct spares by name and 
catalogue number), and in conjunction with the 
R.E.M.E., spares lists. 

Ow'ng to the great advance made in eng neering 
developments, ph as higher speeds, use of high-tensile 
steels and other alloys, plast cs, welding, h gh voltage 
and frequencies, and electronics, inspection had con- 
tinuously to develop new ore and plant to cover 
adequately the inspecton. A fully equpped metal- 
lurg cal laboratory, complete with X-ray and chemical 
departments, became essential. In service, equipments 
had to meet and operate in condit’ons wh'ch are not 
met in civil practice. Essential qualities were robust- 
ness, ease of transport, operation in ran, mud and 
sand, and capab lity of pee in temperatures 
vary ng from arctic cold to trop:cal heat with humidity 
of 95 to 100 per cent. 

In dealing with the inspection of a range of stores 
which, in the Engineering Division, covered practically 
every type of civil, mechanical and electrical store or 
equipment in telecommunications, electronic devices 
and electronic gun fuses, and in vehicles for all Services, 
the type and methods of inspection employed had 
to be varied to suit the store. Generally, the article 
was inspected at stages of manufacture and finally 
at works on completion. The principle adopted 
was to do the minimum inspection necessary to 
ensure serviceab lity, and to make the maximum use 
of firms’ inspection staffs. During the whole war there 
was a great shortage of gauge and tool-room capacity. 
Out pol cy was to use firm’s product on and/or :nspec- 
tion gauges and fixtures to the greatest extent poss: ble 
and to restrict the provision of special inspect on gauges 
to complete assemblies and composite parts, where 
general interchangeability was required. 

The Baley br.dge in its various forms made an 
outstanding contribut’on to mil tary operations. The 
inspection problem was a formidable one, and involved 
the control of the quality of mass-produced br dg ng 
to an accuracy which had never been attempted in 
ordinary bridge or structural-steel work. The proto- 
type trials were completed in the autumn of 1941, and 
contracts were placed immediately. Product’on started 
almost at once and gradually rose to a peak in the 
middle of 1943, when approximately 6,000 panels per 
week were produced, with the correspond ng number 
of other components. Some firms produced 54) panels 
a week besides components. The class of work was 
foreign to many makers, and the accuracy required 
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was far higher than had ever been attempted at 
structural steel firms. The panel, which is approxi- 
mately 10 ft. long and 5 ft. high, and weighs 570 Ib., 
is constructed of standard 4 in. by 2 in. channels and 
Zin. by 14 in. joists, with heavy lugs made from rolled 
slab to form the male and female lugs. The factors 
of safety used in military bridging made it imperative 
thet such points as accuracy of the intersections of 
the neutral axes of the various members should be 
to aclose tolerance, and that the distances apart of the 
four main panel pnholes should be held + in. on 
the 10 ft. horizontal dimension and +0-025 in. on the 
4 ft. 9 in. vertical. The tolerance on the — was 
+0:005 in. Trammel-t uges were used, having 
one pin sliding in a fixed bush. and the other in a bush 
cart.ed by a sliding tolerance box. The pins were 
turned to a long taper. Altogether, 51 firms produced 
panels and, with a few exceptions, every panel was 
gauged. The exceptions were those firms wher 
large quantities were produced and the drilling was 
done on sets of pillar drills set up for the -— 
forming, as it were, part of the tee jig. these 
cases, Only a percentage of the panels was gauged 
after successful production had been attained, and it 
was generally found that it was sufficient to check the 
first and last panel on every shift. 

The maintenance of the tolerance dimensions was not 
the Sa however. The high-tensile steel 
was required to have a yield point of not less than 
23 tons per square inch, but, in order that the steel 
might be weldable under ordinary mass-production 
conditions, it was necessary to hold the carbon and 
manganese contents and that of the total other alloying 
elements, if used, within close limits, and this gave 
the steelmakers considerable trouble. It was inevitable 
that certain casts of steel, which were slightly above 
the limits for weldability or approaching those limits, 
should reach the manufacturer of the components, 
and very great attention had to be paid by the 
inspectorate to the welding which was done on this 
material. The welding of the male lugs to the panel 
was, from the start, considered a most important 
—" and a very rigd procedure was observed 
whereby test welds were made periodically by each 
operator and were sectioned and examined microscopi- 
cally. 

Owing to the low factors of safety employed on mili- 
tary br.dg ng, major items of equipment were subjected 
to proof load before acceptance. In previous des'‘gns, 
the appl cation of a proof load had given little trouble, 
but it was not so easy to design a method of loading 
which would stress the Bailey bridge panel in such a 
way that the test would represent overload on the con- 
ditions which might obtain wherever the pancl was 
situated in a bridge girder. The obvious way was to 
test the panels as part of a girder, moving them along 
one by one from the position of maximum shear to the 
position of maximum bending moment, and so to the 
other end of the girder. The value of the load which 
had to be appl ed under such conditions was approxi- 
mately 50 tons, and this in itself presented a formidable 
problem. A test rig was des’ whereby a girder was 
supported at both ends and the load applied to the 
second panel thereof through a special framework 
from a Bailey bridge pivoted at the other end and 
carrying, in the early days, a flat railway wagon loaded 
with pg iron and running on rails. In this way it was 
possible to vary the load, but when certain experimental 
figures were obtained, the moving load was replaced by 
a fixed one of pigiron. Ultimately, two such test rigs 
were in operation ; but even they could not cope with 
the total output of panels and though, for a period it 
was necessary to be content with the testing of only a 
percentage of the panels produced, this was never 
cons'dered to be satisfactory and, in 1943, a suitable 
smal] test rig was designed which was installed by eleven 
major panel manufacturers. As a result, we were able 
to test a total of 494,925 panels out of 696,544 produced. 
Although a number of pauels failed in test, no failures 
occurred in service. Panels that failed on test were 
sent back to manufacturers and put on show; the 
psychological effect was excellent. 

Bridging demonstrations were arranged, and firms’ 
representatives attended and erected portions them- 
selves. These shows were most valuable. It was not 
thought necessary to proof-load any other components, 
but great attention had to be paid to the welding of a 
large number of them, for the same high-tensile steel 
was used in many cases. The most important thing 
among these was the ramps, where there are some 
awkward welds connecting mild-steel webs with high- 
tensile longitudinal members. Early tests showed 
that there was an ample factor of safety on the panel 
pins; in consequence, no load tests were made, but 
every pin was passed through a crack detector. The 
panel pins are made of alloy steel having a yield point 
of not less than 50 tons per square inch. The total 
amount of steel used in the Bailey bridge programme 
was about 400,000 tons, of which about 50 per cent. 
was high-tensile structural steel. 

(To be continued.) 





NOTES FROM SOUTH AMERICA. 


Post-wak import market conditions in South 
America show many striking changes, and the benefits 
of closer personal contacts with buyers in that area are 
illustrated by the success of the British shipbuilding 
and other trade Missions which have visited Latin 
America. The Shipbuilding Conference have followed 
this up by a further step. which might be copied with 
advantage by other British industries, appointing Mr. 
Thomas W. Pears as their representative on the South 
American continent, with headquarters in Buenos 
Aires. Mr. Pears will act as liaison officer in South 
America for the British ea industry as a 
whole, his functions being to keep the South American 
market fully informed of progress in the industry, and 
to advise British shipbuilders of the technical and 
operational requirements of the shipping services of 
the Latin-American countries. 

Although there is a traditional preference for British 
goods and trading methods in Latin America, there is 
at present such an urgent need of transport, engineering 
and other capital goods that, perforce, some orders are 
being placed in countries which compete with Britain ; 
for example, a contract was signed in Buenos Aires on 
December 6 between the Argentine State Merchant 
Fleet and the Ansaldo Shipbuilding Company, of 
Genoa, for the construction of three ships of 16,200 tons 
each, at a total cost of 33,301,000 pesos (about 
2,000,0001. sterling). Also, an order has been placed 
with the Trieste shipbuilding concern, Cantieri Riuniti 
dell’ Adriatico, for two refrigerated motor-vessels of 
2,500 tons each, for the same fleet, at a cost of some 
9,000,000 pesos. In pursuance of the National Five- 
Year Plan in Argentina, a recent decree authorised the 
preparation of specifications for tenders, from Argentine 
or foreign firms, for an aircraft carrier, a cruiser, four 
destroyers, three submarines, a repair ship and ten 
patrol launches for the Argentine Navy. Reports in 
the Argentine Press announce that various Argentine 
buying missions at present in the United States, includ- 
ing one representing the Argentine State Railways, 
have been unable to obtain the material they need, 
because American heavy industry is giving preference 
to home needs. It is understood, however, that the 
Argentine Merchant Air Fleet has purchased, for 
delivery in about one year, six Douglas DC-6 aircraft, 
costing 3,840,000 U.S. dols., for a pro service 
between Buenos Aires and the United States. With 
regard to British motor cars, these have an excellent 
chance of selling in Argentina during the next year or 
so while the scarcity continues. 

Under the Five-Year Plan, Argentina proposes to 
increase substantially the output of the loca] textile 
industry, and there is a wide-open market for British 
textile machinery. There is also an acute shortage of 
drilling equipment end spare parts for the oil industry, 
so that the production of petroleum in Argentina is 
declining. The Argentine State Oilfields have pur- 
chased in the United States a Cummins Diesel petroleum 
perforator of 1,680 h.p., costing approximately 150,0001., 
which is claimed to be the most modern machine of 
its kind in South America, and capable of drilling 
to a depth of more than 10,000 ft. A scheme to build 
on the River Uruguay the largest dam in Latin 
America, at an estimated cost of 1,000 million Argentine 

(say 60,000,0001.), was recently revealed when 
ruguayan and Argentinian Government representa- 
tives signed an agreement for the joint exploitation of 
the Salto Grande Rapids. The River Uruguay forms 
the frontier between Argentina on the one side, and 
Uruguay and Brazil on the other. A mixed Technical 
Commission has been formed to draw up plans for the 
construction of the dam, which, it isestimated, will pro- 
vide 2,500 million kWh of electricity a year. The dam will 
also open the river to navigation above the rapids and 
provide water for irrigation. 

There are increasing indications that the Argentine 
Government are obtaining a monopoly in all national 
economic activities—including the export and import 
trade—through the medium of the State Selling Agency 
called the Instituto Argentino de Promocivn del Inter- 
cambio (Argentine Institute for the Promotion of 
Foreign Trade), known shortly as the I.A.P.I. In these 
days of great demand for all products at high prices, 
the Government’s profits are oon to be enormous, 
and official announcements have made it clear that 
these funds are to be used to finance the Five-Year 
Plan, previously mentioned, the total expenditure on 
which is calculated at about 400,000,000/. The 
system of prior import permits, recently introduced 
into Argentina, specified that certain kinds of goods 
will be subject to quotas granted exclusively to the 
1.A.P.I., while other articles will require special study 
of each case on its merits before a permit is granted. 
The I.A.P.I. will import either directly or through 
the registered importers, and, in the latter case, 
importers who are granted a participation in the quota 
must obtain a prior permit from the Central Bank of 
Argentina. Included in the list of quotas established 
for the first half of 1947 are 500 tons of insulated cables 


and 100 tons of copper wire or cables. Articles not 
subject to quotas, but which require prior permite, 
include various kinds of machinery oe spare parts, 
electric motors and generators in general, winches, 
air pumps, and compressors. When applying for 
permits for new or second-hand machinery, importers 
are required to give full specifications and to state their 
reasons for buying abroad. In an explanatory note, 
introducing the new measures, the Central Bank stated 
that Argentina’s accumulated balances of foreign ex- 
change should be used preferentially to replace worn-out 
machinery, etc., with a view to increasing national 

roduction ; not to import equipment which could 

produced satisfactorily in the Republic. 

Argentina’s present flush of prosperity, coupled with 
large favourable balances on international account, 
are leading to an attempt to obtain economic hegemony 
in South America, and the acquisition of an important 
creditor status by reason of loans made to other 
countries. A large credit was granted recently to Spain, 
which will take Argentine farming products in exchange 
for Spanish iron and steel goods, etc. Now, Argentina 
is granting Chile credits, totalling 42,000,000/. sterling, 
for mutual development purposes. Argen‘ina is 
investing this money through the I.A.PI., and 
18,000,0001. of it will be used to develop Chilean 
products for export to Argentina—especially copper, 
iron and steel, coal, and electric power. A further 
18,000,0001. will finance a plan of pubtic works in Chile, 
which will purchase from the LAP. all the necessary 
machinery and materials which cannot be produced 
there, but may buy elsewhere if necessary. Comple- 
mentary public works will be undertaken in Argentina, 
and the whole scheme will be run by a “ mixed” 
company representing the two Governments. Some 
of the projected public works to be financed in this 
way are international roads and rvilwavs, including 
tunnels in the Andes, and a freezing plant at Valparaiso 
for storing Argentine products awaiting shipment to 
markets in the Pacific. Apart from the immediate 
objects of fostering trade with Chile, the ultimate aim 
of the Government of Argentina may be to expand 
Argentina’s commerce with the Far East through 
Valparaiso, which eventually is to be made more 
accessible to Argentina by direct road and rail communi- 
cations. Meanwhile, Chile is proceeding with the 
installation of the National Steel Plant at Concepcién, 
and, among other public works, a recent decree autho- 
rised construction of the new port works at Coquimbo 
which will enable vessels to berth at properly-equipped 
wharves. 

Due to shortage of foreign exchange—especially 
dollars—Chile’s future imports may be restricted to 
articles considered essential to the nation’s planned 
economy, which presumably would include machinery 
and other engineering items. There is a similar shért- 
age of dollars in Peru, which may restrict imports of 
American goods, but there is a large favourable balance 
of sterling which Peru would be glad to expend on 
British manufactures, particularly heavy equipment. 
The recent completion of the new port of Chimbote 
is an important step in the extensive programme 
which has been undertaken by the Corporacién Peruano 
del Santa in the Santa River basin, where coal, steel, 
hydro-electric and other works are being developed. 

The purpose of Brazil’s national steel plant at Volta 
Redonda is to make that country eventually self- 
sufficient in supplies of iron and steel, which have always 
figured very prominently on the import list. Latest 
reports indicate that 80 per cent. of the producing 
plant is completed and that 60 per cent. of the manu- 
facturing facilities are in operation. Transport difficul- 
ties throughout Brazil are increasing, and the comple- 
tion of orders placed with Great Britain and the United 
States for railway rolling stock is anxiously awaited. 
Local dealers in motor cars state’ that many more 
British cars could be sold if they were available. A 
contract has been signed between the Rio de Janeiro 
municipal authorities and a local firm, Sociedade Indus- 
trial Tetracap, for duplicating the water pipeline from 
Ribeiréo Lages. The cost of the undertaking, which 
should be completed within 17 months, is estimated at 
the equivalent of 2,300,000/. The present public works 
programme of the municipality includes three new road 
tunnels. The decline shown during recent vears in the 
volume of Brazil’s agricultural production has led the 
Government to study ways and means of encouraging 
farmers to produce increased crops. At a meeting of 
various Government Agricultural Departments, held 
in November, the New Minister of Agriculture appealed 
to State and municipal authorities to co-operate 
with the Federal Union in arresting thi decline, 
which is in striking contrast with the expansion 
of Brazil's industrial output. The conclusions reached 
were that Brazilian farming must be mechanised ; that 
the Government should organise local manufacture of 
20- to 30-h.p. tractors and accessories, agricultural 
machines drawn by animals, and farm implements and 
tools; and that imports of agricultural machinery 
should be financed from a general fund instead of by 





the present method of opening special credits. 
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LABOUR NOTES. 
REPRESENTATIVES of the Trade Union Congress 
General Council and gepresentatives of the British 
Employers’ Confederation approved, at a meeting in 
London last week, a revised draft of a statement pre- 
pared by the Government dealing with ‘“ economic 
considerations affecting relations between employers 
and workers.” It is assumed in some quarters that this 
is a first move towards the adoption of a national wages 
policy. Until recently, the trade unions were opposed 
to the idea of a national wages policy. 


At a meeting in London on Wednesday last week, 
representatives of the Engineering and Allied Em- 
ployers’ National Federation and representatives of the 
Association of Engineering and Shipbuilding Draughts- 
men, the Clerical and Administrative Workers’ Union, 
and the Association of Scientific Workers agreed to 
recommend to their members the introduction, at an 
early date, of a five-day work week. 


After talks with the General Council of the Trades 
Union Congress, the executive of the National Union 
of Mineworkers agreed, at a meeting in London on 
Wednesday last week, to the employment of Poles in 
the coal mines of this country on three conditions : 
(1) That the local branch of the union accepts them ; 
(2) that the Poles become members of the National 
Union of Mineworkers; (3) in the event of men 
becoming redundant, the Poles should be the first to go. 
It is understood that only 170 Poles are immediately 
available and suitable for mine work. Asked why the 
Mineworkers Union had changed their attitude on the 
question, Mr. Lawther, the President, replied that it 
was realised that British labour was fighting shy of 
the mines. 


Discussing the Government’s offer to assist in the 
re-equipment and rehabilitation of the cotton industry 
in the latest quarterly report of the executive council 
of the Cardroom Workers Amalgamation, Mr. Alfred 
Roberts, the general secretary, says: “‘ In our con- 
sideration of the future, we are apt to think in terms 
of past experience. It is high time we ourselves 
realised and appreciated the new concept of industrial 
relationships. It matters little how it has come about ; 
what is extremely important is that our voice can 
determine policy for good or ill. Power such as we 
now hold must carry with it responsibility ; all our 
decisions henceforth must look beyond the immediate 
advantage to ourselves; they must be taken with a 
full knowledge of their effect on the future of the 
industry as a whole and on the national well-being ; 
we have nothing to. lose and everything to gain by 
so doing.” 


“Tt is equally important,” Mr. Roberts continues, 
“that the employers should realise the existence of 
new conditions, and that it is no longer necessary for 
us to go cap-in-hand. Our experiences in the nego- 
tiations on the Evershed recommendations show very 
clearly that while those of their representatives who are 
charged with the duty of negotiating a new code of 
wages and conditions may accept the new status in 
theory, they are reluctant to apply it in practice. We 
have indicated our profound dissatisfaction in no 
uncertain manner, and have made certain proposals 
to which—at the time of writing—we still await a 
reply. The nature of the reply will determine our 
future course of action.” 


The Ministry of Labour and National Service states 
that on December 9, there were 362,976 persons 
unemployed—a decrease of 3,555 compared with the 
total at November 11. The only category in which 
an increase was registered was that of men, where 
the total was 261,729, compared with 260,296. Included 
in the total of 362,976 unemployed persons were 45,019 
married women, some of whom were probably retiring 
from industrial employment, and 27,186 ex-Service 
personnel who had had no employment since leaving 
the forces. 


In the London and South-Eastern region the number 
of unemployed persons was 38, decrease of 
1,613 ; in the Eastern region, it was 11,009—an increase 
of 1,575; in the Southern region it was 7,971—an 
increase of 38; in the South-Western region it was 
11,053—an increase of 607; in the Midland region, it 
was 12,773—a decrease of 714; in the North Midland 
region, it was 10,753—an increase of 1,581; in the 
East and West Ridings region it was 20,509—a decrease 
of 634; in the North-Western region it was 65,024— 
a decrease of 3,038; in the Northern region it was 
48,779—a decrease of 1,110; in Scotland it was 78,762 
—an increase of 891; and in Wales it was 53,166—a 
decrease of 863. 








The Joint Industrial Council for the industry has 
decided to recommend that tramway, omnibus, and 
trolleybus workers, employed by municipally-owned 
undertakings, should have a shorter work week and 
increased payment for Sunday duty. The work week 
is to be reduced from 48 hours to 44 hours, and pay- 
ment for work on Sundays is to be increased from 
time and a quarter to time and a half. Other items in 
the workers’ claim are to be discussed by the Joint 
Council early next month; they include overtime, 
night-work rates, and holidays with pay. There is 
also a claim concerning spread-over duties involving 
split attendances ; for these extra pay is asked. 


Employees in the vehicle-building industry are to 
ballot on an offer made by their employers through the 
Joint Wages Board, in reply to a union demand for a 
shorter work week. If the offer is accepted, the work 
week will be reduced from 47 hours to 44 hours, and 
craftsmen will receive an increase in their war bonus 
to compensate for the reduction of the working week. 
The war bonus increase will be paid to both piece- 
workers and time-workers. The employers have 
declined to concede an extra week’s holiday with pay 
and a guaranteed week. 


According to the Monthly Review of the International 
Labour Office at Montreal, the provisions of the 
Saskatchewan Trade Unions Act, 1944, have been 
amended in several respects. If, for example, a union 
member is discharged by an employer and his union 
alleges that he was dismissed for union activity, the 
employer is now presumed to have discriminated 
against him with a view to discouraging his membership 
or activity in a labour ——— unless the contrary 
is proved. Previously, the burden of proof had rested 
on the employee. 


Under the Act as amended, every collective agree- 
ment must remain in force for one year from its effective 
date and thereafter from year to year. Not less than 
30 days nor more than 60 days before the expiry date, 
either party may give written notice to the other to 
terminate or revise, the agreement. Previously, one 
month’s notice had been required. Any trade union 
claiming to represent a majority of the workers in an 
appropriate unit may, not less than 30 nor more than 
60 days before the expiry date of the agreement, apply 
to the Labour Relations Board for an Order determining 
it to be the trade union representing a majority of 
employees in the unit to which the agreement applies. 
If the Board makes such an Order, the employer must 
bargain with the union, and the former agreement is to 
be of no effect in so far as it applies to the unit of 
employees concerned. 


A “maintenance of membership” provision must 
be included, under the amended Act, in any collective 
agreement, if requested by a union representing a 
majority of employees in any appropriate unit, and is 
to be effective whether or not any agreement is, for the 
time being, in force. Thus every person employed in 
a job to which a collective agreement applies who is, or 
becomes, a member of a union, must maintain his 
membership in the union as a condition of employment, 
and every new employee must, within 30 days after 
starting employment, apply for, and maintain, member- 
ship in the union. 


The negotiations with the object of ending the strike 
of London road haulage and other transport workers 
made some progress during the later days of last week. 
The newly-formed National Joint Council for the 
Road Haulage Industry took the place of the Road 
Haulage Central Wages Board, and, on the basis of 
proposals framed by it, recommended a resumption of 
work: by the strikers on Saturday. Mr. Deakin, the 
general secretary of the Transport and General Workers 
Union, told a delegate conference, attended by repre- 
sentatives of the executives of the Transport and 
General Workers’ Union and representatives of the 
London Central Strike Committee—which, with only 
three dissentients, approved the compromise—that “a 
firm indication had been given by the employers that 
their members will re-instate all employees . 


The constitution of the new Joint Council was ap- 
proved at a meeting of the Council on Friday. It is com- 
posed of ten representatives of the employers and ten 
representatives of the five trade unions involved. At 
a meeting on Sunday, it “‘ failed to agree ” on the claims 
of the unions, and the failure was reported to the 
Minister of Labour and National Service, who intimated 
that a Committee of Inquiry would be appointed to go 
into the matter. Lord Terrington (chairman), Mr. 
J. E. Greenwood, a director of Boots Cash Chemists, 
Limited, and Mr. James Young, general secretary of 
the Association of Engineering and Shipbuilding 
Draughtsmen, would form the Committee. 
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BRIGHT-ANNEALING PLANT FOR 
STEEL STRIP.* 


By B. Jones, D.So., and I. Jenxmys, M.Sc. 


A yew electric annealing plant was installed at the 
works of the Whitehead Iron and Steel Company, 
Limited, Newport, Mon., in 1944, by the General 
Electric Company, Limited, for the bright-annea\ing 
of cold-rolled mild-steel strip in coils. The plant was 
designed for an output of 1,000 tons a week, ani it 
incorporates many new features based on experience 
with a similar and older installation having an output 
of Fagen arp 500 tons a week. Both plants consist 
of the vertical cylindrical or batch-type furnaces, and 
the new installation alone represents the largest of its 
kind in this country. It may be of interest to refer 
to the developments in the production of hot- and cold- 
rolled strip at the Newport works of the Company, 
leading up to the necessity for the provision of a large 
annealing plant for heat-treatment. 

A continuous narrow-strip mill (No. 2 mill) was 
installed at Newport, Mon., in 1922. This mill was 
supplied by the Morgan Construction Company, of 
Worcester, Massachusetts, U.S.A., and was one of the 
first of its type to be erected in this country. The 
design was influenced by the experience gained on the 
original semi-continuous mill put down by the Company 
at Tredegar, Monmouthshire, in 1907, and by the con- 
tinuous hoop and skelp mills developed by the Morgan 
Construction Company in the United States, the main 
features of which were incorporated, with certain 
modifications, in the design of the plant. The rolled 
strip leaves the finishing stand at a speed of approxi- 
mately 1,500 ft. per minute and is reeled into coils, 
A further bar and strip semi-continuous merchant-mill 
(No. 3 mill) was installed in 1931, and includes the 
rolling of round bars of up to 2 in. in diameter, and of 
strip up to a width of 8 in. 

A cold-rolling plant was installed in 1924 as an 
auxiliary to the No. 2 continuous hot-strip mi!l. The 
Robertson mills consisted of four lines, each containing 
four stands in tandem, for the production of cold-rolled 
coiled strip up to a width of 4 in. The cold-rolling plant 
was provided with separate bays for the processes of 
pickling, slitting, and annealing. The original anneal- 
ing plant was comparatively crude, consisting of a 
six-cell annealing furnace heated by producer gas and 
dealing with coils of up to 24 in. in diameter, which were 
contained in pots with luted covers. Later, a similar 
furnace, treating coils up to 36 in. in diameter, was 
installed, together with a box annealing furnace for the 
heat-treatment of straight lengths. The temperatures 
were indicated by recording pyrometers. Attempts 
were made to reduce oxidation of the charge to a 
minimum by packing cast-iron borings around the coils 
of strip but, in view of the labour involved and the 
unpleasant working conditions, the bright-annealing 
was later carried out by introducing coal gas during the 
annealing period. In these early days it was a difficult 
matter to retain a bright surface on the strip, and the 
process was far from satisfactory owing to sooting and 
blueing of the charge. 

The advantages of electric furnaces for the annealing 
of cold-rolled coils were realised at an early date and, 
in 1934, six Vertical cylindrical furnaces were installed 
by the General Electric Company, Limited, to serve 
the No. 2 cold-rolling mills, three of these furnaces 
having effective loading diameters of 36 in., two of 28 in., 
and one of 20 in., together with recuperators and cooling 
pits. Details of the furnaces and the separate anneal- 
ing containers are given later in the paper. In these 
early days the use of a controlled atmosphere for bright 
annealing was considered to be unnecessary. Many 
experiments were carried out to reduce the oxidation 
of the steel charge to a minimum. For some time, the 
evaporation of the oil from the steel strip was used to 
generate within the a an atmosphere that would main- 
tain the bright surface finish as far as possible. For 
this purpose, a gas vent was provided at the top of the 
pot, the vent being fitted externally with a non-return 
valve which allowed the discharge of the oil vapours 
produced by evaporation, and the escape of air by 
thermal expansion during slow heating. The oxidation 
by the air present in the container was not excessive, 
owing to the relatively small amount of free space com- 
pared with the surface area of the steel charge, and any 
oxidation that did take place was cleaned up by the 
teducing gases in the oil vapours. During the cooling 
period, the non-return valve was screwed down, thus 
giving a gastight pot, in which the charge was cooled 
under a partial! vacuum created by the contraction in 
volume of the atmosphere. The results obtained were 
very promising, but not totally satisfactory. 

In 1937, the cold-rolling, pickling, and annealing 
plants were increased. A four-high Lamberton United 
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Fig. 1. 


reversing mill, the first in this country, was installed in 
No. 4 bay for the cold-reduction of coiled strip up to 
14in. wide. Soluble oil was used as a lubricant in this 
mill. At the same time, a further four electric furnaces, 
two with effective loading diameters of 44 in., and two 
with corresponding diameters of 36 in., were installed 
in No. 4 bay. The annealing containers were modified 
to permit the circulation of a controlled atmosphere of 
partially burnt town’s gas, produced in a separate unit 
delivering 300 cub. ft. of gas per hour. This output 
was found to be sufficient to supply the gas for the four 
furnaces, the pre-purging of the loaded containers before 
charging into the furnaces, and the cooling 

One of the advantages in the use of the controlled 
atmosphere was in driving out the oil vapours as rapidly 
as possible from the annealing pot. In the absence of 
a gaseous atmosphere, the vapours driven off from the 
interior of the coil dissociated on the hotter outside 
surfaces from which the oil had already evaporated. 


During the cooling period, the non-return valve was | stagge’ 


still used to seal the pots, which remained connected to 
the supply of annealing gas, and were thus cooled under 
& pressure, and not in a flow. of gas. The bright- 
annealing thus obtained was found to be markedly 
superior to that obtained with the former methods. 

Additions to the No. 4 bay cold-rolling plant were 

made in 1939 by the installation of a four-stand Davy 
United tandem mill for rolling strip up to a width of 
14 in., in coils, and two single-stand mills of the same 
size for temper rolling. The tandem mill is adapted 
for use as a three-stand when required, by the inclusion 
of an additional reel after the third stand. At the same 
time, the six electric furnaces from No. 2 bay, and the 
four from No. 4, were transferred to No. 5 bay. In 
1940, the annealing plant was completed, and now 
includes 13 furnaces, giving a normal output of up to 
550 tons per week, although, during the last war, the 
output exceeded 600 tons per week on occasions. The 
furnaces are of various sizes for heating annealing pots 
with effective loading diameters of 44 in. (four), 36 in. 
(five), 28 in. (two), 24 in. (one), and 20 in. (one). Three 
gas burners, each delivering 500 cub. ft. of burnt town’s 
gas per hour, have replaced the original smaller units, 
two burners being sufficient to supply the needs of the 
plant, with one burner in reserve. 

Pickling of the hot-rolled coils is carried out in Taylor 
lants after a loose re-coiling to open out the coils. A 
eature of the process is that it has been worked, since 

1939, in conjunction with a Kestner acid-recovery 
plant. During the period 1944-45, a further extension 
of the cold-rolling plant was made in No. 6 bay by the 
addition of a Davy United three-stand tandem mill, 
rolling strip of up to 14 in. in width at a speed of 
1,200 ft. per minute, and a Davy United reversing mill 
for the cold-reduction of strip oF up to 21 in. in width. 
The modern mills are designed for the production of 
cold-rolled strip in coils by continuous high-speed 





rolling, and are equipped with the latest devices for the 
control of the strip gauge by means of flying micro- 
meters, and for the automatic regulation of tension in 
the strip by Metadyne control, etc. Various temper 
mills for the rolling of the annealed coils have been 
incorporated, together with slitting machines, equip- 
ment for cutting the coiled strip into lengths, and roller 
levelling machines. 

In the general layout of the new annealing plant,the 
primary considerations have been maximum compact- 
ness and flexibility, with ready accessibility to all the 
key points of the installation. A photograph of the 
plant, which was designed on the experience gained 
in the No. 5 bay annealing plant, is reproduced in 
Fig. 1, on this page. The floor space occupied by the 
plant is approximately 7,900 sq. ft. The installation 
is situated on a site adjacent to the electrical substation 
and near the cold-rolling mills in No. 6 bay. 

Sixteen annealing furnaces are arranged in two 
red rows on concrete plinths, set just below floor 
level. Six furnaces are each rated at 120 kW, and take 

ing containers having internal dimensions of 
36 in. diameter by 74 in. deep. The remaining ten 
furnaces are of size, each rated at 130 kW, and 
take containers of 44 in. internal diameter by 74 in. 
deep. A raised platform of steel checker-plate is 
built around the furnaces, providing ready access to 
any part of the installation, and this platform is 
extended to include the recuperation and cooling pits. 
Each furnace is provided with two recuperation pits 
and six cooling pits, holding eight annealing pots, the 
total number of pits thus holding 128 pots. This 
atrangement ensures a continuous annealing cycle. 

The plant is served by a 10-ton overhead crane for 
the loading and unloading of the pots. An electro- 
magnet is used for the transport of the coils of strip to a 
site adjacent to the plant for loading on to the base- 
plate, and for discharging the coils after annealing. 
There are three gas burners for the production of the 
controlled atmosphere, each having an output of 1,000 
cub. ft. of burnt gas per hour. The burners are located 
in a gas room in an alcove on the platform at the end 
of the line of furnaces, and are referred to later. 
The annealing gas is connected to a “Mono” CO, 
recorder, which gives a well-defined and continuous 
indication of the CO, content of the gas from the 
common gas main, this being a sufficient guide to gas 
composition. The recorder is situated near the gas 
burners, and is connected to four pipe-lines of small 
diameter, one to each burner for individual tests on the 

as when required, and one to a common gas main 

m the burners in operation. The temperature- 
control cabinets and all the electrical swi r are 
ee at the rear of the furnace platform, as shown 
in Fig. 1. 

The plant is equally divided into two groups of 
furnaces, each group being supplied by a 6-kV feeder 








GENERAL VIEW OF PLANT, SHOWING CooLING Pits IN FOREGROUND. 


from the adjacent substation. Each group is supplied 
by three 400-kVA transformers, arranged in parallel, 
through oil-immersed isolators to the 6-kV feeders and 
connected on the low-voltage side, through air-break 
isolators and oil-immersed circuit breakers, to a common 
*bus-bar, from which the furnaces receive the supply at 
400 volts, three-phase, 50 cycles. The high-voltage cir- 
cuit breakers, of 250 MVA rupturing capacity, are fitted 
with inverse time-limit, over-current, and instantaneous 
earth-fault protection relays. The low-voltage isola- 
tors and circuit breakers for each group are mounted 
centrally on an ironclad board, with the main control 
gear on either side. 

The first group consists of eight furnaces, Nos. I to 8, 
each taking coils of 44 in. diameter and rated at 130 kW, 
with a total maximum loading of 1,040 kW. The second 
group of furnaces, Nos. 9 to 16, includes two furnaces 
taking 44-in. coils and six furnaces taking 36-in. coils, 
the latter being rated at 120 kW each, giving a total 
maximum loading for the group of 980 kW. The 
root-mean-square value of the load is such that all the 
furnaces may be maintained in production in the event 
of a transformer failure. Each furnace has a separate 
cubicle containing a triple-pole isolator and link, 
backed by three fuses of high rupturing capacity. The 
cubicles also contain magnetically-operated contactors 
which control the furnace elements, various coil fuses, 
and terminal strips required for the installation. 

There are four Cambridge temperature-control panels 
for the sixteen furnaces, as shown im Figs. 1 and 3, 
on this page and page 94. Each panel contains tem- 
perature controllers for four furnaces, and two-point 
thread recorders on which the heating cycles of the 
steel charges in the four are continuously 
indicated. Each furnace is provided with three pilot 
lamps on the panel and, in order to gree a variable 
ambient temperature around the cold junction of the 
thermocouples, the lamps are accommodated, together 
with the control switches, in an adjacent cabinet. 

The heating elements are composed of heavy-gauge 
Nichrome wire, of -in. diameter, in coil form, placed 
circumferentially around the inside wall of the furnace 
in suitably grooved refractory material, as shown in 
Figs. 2 and 4, on page 94. The refractory lining of the 
furnace is surrounded by thermal insulation of adequate 
thickness. The elements are arranged in two circuits, 
with alternate coils in each circuit. One circuit, i.e., 
one-half of the elements, is to cut out at a 
temperature 10 deg. C. below the set furnace tempera- 
ture, thus reducing the power input—and consequently 
reducing the rate of heating—as the required tempera- 
ture is approached. The remaining circuit is switched 
off on attaining the maximum required temperature. 
As a result, temperature control is assured, and a 
uniform heat is obtained in a vertical plane within the 


charge. 
The tip of the controlling furnace pyrometer (Chromel- 
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Alumel) is exposed, as indicated by the arrow in Fig. 4. 
The position of the hot junction is important, and it 
must be placed in the source of maximum radiated heat. 
The couple passes through the furnace wall so that 
the tip is placed immediately above one of the elements 
in the centre of the furnace, at a position midway 
between the elements and the annealing pot. This 
arrangement ensures that the pyrometer is in the 
position of maximum temperature in the furnace, and 
prevents the overheating of the annealing container 
and the steel charge. Typical records of the furnace 
and charge temperatures are referred to later. Excess- 
temperature fuses of gold are located in each circuit 
of the furnace elements, thus safeguarding against 
overheating in the event of a failure in the temperature- 
controlling circuit. The fuses are connected in series 
with a specially-designed safety switch fitted to the 
top of the furnace. The safety switch ensures that 
the furnace current is switched off when the annealing 
pot is withdrawn from the furnace, the heating circuit 
switch being depressed by an attachment to the 
annealing pot. A cast-iron bracket carrying the 
safety switch is extended to accommodate a substantial 
earthing contact, which efficiently earths the charge 
and the furnace during the heating cycle. 

The main features of the annealing container and 
the furnace are shown diagrammatically in Fig. 2. The 
charge of steel for annealing, in the form of coils of 
strip, is assembled on a star-shaped base casting of 
heat-resisting cast iron a, suspended from the insulated 
pot-head c by means of three heat-resisting suspension 
bars 6, also shown in Fig. 5, opposite. The whole 
is lowered into a lightweight envelope of heat-resisting 
steel, forming the annealing container, and the pot-head 
is clamped on to a rubber ring g fitted to the top of the 
annealing pot. The rubber-ring seating, which ensures 
a gas-tight seal, is kept cool by a channel water-seal h 
around the top of the pot, through which water circu- 
lates. The cost of the cooling water is negligible, as it 
is re-circulated after cooling. Outlet and inlet pipes 
e and f for the controlled atmosphere pass through the 
insulated pot-head, the inlet pipe f being extended 
centrally through the stack of coils to the base-plate. 
The Chromel-Alumel pyrometer d for indicating the 
charge temperature is enclosed in a heat-resisting tube 
passing centrally through the pot-head to a position 
half-way down the stack of coils. All the fittings are 
welded to the inner covering of the pot-head to ensure 
gas tightness. An annealing pot is shown being 
lowered into a furnace in Fig. 6, opposite. 

The main feature of the annealing container is that 
the total weight of the charge is carried by the three 
suspension bars, thus permitting the use of an outer 
envelope of light construction, which arrangement pro- 
motes a more rapid transfer of heat from the furnace 
to the pot, and hence to the steel charge. The suspen- 
sion bars are 59} in. in length between the feet, and are 
23 in. wide by }. in. thick for the heaviest charge and, 
as these must support the weight at the annealing tem- 
perature, the selection of suitable heat-resisting 
material, possessing adequate tensile strength and a 
high creep resistance at the maximum temperature 
attained, is important. Experience obtained on the 
original electric annealing plant showed that the 
austenitic heat-resisting steel bars were subject to inter- 
crystalline cracking and creep, this being parti 
noticeable in wrought bars of welded construction. In 
some cases the bars extended gradually during service 
by as much as 3 in. on a bar 62 in. in length, extension 
being particularly severe at furnace temperatures above 
800 deg. C. Premature fracture of the suspension bars 
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would result in damage to the bottom of the pot by the 
collapse of the charge. Cast bars of nickel-chromium 
alloy (Cronite) have given exceptionally good service, 

ially for the heavier charge weights, owing to the 
high tensile strength and creep-resisting properties of 
the alloy at temperatures up to 900 deg. C. The bars 
are retained in sets for each annealing containerto avoid 
using any of irregular dimensions. 

The larger size of annealing container has an effective 
loading space of 44 in. diameter by 48 in. deep, and is 
designed to take a maximum charge weight of 4-5 tons. 
The equivalent charge weight for the smaller container 
is 3 tons for a loading space of 36 in. diameter by 48 in. 
deep. 

A considerable economy in annealing costs is effected 
by utilising the heat content of the pots discharged 
from the annealing furnace to preheat the freshly loaded 
containers before charging these into the furnace. 
Brick-lined recuperator pits, shown in Fig. 1, immedi- 
ately in front of the furnaces and situated between the 
latter and the cooling pits, are provided for this pur- 
pose. Each recuperator contains four annealing pots 
and is served by two furnaces, so that when working 
to capacity, the recuperator holds two pots cooling 
down and two cold ag being heated up before anneal- 
ing, the hot pots from the furnace being placed dia- 
gonally opposite each other. The efficiency of recupera- 
tion depends on the continuous operation of the furnaces 
associated with the recuperator. When working at 
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maximum production from the plant, the temperature 
attained at the centre of the pot before charging into 
the furnace is 225 deg. to 250 deg. C. The average tem- 
perature of the steel charge is higher than this, owing 
to the increasing temperature towards the pot envelope. 
but, assuming an average preheat temperature of 
250 deg. C., this represents a saving in power consump- 
tion of 35 to 40 units per ton of steel treated. Further- 
more, it has been found to be advantageous to preheat 
the charge from the standpoint of preserving a bright 
‘ace, apart from any saving of heat. 

The gaseous atmosphere used for bright-annealing is 
partially burnt town’s gas, derived, as stated above, 
from three burners, each having an output of 1,000 
cub. ft. of burnt gas per hour. Two burners are in use, 
one being maintained as a spare. Each unit is self- 
contained, compact, and of simple construction. The 
regulated amounts of town’s gas and air are supplied to 
the combustion chamber by a “ Selas ” automatic gas 
and air mixing apparatus. Ignition of the air/gas 
mixture on starting-up the plant is by means of a gas 
poker, and a heat-resisting sight-glass fitted behind the 
burner nozzle enables the combustion conditions inside 
the chamber to be seen. 

The partly burnt gas delivered to the annealing 
furnaces contains carbon dioxide, carbon monoxide, 
hydrogen, water vapour, a little methane, sulpharous 
gases, and nitrogen. For the bright-annealing of steel, 
it is necessary to balance the concentrations of carbon 
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LOWERING ANNEALING PoT INTO FURNACE. 
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dioxide and water vapour against those of carbon 
monoxide and hydrogen, respectively, in order to pre- 
vent oxidation of the iron at any stage during the 
annealing treatment. The hot products of combustion 
are cooled to approximately 20 deg. C. to remove the 
excess of water vapour, formed during the combustion 
process, by passing through a tubular surface-type 
cooler. The amount of water vapour above the 
saturation value for this temperature (2-3 per cent.) is 
condensed and automatically drained away. The 
cooled gas returns through a central pipe in the cooler, 
and passes through an orifice plate connected to a 
calibrated flow-gauge, which indicates the output of 
the unit in cubic feet of burnt gas per hour. The burnt 
gas passes into a common main, and thence to the 
furnace plant. 

During the cooling period the staining of the strip 
resulting from various surface reactions, such as oxi 
tion by water vapour, or sooting by the decomposition 
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of carbon monoxide, is prevented by cooling the 
annealing pots under pressure of gas. As the volumes 
of air and gas flowing through orifices or ports of given 
areas in the “‘ Selas ” mixer are dependent upon specific 
gravities, it is obvious that the best results are obtained 
when using town’s gas of a constant composition. 
Trouble has been experienced when using an emergency 
supply of a mixture of variable proportions of water gas 
and coke-oven gas, when it was difficult to retain the 
composition of the burnt gas within fixed limits. 
“Sticking” of the coils is practically unknown when 
annealing in a controlled gas atmosphere, whereas it 
was a periodic feature in the old method of annealing. 
The charge as a whole is uniformly bright-annealed, 
and the original cold-rolled surface is preserved. 
Rolling oils may influence the quality of the surface, 
in that these provide, by evaporation, concentrations 
of heavy hydrocarbon vapours which may dissociate 
and produce surface deposits on the steel, which is an 
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active catalyst for the pyrolysis of such vapours.* 


Mineral and rape oils do not present much difficulty, 
but heavy oils and complex soluble oils are prone to 
cause staining of thisnature. Good results are obtained 
on the steel strip rolled with a soluble mineral-oil 
lubricant. The excess of the oil is removed by pads 
bearing on the strip as it leaves the finishing stand, 
and the surface is afterwards coated with a film of 
special-grade mineral oil before coiling on the reel. 
There is a minimum amount of oil retained on the 
strip after re-coiling in the slitting machines before 
annealing. This method gives a better protection dur- 
ing the interval between rolling and annealing than 
does that obtained from the presence of soluble oil 
alone. The latter is apt to cause the formation of dry 
patches containing oxide corrosion products, which 
give rise to a pronounced sooting of the annealed 
material. This may be due to the fact that the local 
rusting of the steel, followed by reduction in the 
annealing gas, provides active spots of iron which 
catalyse the dissociation of the oil vapours. On the 
other hand, the oxidised oil has probably a higher 
boiling point than the original oil, so that the steel is 
at a higher temperature when the oil is evaporated, 
thereby promoting the breakdown of the hydrocarbons. 
Many attempts have been made to eliminate “ oil- 
staining ” in the coils, but it became obvious that the 
only solution was to drive out the oil vapours from 
the container as quickly as they were formed. The 
slowing down of the initial rate of heating, brought 
about by switching off the furnace, allows an effective 
removal of the oil vapours from the pot before the charge 
has attained a temperature sufficiently high to promote 
the rapid breakdown of the hydrocarbons. It is not 
necessary to clean the strip free of oil before anneal- 


The charge of steel strip in the form of coils is stacked 
on the base support by means of an electromagnet, and 
the whole is attached firmly to the head of the annealing 
pot by the three suspension bars. The loaded pot-head 
is transferred by an overhead crane to the pot located 
in one of the cooling pits and the head is clamped down 
on to the rubber-ring seal on the pot itself. In due 
course the pot is transferred to a recuperator pit when 
one becomes vacant, and it remains there for a length 
of time determined by the heating cycle of the charge 
already in the furnace. This time varies according 
to the wall thickness of the coils and the weight of the 
charge, some typical figures being 12 hours for a charge 
of 44 tons and 9 hours for a charge of 3 tons. The 
average temperature attained during recuperation, as 
previously stated, is normally 225 to 250 deg. C., and, 
during the preheating, the annealing gas is passed 
through the pot at a flow of approximately 30 cub. ft. 
per hour, this rate of flow being sufficient to ensure 
complete purging by the end of the recuperation period. 
The pot is transferred from the recuperator pit to the 
furnace, the necessary connections are immediately 
made to the controlled atmosphere and the water sup- . 
plies, and the charge pyrometer is placed in position 
through the head ofthe pot. These operations normally 
take 2 to 3 minutes. The flow of gas to the annealing 
pot is increased to approximately 50 cub. ft. per hour, 
and this rate of flow is maintained throughout the 
period during which the pot is in the furnace. In order 
to reduce the possibility of the cracking of the oil 
vapours, due to a rapid initial rate of heating of the out- 
side coils, it is the usual practice to cut off the electrical 
supply to the furnace for the first hour. The rate of 
heating during this period is thus slowed down, and the 
oil vapours are quickly swept out of the pot by the gas 
at a temperature too low to induce any appreciable 
cracking on the steel surfaces. 

After one hour, the current is switched on, and the 
furnace is controlled at the required temperature within 
the range of 750 to 800 deg. C. for sub-critical annealing, 
the rate of heating depending on the size of the coils. 
When the charge pyrometer located inside the stack of 
coils attains the required annealing temperature, the 
furnace current is switched off, and the charge is allowed 
to soak for approximately one hour, to allow the heat to 
diffuse as uniformly as possible through the coils. At 
the end of this period, the gas outlet on the pot-head 
is effectively sealed by the screw-down non-return 
valve, and with the inlet pipe still connected to the 
controlled atmosphere by means of a flexible hose, the 
pot is transferred to a recuperator pit, where it remains 
until it has cooled to a temperature of 350 deg. to 
400 deg. C., when it is withdrawn and taken to a cooling 
pit. Throughout the cooling stage, the gas-inlet pipe 
remains connected to the controlled atmosphere supply, 
the pot drawing in sufficient gas to compensate for the 
reduction in pressure due to cooling. 

A typical heating and cooling curve for a 34-ton 

of steel strip, showing the temperature distribu- 
tion in the furnace and at various parts within the pot, 
is shown in Fig. 7, on this page. The temperature 
recorded at the centre of the pot is shown by the curve 





* I. Jenkins and S. V. Williams, G.E.C. Journal, 
vol. 12, No. 1, page 38 (1942). ; 
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in which the co-ordinates are indicated by hollow 
triangles ; that at the bottom of the suspension bar, 
outside, by the curve with crosses ; that at the middle 
of ‘the suspension bar, outside, by the curve with 
hollow circles; that at the middle of the coil, out- 
side, by the curve with hollow squares; and that 
at the middle of the coil, inside, by the curve 
with solid circles. The temperature of the furnace is 
indicated by a dotted line. The outside of the steel 
charge gradually increases in temperature to within 
40 deg. C. of the controlling furnace temperature and is 
maintained at this temperature until the current is 
switched off. The insides of the coils are raised in tem- 
perature more gradually, as heat transfer through the 
wall of the coil is mainly by thermal conduction and, to 
a lesser extent, by convection by the circulating atmos- 
phere. Thus, while the charge as a whole approaches 
closely to a uniform temperature during the last stages 
of the annealing cycle, the outside portion of the charge 
has previously attained a somewhat higher temperature 
for some time. The mechanical properties of the steel 
from various parts of the coil are similar, however ; the 
bend tests were satisfactory at 180 deg. flat in all 
annealed specimens, in longitudinal and transverse 
directions. Temperature uniformity can be obtained 
more closely when required, by prolonging the time of 

and by adjusting the furnace temperature 
during the cycle. With charges of standard weight and 
coil dimensions, no difficulty is experienced in following 
definite annealing schedules, and thereby annealing the 
charge within the required temperature limits. Tests 
have shown that there is a similar close temperature 
control from top to bottom of the charge. 

Throughout the cooling period, a flow of gas through 
the pot would tend to cause staining, both by 
oxidation and sooting, whereas cooling under pressure 
prevents this effect and retains a bright surface. 
Oxidation in a flow of gas would be caused by the 
presence of the water vapour in the gaseous atmosphere. 
The hydrogen content in the gas is about 15 per cent., 
so that the ratio of water vapour to hydrogen corres- 
~~ to ee for the reaction Fe + H,O = 

‘eO + H, at approximately 450 deg. C. Thus, at any 
temperature ww this, in a continuous stream of 
the ie vapour would give rise to oxidation of the 
steel, owing to the slow rate of cooling pertaining to 
batch annealing. 

Sooting of the steel would also occur by cooling in a 
flow of gas, by the breakdown of carbon monoxide (as 
shown by Jenkins and Williams, loc. cit.) according to 
the reaction 2CO = CO,+C. The reaction proceeds 
very slowly, however, at temperatures below 600 deg. C., 
unless it is catalysed by an active metal surface. It 
is known that both iron and nickel promote the decom- 
position of carbon monoxide, especially in the tempera- 
ture range of 500 deg. to 300 deg. C. The nature of 
the surface of the catalyst has a marked bearing on its 
activity, and in this respect a cold-rolled steel surface 
is far less reactive than one of reduced-oxide particles. 
Soot deposits can build up, however, on slow cooling in 
batch annealing, so that precautions must necessarily 
be taken to restrict the volume of gas coming into con- 
tact with the steel charge. While the decomposition of 
the carbon monoxide is promoted at temperatures up 
to approximately 600 deg. C. during the heating of the 
charge, the rate of heating is too rapid for the reaction 
to occur to any extent. 

In addition to the production of bright annealed 
strip, the plant is also used for blue annealing. The two 
processes are identical in every respect, except for the 
cooling stage when, in the blueing process, the pot-head 
and charge are lifted slightly at a temperature of 
approximately 500 deg. C., thus allowing air to enter 
the pot, when the whole js finally cooled with both 
vents open to the air. 

Although the capital cost of the electric annealing 

plant is high, this is offset by a very small maintenance 
ar uniform working conditions, en the = — 
of the annealed strip produced. The life of the 
ing pots is indefinite, in that no apparent deterioration 
has occurred to date, after, in some cases, more than 
12 years’ service, whereas the pots used in the former 
apes annealing plant had a comparatively short 

e of 14 to 2 years. The labour charges are small, 
since the work involved is mainly the charging and dis- 
charging of the coils, the plant being operated by two 
annealers and a crane driver on each shift. The con- 
sumption of electricity for heating the furnaces is 180 to 
200 units per ton of steel annealed, varying according to 
the charge tonnage, while the cost of the controlled at- 
mosphere averages between 34d. to 4d. per ton of steel. 








JAMES CLAYTON LECTURE ON FLOW oF METAIS.—The 
Council of the Institution of Mechanical Engineers have 
invited Dr.-Ing. A. L. Nadai to deliver a James Clayton 
Lecture on “‘ The Flow of Metals under Various Stress 
Conditions,” at the Institution on Tuesday, February 18. 
The lecture will be given in two parts, the first commenc- 
ing at 3 p.m., and the second at 5.30 p.m. It will be 
repeated in Manchester on Thursday, February 20. 
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AERONAUTICS. 


581,283. Aircraft-Wheel Brake. Dunlop Rubber Com- 
pany, Limited, of London, and H. W. Trevaskis, of Coventry. 
(5 Figs.) August 18, 1944.—The brake is operable at 
a hydraulic pressure of the order of 1,000 Ib. per square 
inch and is highly responsive to small supplies of oil at 
the working pressure. A cylindrical support 1 is secured 
to the flange of a stub axle supporting the aircraft wheel. 
A brake drum 16 is secured to the wheel. The cylindrical 
support 1 has at its base a narrow peripheral channel, 
in which is an expansible rubber ring 6 of U-shaped 
cross-section. The. flat surface of the expansible ring 6 
contacts the bases of a series of brake block holders, 
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(581,283) G 
each of which has a narrow base and a wider extension 
in which the brake block 8 is held. The narrow bases 
are a close fit in the peripheral channel. The base 
of the channel 1 has an inlet 12 to which oil under pressure 
is supplied through a passage in one wall of the support. 
The brake blocks are prevented from rotating relative 
to the support by a series of wedge-shaped lugs 11 pro- 
jecting from the inclined wall of the support between 
the blocks. In the inoperative position, the brake- 
block linings are in light contact with the brake drum 16, 
so that the introduction of a small quantity of oil is 
sufficient to force the brake blocks and linings into 
contact with the brake drum. (Accepted October 8, 1946.) 


ELECTRICAL APPARATUS. 


581,322. Electromagnetically Operated Circuit Breaker. 
Igranic Electric Company, Limited, of Bedford, and W. F. 
Grafton, of Bedford. (1 Fig.) July 31, 1941.—The 
invention prevents the circuit-breaker contacts from 


-| moving when they are subject to severe dynamic or 


mechanical shocks or impacts, such as explosions or 
gun fire. The circuit-breaker contacts are mechanically 
coupled to a magnet armature 1 controlled by a winding 2 
and pivoted so that, when the winding 2 is de-energised 
the armature moves clockwise about its pivot to the non- 
attracted position and the circuit breaker contacts are 
opened. In order to prevent the armature 1 from being 
momentarily jerked by shocks and impacts from its 
attracted or non-attracted positions, it is positively locked 
against movement only during the actual period of shock. 
At all other times it is free to move to and from its 
attracted and non-attracted positions under control of 
the winding 2. Two superimposed latches 5 and 6 have 
pivoted parallel slots in them through which a pin 4 on 
the armature 1 passes. The latches are biased by a light 
compression spring 10 so that the pin 4 is lightly held 
between one side of the slot in the latch 5 and the opposite 
side of the slot in the latch 6. These two sides of the 
slots are the working sides and are straight and parallel 
throughout their whole length. As the armature 1 moves 
between its two positions, the pin 4 moves from end to 
end of the two slots sliding between the straight work- 
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ing sides. On its non-working side, each of the slots hag 
at each end a pocket 11, and, when a shock or impact 
takes place, one of the latches will move mome:ta 

against the spring 10 so that its working side leaves the 
pin 4, and its pocket 11 encloses the pin. Duri:c the 
period while the pin 4 is in the pocket 11, the pin will be 
prevented from moving towards the other end of the 
slots, and the armature will be locked at its ex; isting 
position, either attracted or non-attracted, and thc con. 














(581,922) 
tacts will be locked either open or closed. Since the 
spring 10 is light and the inertia of the latches 5 and 6 is 
small, the movement of one or other of the latches to lock 
the armature when a shock occurs, will forestall any 
movement of the relatively heavy armature which might 
occur, since the movement of the armature moves the 
circuit-breaker contacts, and because the armature is 
held by the magnetic flux at the closed position and by a 
fairly strong spring at the open position. The movement 
of the latches is horizontal and isindependent of gravity, 
(Accepted October 9, 1946.) 


TEXTILE MACHINERY 

580,989. Yarn-Winding Machine. Arundel Coulthard 
and Company, Limited, of Stockport, and L. H. Bateman, 
of Stockport. (6 Figs.) July 24, 1944.—The machine 
is one by which yarn is cross traversed while being 
wound on to a conical yarn package. The front roller a 
and the back roller b are secured on parallel shafts which 
are geared together so that the rollers revolve in opposite 
directions and are spaced a short distance apart. The 
conical package f on which the yarn is wound, is driven 
by contact with the back rollers b. The yarn-traversing 
gtoove g in the front roller a does not extend the full 
length of the roller and is splayed out at its end h, where 
it picks up the yarn from the groove in the back roller. 
The groove g traverses the yarn between the ends of the 
yarn-traversing groove j in the back roller b. The 
ends of the groove come gradually to the surface of the 
roller. Except at its end h, the groove g does not pick up 
yarn, so that the groove is relatively narrow. Pick-up is 
effected by the groove j in the back roller and this is 
much broader than the groove g. As the groove j picks 
up the yarn from its co-operating groove g at one end 
only, this end k is splayed out. The groove j gives the 
yarn a complete traverse and also reverses the yarn 
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traverse at each end, while the front roller groove g 
only traverses the yarn from one end to the other of the 
groove in the front roller. The yarn is picked up by the 
splayed end h of the groove g in the front roller and with- 
drawn from the groove j in the back roller; it is then 
traversed by the groove g in the front roller and rides on 
the peripheral surface of the back roller. The splayed 
énd k of the groove j in the back roller picks up the 
yarn as the groove g in the front roller is completing ite 
traverse of the yarn and completes the traverse of the 
yarn to the left. The yarn is then traversed to the right 
by the groove j and rides on the peripheral surface of the 
front roller. At the end of the traverse to the right, 
the groove j reverses the traverse of the yarn, and the 
cycle of operations is repeated. As the yarn rides on 
the peripheral surface of either the front or the back 
roller it moves across the groove in the roller at a consider- 
able angle, so that there is no tendency for the yarn 
to drop into the groove in the roller. The yarn is 
threaded into the traversing groove by being laid across 
the rollers, when the broad groove in the back roller will 
Pick up the yarn which drops into the groove and is then 
traversed back and forth. The pitch of the grooves 
increases from end to end of the rollers to give accelerated 
traverse towards one end of the yarn package so as to 




















wind conically. (Accepted September 26, 1946.) 
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BUTT-WELDED PIPELINE 
FOR NATURAL GAS. 


NATURAL gas, which is one of the important fuels 
with which the United States is fortunate to be 
endowed, is extensively used in that country, both 
for industrial and domestic purposes ; it is trans- 
mitted over very considerable distances from 
its source to the point of utilisation. In our issue of 
July 9, 1943, a descripti.n was given of a 24-in. 
diameter crude-oil pipeline, 1,250 miles long, 
which was laid between Texas and Philadelphia 
and New York to relieve the pressure on the railways 





The pipeline follows a fairly straight north- 
easterly course throughout its length, passing 
through the States of Louisiana, Arkansas, Missis- 
sippi, Tennessee, and Kentucky. This direct line 
naturally passes through wide varieties of country. 
About 700 miles of the route is through timbered 
areas in which much clearance work was necessary 
some 400 miles are laid in rocky areas, and various 
swampy districts are traversed. The line crosses 
67 streams and 24 major rivers, including the 
Mississippi. In the case of the latter, the pipeline 


divides into two parallel 18-in. diameter sections, 
which are carried over the road bridge at Greenville, 
in the State of Mississippi. 


In order to impose the 











Fig. 2. 


PrrE SECTIONS 


and shipping services which were being gravely 
interfered with by war conditions. This line has 
now been paralleled by a natural-gas pipeline, also 
24-in. in diameter and 1,265 miles long. It con- 
nects Corpus Christi, which lies close to the southern 
extremity of Texas, to Cornwell, in West Virginia, 
not far from Pittsburgh. The work was carried out 
during the later months of the war and owing to 
the industrial activity prevailing in the north-eastern 
manufacturing States, was treated as a matter of 
urgency and was completed in ten months. The 
line is the property of the Tennessee Gas and Trans- 
mission Company and cost 54 million dols. It 
operates under a pressure of 750 Ib. per square inch 
and transmits 200 million cub. ft. of gas a day. 
Part of the gas is delivered at a point 85 miles from 
Cornwell, and beyond this the diameter of the pipe 
is reduced-to 20 in. 


LrnEp Up For WELDING. 


additional load on the bridge symmetrically, the 
18-in. lines are carried on opposite sides of the main 
truss, on aluminium brackets. Six of the other 
rivers are passed by aerial crossings, and in the 
remainder the pipeline is submerged. About 300 
roads and 62 railways are crossed, in all cases 
underground ; in order to avoid disturbances to 
railways and paved highways, tunnels were driven 
below them and the pipe passed through. 

Two types of pipe are employed. For the whole 
of the 20-in. diameter length and part of that of 
24 in. diameter, the pipe is seamless and has a wall 
thickness of 4 in.; the material has a yield point 
of 45,000 lb. per square inch, and a minimum 
tensile strength of 70,000 lb. per square inch. For 
the remainder of the line, electrically-welded pipe 


per square inch tensile strength. The pipe was 
delivered in random lengths and the joints were 
welded in the field. For the greater part of the 
total length of the line, arc-welding was used, but 
for 320 miles a butt-welding process was employed. 
This procedure, which constituted the most novel 
feature of the whole work, is described in detail 
below. In general, the pipeline was laid in a trench 
and was covered with a coat of coal-tar enamel and 
wrapped with asbestos felt. For crossing streams 
and the smaller rivers, the pipe is submerged in 
the river bed and its wall thickness is increased to 
# in., two layers of asbestos felt being applied. 
Where necessary, owing to the stream width, the 
pipe is loaded with half-cylindrical cast-iron weights, 
below which four layers of asbestos felt are wrapped. 
For some of the navigable rivers, multiple pipes 
are used for the submerged crossing, three 16-in. 
diameter pipes with a wall thickness of 3 in. taking 
the place of the 24-in. pipe, and two similar pipes 
being used on the 20-in. diameter section of the line. 
At road and railway crossings, and in some river 
crossings, the 24-in. pipe is run inside a 28-in. 
diameter pipe which protects the gas pipe and allows 
for its removal, should that prove necessary. 

Of the seven aerial river crossings, that over the 
Mississippi has already been mentioned. The others 
carry the line over the Colorado, the Brazos, the 
Sabine, the Red, the Buffalo, and the Dix Rivers. 
In all these cases the pipeline is slung from overhead 
cables, the spans varying in length from 560 ft. to 
1,280 ft. A view of the 920-ft. span over the 
Brazos River in Texas, during the construction 
period, is given in Fig. 1, on this page. The pipe 
is carried in cradles spaced 20 ft. apart and sup- 
ported by drop lines from two 2% in. diameter gal- 
vanised-steel bridge cables, which are secured 
to steel towers on the river banks. The two main 
vertical members of the towers are 24 ft. apart 
and their height brings them 71 ft. above the centre 
line of the pipe. At an air temperature of 68 deg. F., 
the cable sag at the centre of the crossing is 57 ft. 
As can be seen in the illustration, the towers are 
provided with long side brackets, to the extremities 
of which wind-bracing cables are attached. These 
are 24 in. in diameter and are connected by cross 
lines to the pipe cradles and by drop lines to the main 
carrying cables. The cables are carried over the 
towers and anchored to buried concrete blocks. 
To erect the pipeline, sections were assembled and 
welded, on the land side of one of the towers, on 
temporary platforms, and the line was gradually 
pushed across the river as new sections were added. 
It is shown in a position about half way across in 
Fig. 1. The crossing over the Brazos River was 
carried out by the Pittsburgh Des Moines Steel 
Company, who also constructed three other aerial 
crossings. Those over the Buffalo and Dix Rivers 
were built by the Austin Bridge Company. 

The process employed on the 320 miles of line 
on which the joints were made by butt-welding 
has been developed by the Linde Air Products 
Company, of New York; the work on the line 
was carried out by a subsidiary firm, the Pressure 
Weld Company, of Houston, Texas. It may be 
remembered that electric flash butt welding was 
used for the 3-in. internal diameter Hamel pipe 
for the “‘ Pluto” pipeline, but it is doubtful if this 
system of welding could have been applied to a 
24-in. pipe, especially in the field. The system 
developed by the Linde Company is entirely different 
and is described by them “‘ pressure welding.” Joints 
are made by machining or grinding the ends of the 
two pipes which are to be connected, butting them 
together under pressure, and heating the joint 
with oxy-acetylene flames. During heating, the 
pressure is increased, causing the material to upset, 
the squeezing action resulting in the complete merg- 
ing of the granular structure. It is stated that the 
finished welds are so homogeneous that microscopic 
examination fails to give any indication of a joint 
except when different metals are used, in which case 
they may react differently to the etching medium. 

The pressure applied is from 3,000 Ib. to 4,000 Ib. 
per square inch of the weld, the actual value used 
being based on the area of the pipe cross-section ; 
the welding temperature is within the range 





is used. This has a wall thickness of } in., with a 





50,000 Ib. per square inch yield point and 70,000 lb. 


2,100 deg. to 2,50 deg. F. The time req.ired for 
welding depends solely on the wail thickness of the 
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pipe, so that a 24-in. pipe is welded in the same time 
as a 6-in. pipe if they are of equal wall thickness. 
The actual time for a pipe }-in. in thickness is nor- 
mally slightly over a minute, whereas }-in. material 
can be welded in 20 seconds and }-in. material 
requires about 95 seconds. In tests carried out on 
specimens cut from a 3} in. outside diameter pipe, of 
fs in. wail thickness, tensile test pieces broke at 
63,000 lb. per square inch, outside the weld zone, the 
elongation on 2 in. being 39-2 per cent. The process 
has been successfully used for a wide variety of 
sections ranging from % in. stock to 5 in. diameter 
solid bar, but the present installation is the first time 
it has been employed for a 24-in. pipeline. 

In the field, the pipe sections were handled by 
crawler tractors equipped with jibs and were lined 
up on wood blocks as shown in Fig. 2, on page 97. 
Before a pipe was placed in position for welding, 
however, the ends were ground, to remove rust or 
imperfections and prepare smooth and true surfaces. 
A special electric grinding rig was developed for 
this purpose and is illustrated in Fig. 3, on page 
108. As will be seen, it is provided with adjustable 
supports by means of which it is secured inside the 
pipeend. The surface is ground to a bevel of about 
5 deg., so that when two pipes are butted a narrow 
groove is formed around the circumference. It is 
clearly of importance that when the pipes are lined 
up for welding even contact should be established 
between them all round the joint, so that this 
grinding operation must be carried out accurately 
in reference to the centre line of the pipe. To 
ensure satisfactory welds, it is also essential that 
the ground surfaces should not be damaged by 
ramming them together when lining up or while 
handling. 

The new pipe section, with its ends ground, is 
placed in position in line with the previously welded 
pipeline by the crane tractor shown in the fore- 
ground of Fig. 2. This is furnished with a special 
lifting hook, which is attached at the centre point 
of the pipe so that it lies horizontally when lifted. 
The two sections to be welded are held together 
by a double clamp carried by the crane tractor 
shown on the right in Fig. 2. The clamp can be 
seen more clearly in Fig. 4, on page 108, in which 
it is shown being lifted from a completed joint. 
The two parts of the clamp, each of which is secured 
to one of the pipes to be welded, are connected 
together by hydraulic rams, which are operated to 
draw the pipes together after the joint has been 
heated. The double clamp is illustrated in Fig. 5, 
on page 108. Each section has a pipe grip operated 
from a vertical hydraulic ram and there is sufficient 
flexibility between the two sections to permit slight 
movement of the pipes, either vertically or hori- 
zontally, in order to obtain accurate lining-up. 
It is stated that minor misalignment is not detri- 
mental to the quality of the weld, but that it results 
in a poor surface appearance and should be avoided. 

When the two pipe ends are set, they are held 

together under a pressure of about 1,000 lb. per 
square inch, it being important that the full welding 
pressure should not be applied at this stage as the 
narlrow ground surfaces in contact might be upset 
before the metal had been heated. The joint is 
then subjected to a series of oxy-acetylene flames 
produced by burners carried by the welding clamp 
and when a temperature of about 2,100 deg. F. 
has been reached the pressure is increased to about 
3,500 Ib. per square inch of cross-section of the 
joint. and welding takes place. A small smooth 
round ridge is produced inside the pipe which is 
stated not to interfere either with gas flow or clean- 
ing. The shortening which takes place as the joint 
is closed is slightly greater than the thickness of the 
pipe. The outside surface of the weld is slightly 
fused to give a finished appearance. The oxy- 
acetylene flames are shown in operation in Fig. 5. 
The acetylene generator and oxygen cylinders are 
mounted on a trailer hauled by the tractor which 
handles the welding clamp; it is shown in Fig. 4. 
In view of the urgency of the work, welding was 
carried out day and night, and a photograph showing 
the night operations in progress is reproduced in 
Fig. 6, on page 108. In order to complete the 
whole work in ten months, nine pipeline contractors 
were employed. 


many bends were naturally required to conform 
to the natural formation of the surface or to avoid ob- 
structions. Some special pre-fabricated bends were 
used in particularly difficult situations, but, in 
general, pipes were bent cold on site, usually before 
welding into the line. The pipe was secured to an 
anchored bending jig and the bending forces were 
applied by wire ropes connected to tractors through 
multiplying blocks. The arrangements were much- 
the same as those employed for the oil pipeline pre- 
viously mentioned and were illustrated and described 
in the earlier article. When bending seam-welded 
pipe, care was taken that the wrinkle formed on the 
inside of the bend did not come on the longitudinal 
seam. 

There are seven compressor stations on the line, 
situated about 170 miles apart. Each contains 
eight or nine 1,000-h.p. compressors, driven by 
gas engines taking their fuel from the line. They 
require about 12 cub. ft. of gas per horse-power hour, 
and represent a total consumption of about 
16,700,000 cub. ft. a day for the 58,000 h.p- of the 
seven stations. The pressure on the delivery side of 
the compressors is 750 lb. per square inch, and 400 Ib. 
per square inch on the suction side. The stations 
were built as the line was laid and its completed por- 
tion was charged with gas. As it would take about a 
week to fill the 1,265-mile line with gas at full pres- 
sure, this procedure enabled delivery at the distant 
end to be given several days earlier than would 
have been the case otherwise. The compressor 
stations referred to above represent the initial instal- 
lation. They have now been added to by building 
new stations at positions about half-way between 
the original ones, and the delivery of gas has been 
increased to 262 million cub. ft. a day. 





HIGH EXPLOSIVES: A 
MECHANICAL THEORY OF 
DETONATION. 


By S. Paterson*, M.A., B.Sc. 


THE explosion of the first atomic bomb marked, 
in a curiously fitting manner, the approaching cen- 
tenary of two other events, which, though they 
raised no such immediate echoes, may be said to 
have announced as revolutionary a chapter in the 
history of science and of warfare: namely, the 
discovery in 1846 by Schénbein of guncotton, and 
by Sobrero of nitroglycerine in the following year. 
To appreciate the advance foreshadowed by these 
discoveries, it is necessary to recall the general 
function of an explosive. For many purposes, work 
must be performed at a comparatively modest 
speed, to avoid subjecting materials to undue stress. 
In other cases, however, material stresses of a very 
high order are expressly required, with the object 
either of propelling or of shattering. the body in 
which they are produced ; and, in such cases, work 
must be done at a very rapid rate, if only for a short 
time. Explosives fulfil this second function by pro- 
ducing gases at exceptionally high pressure. Losses 
of one kind or another during the production of these 
gases will reduce the pressure attained below its 
theoretical maximum, which, therefore, will be most 
nearly approached when the rate of generation of 
the gases is made as high as possible. In ballistic 
applica ions, of course, a limit is set to the per- 
missible violence, and an optimum velocity of 
generation will therefore exist ; but, when a shatter- 
ing effect is demanded, the velocity cannot be too 
high. ; 

The performance of explosives depends, then, not 
only on the total quantity of gas and of energy 
released during decomposition, but characteristically 
also on the velocity of release ; and, in fact, con- 
sidered merely as fuels, modern “ high ” explosives 
would not occupy the first rank. The heat derived 
from explosion of T.N.T., for example, is much less 
than would be obtained from an equal weight of a 
balanced mixture of oxygen with even a very 
inferior coal. 

Until the Nineteenth Century, black powder had 
remained without serious rival as an all-purpose 





military and blasting explosive ; indeed, the proper. 
ties of this material—an intimate mixture of char. 
coal, sulphur and potassium or sodium nitrate — 
well qualify it for varied service. Its high, but 
limited, rate of pressure rise under strong confine. 
ment confers upon it the “‘ heaving ’’ properties of a 
first-class propellant, while adapting it equally for 
those mining purposes in which excessive comminu- 
tion is to be avoided. Its “‘ brisance,” or shattering 
power, however, is correspondingly limited, and 
depends at best on the confining resistance offered 
by the weakest part of its environment. Thus, 
while it is still widely used in stone quarries, and 
would probably remain unsurpassed for coal-winning 
but for the hazard it presents in fiery mines, black 
powder is ill fitted to serve the many purposes, both 
military and civil, which demand the sudden applica. 
tion of maximum force. 

The new class of “high” or “detonating ” 
explosives heralded by nitroglycerine, on the other 
hand, when initiated by a sufficiently powerful 
blow, were found to decompose with unprecedented 
violence, exerting on their surroundings disruptive 
pressures of a much more brisant character than 
any previously observed. This decisive superiority 
in performance was very soon appreciated, but 
the reasons underlying it were not at once fully 
understood. It is true that the total gas and energy 
release from the early detonating explosives con- 
siderably exceeded that of black powder ; this fact, 
however, provided only a partial explanation of the 
profound qualitative differences in performance. 
Again, in contrast to a material like black powder, 
which contained the reacting elements in discrete 
substances simply mixed together, the first high 
explosives, such as nitroglycerine, were pure chemical 
compounds, autonomous systems possessing within 
each molecule all the prerequisites for energetic 
mass decomposition. This feature, however, though 
at first sight significant, cannot now be regarded as 
fundamental. Thus Sprengel* produced detonating 
explosives by mixing substances the power of which 
to detonate singly was at least open to question ; 
and certain contemporary high explosives consist of 
mixtures the components of which are incapable 
of independent detonation. The characteristic 
properties of a detonating material, and of the 
process of detonation itself, must therefore be sought 
elsewhere. 

A third feature which distinguished the early high 
explosives, giving rise to serious practical problems, 
and which might be thought to explain their 
violence, was extreme sensitivity. The difficulties 
surmounted by Nobel in his control of nitroglycerine. 
for example, are illustrated by recent experiments of 
Bowden,t who has succeeded in initiating small 
drops of this material by the impact of a weight of 
about an ounce falling through as little as half an 
inch. However, it would be a mistake to consider 
detonating explosives as necessarily unstable in the 
normal sense. Many such substances can be safely 
melted or even distilled without decomposition ; 
and, indeed, a prime and paradoxical problem of 
explosives technology consists in design'ng initiators 
which will ensure the maximum development of 
explosive violence in the main charge. 

The first real insight into the mode of operation 
of high explosives was gained towards the end of 
the last century, when their formidable properties 
were found by Berthelot{ to be associated with 
velocities of propagation of an entirely new order ; 
whereas the regime of flame propagation in solid 
explosives extended up to speeds of at most some 
hundreds of metres per second, the velocities now 
observed were reckoned in thousands of metres per 
second. 

Phenomena of a closely similar type in the 
explosion of gaseous mixtures had been detected a 
few years earlier by Berthelot and Vieille§ and 
by Mallard and le Chatelier.|| These investigators 
found that explosive gases, which had hitherto been 
considered to propagate steady reaction only by a 
flame moving at a few metres per second, were 
capable of decomposing in an alternative and very 
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different manner, reaching velocities greater than 
2,000 m. per second. Moreover, these velocities 
proved to be insensitive to variations in the initial 
pressure and temperature, and of the degree or 
nature of the confinement, whereas the speeds of 
flame travel were notoriously subject to variation 
from such causes. 

It thus appeared that explosive decomposition 
could proceed at two entirely different levels: one, 
which may be described as *‘ deflagration,” charac- 
terised by relatively low speed, correspondingly 
slow “propulsive” pressure development, and 
marked sensitivity to environmental conditions ; and 
the other, termed “detonation,” by high speed, 
shattering development of pressure, and relative 
independence of external conditions. Most gaseous, 
liquid and solid explosives were found, in fact, to be 
capable of either mode of decomposition, so that 
black powder, which exhibited only the lower, 
appeared now to constitute the exception. 

It was soon realised that these two modes of 
explosive decomposition must imply fundamentally 





different mechanisms of propagation. If the 


velocities found in deflagration made it seem prob- | 


would travel at a speed greater than that of sound. 
Compressional shocks of this type had already been 
observed by Mach* and others when Schuster’s 
suggestion was put forward. 

The speed of propagation D of such a shock 
wave, as well as the specific volume »,, internal 
energy E,, and material velocity W of the ma- 
terial behind it, can be theoretically defined in 
terms of the pressure p, applied to support the 
shock. Thus, if the suffix 1 refers to conditions in 
the undisturbed medium, a straizhtfor« ard applica- 
tion of the principles of conservation of mass, 
momentum and energy yields 


De=(D—-W)e, - - - ++ WM 
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from which it is easily deduced that 
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able that this was carried forward by a process of 
thermal or material transfer, those of detonation, on 
the other hand, suggested a process more akin to 
the propagation of sound. It is true that the 
velocities observed in gaseous detonation were much 
greater than those of sound in normal gases ; but the 
high temperatures produced by reaction might well 
account for this difference. Early attempts at a 
quantitative explanation by Berthelot* and Dixont 
were based on general conjectures of this type, and 
their surprising success indicated the correctness of 
the mechanical approach. The first step towards 
a more rigorous theory was taken by Schuster in 
a note contributed to Dixon’s paper. Schuster 
suggested an analogy between detonation waves 
and the shock waves studied theoretically by 
Riemann,§ Earnshaw,|| Rankine{ and Hugo- 
niot**. Riemann had been led to the conclusion 
that compressional waves of finite amplitude, if 
suitably maintained, must suffer a progressive 
increase of pressure gradient and, in the absence of 
thermal or viscous transfer, soon become infinitely 
steep. The resultant discontinuity or “shock” 


t Phil. Trans., vol. 184 (1893). 

t Ibid., vol. 184 (1893). 

§ Gottingen Nachrichten, vol. 19 (1859). 
|| Phil. Trans., vol. 150 (1860). 

4 Phil. Trans., vol. 160 (1870). 

** Jl. de Math., vol. 4 (1887). 


If, now, the equation of state and specific heats of 
the material are known, equations (4), (5) and (6) 
enable any three of the variables v,, p,, W, D, to be 
expressed, and so also the temperature T,, in terms 
of the remaining variable. 

Equation (6), which is associated with the names 
of Rankine and Hugoniot and was called by 
Hugoniot the “dynamic adiabatic,” implies that 
each material particle suffers an entropy change 
during passage through the wave. It thus replaces 
the ordinary or “static” adiabatic relation 
dE = —pdv, used by Riemann and applicable to 
isentropic processes. Consideration will show the 
reason for this entropy change. The development 
of an absolute discontinuity would require, of 
course, the complete absence of dissipative pro- 
cesses such as viscous transfer and heat conduction. 
In real materials, such processes, though they may 
be negligible under normal conditions of moderate 
temperature and velocity gradients, are never 
entirely absent, and become of paramount import- 
ance when these gradients are supposed to increase 
without limit. In the end, therefore, an equilibrium 
is established in which the irreversible dissipative 
processes balance the inherent tendency towards 
discontinuity. Although, in practice, this equili- 
| brium is reached at extremely high gradients, and 
| the thickness of the transfer zone is confined within 
| exceptionally narrow limits, the critical role of the 
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irreversible forces within this zone ensures a change 
of entropy during passage through it, and reveals 
the error into which Riemann fell in assuming the 
ordinary adiabatic law to hold along a streamline 
traversing the zone. However, in determining the 
large-scale properties of the shock wave as a whole, 
its velocity of propagation, etc., thermal conduction 
and viscosity play no explicit part ; it is only when 
the structure of the transition zone itself is under 
study that they are important. This aspect was 
dealt with much later by Becker* and recently by 
Thomas.t 

Schuster’s hint was first exploited by Chapman,{ 
whose picture of the detonation wave was funda- 
mentally that accepted to-day. Proceeding as 
before from the conservation laws, modified only 
by the inclusion in the energy equation of a term Q 
to represent the quantity of heat generated in the 
wave by chemical action, we can at once express the 
wave velocity, together with the density, tempera- 
ture and particle velocity behind the wave, in terms 
of the pressure there. The expressions derived, 
including the appropriate Rankine-Hugoniot rela- 
tion, are identical with (4) to (6), above, if E, is 
considered to include Q. Whereas, however, the 
shock-wave equations present an admissible solution 
only for p, > p, all other mathematically possible 
solutions implying a spontaneous drop in entropy, 
the modified equations permit solutions of two dis- 
tinct types, one corresponding to p. > p, V2 < 0}. 
and W > 0, the other to p.< p,, v2 >, and 
W <0. This will be made clearer by reference to 
the accompanying diagram, in which the heavy 
curve represents diagrammatically the Rankine- 
Hugoniot relation, the light curves the ordinary 


| adiabatics, and the point A the initial state of the 


explosive. 

Consideration of equation (4) shows that a stable 
wave of decomposition should be possible when the 
final point (v,, p,) lies on either EK F or BJD, 
but not when it falls between B and E. It is also 
clear that detonation must be supposed to correspond 
to some point on the branch BJD, rather than 
E K F (which must, therefore, presumably represent 
deflagration), and that the velocities to be expected 
in the former case are very much greater than in the 
latter. The theory thus at once accounts qualita- 
tively for the two observed modes of decomposition, 
and for several of their outstanding features. For 
example, since the point B represents the final 
state in reaction at constant volume, and since the 
condition immediately behind the detonation wave 
corresponds to some point on B J D, it is clear that 
pressures higher than the equilibrium pressure 
arise during detonation ; and, in fact, it transpires 
that temporary hydrostatic pressures of at least 
twice the equilibrium value are produced in this way. 
When we further take into account the effect of the 
streaming velocity W, which is in the same sense 
as that of the wave, and is, in fact, about one-fifth 
to one-half as large, we can understand also the 
marked directional effects produced by a detonating 
cartridge. The theory presents finally the picture 
of a detonation wave as a shock wave of the Rankine- 
Hugoniot type, continuously initiating the unde- 
tonated material ahead, and itself continuously 
sustained by chemical energy thus set free. 

Detonation, however, proceeds in any given explo- 
sive at a definite velocity, when the point A is once 
fixed. In formulating this ‘‘ hydrodynamic ” theory 
of detonation, Chapman was therefore confronted 
with the problem of selecting, from the manifold of 
possible end states permitted by the upper branch 
of the Rankine-Hugoniot curve, the particular state 
characteristic of a stable wave. Chapman noted 
that the velocity of detonation had a minimum 
value, and decided also that the entropy increase 
during passage through the wave reached a maxi- 
mum when (v2, p,) coincided with the point J of 
contact of the upward tangent from A to the curve. 
He therefore selected this point as defining the 
stability condition. Though it has since appeared 
(Becker, loc. cit.) that Chapman’s argument was at 
fault—the entropy increase being, in fact, a mini- 
mum and not a maximum at the point J—his 
stability condition, derived independently by 
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Jouguet,* has been confirmed by a variety of other 
arguments. These have rested partly on mechanical 
and partly on thermodynamic grounds. As an 
example of the former, it may be pointed out that, 
below J, the detonation velocity exceeds the sum 
of the particle velocity and the velocity of sound 
behind the wave, whereas, above J, it falls short of 
that sum. In the latter case, rarefactions arising 
behind the wave are able to overtake and weaken 
it ; in the former, the chemical energy set free cannot 
all be propagated forward fast enough to sustain 
the wave. In either case, therefore, the wave must 
decelerate until its velocity reaches the minimum 
value prescribed by J, where it balances exactly the 
sum of sound and particle velocities, and stability is 
realised. 

The Chapman-Jouguet stability condition, to- 
gether with the three conservation laws, made 
possible the absolute calculation of the detonation 
velocity, pressure, etc., subject only to a knowledge 
of the equation of state and internal energy of the 
products. For gaseous explosives, these could be 
specified with reasonable precision even in 1899, and 
the first calculations gave very promising results. 
Subsequent improvements (Lewis and Friauf)f, 
taking account of dissociation and a more accurate 
knowledge of specific heats, have brought the 
discrepancies between theory and experiment 
within limits of a few per cent., and generally much 
closer. Moreover, it is to be noted that the more 
significant discrepancies invariably leave the 
observed value in defect, and, since the theory 
assumes perfect lateral confinement which may 
not always have been realised, it is at least possible 
in such cases that the experimental, and not the 
theoretical, velocities are in error. The theory may 
be regarded, therefore, as having received unusually 
fine numerical confirmation for gaseous explosives. 

There is nothing in the theory, however, which 
restricts it to gaseous explosives, or, indeed, refers 
at all either to the physical state of the explosive 
(which is specified at normal temperature and 
pressure only by its loading density), or to the 
kinetics of the chemical reaction. On the contrary, 
emphasis is laid essentially on the physical proper- 
ties of the products, which determine how fast the 
wave can be supplied with energy and, therefore, 
at how high a velocity it may proceed. Thus, 
‘while the physical state of the undetonated explosive 
may have a bearing upon its sensitivity, the present 
theory expects no necessary correlation between 
either of these properties and the stable velocity of 
detonation. 

Instances confirming this are easily available ; 
thus, nitroglycerine and pentaerythritol tetra- 
nitrate, at the same loading density, detonate with 
almost the same velocity as is predicted by the 
theory, since their empirical formule are closely 
similar, though one is a viscous fluid and the other 
a crystalline powder of markedly smaller sensitivity. 
The very much higher densities arising behind the 
detonation wave in liquid and solid explosives, 
however, render numerical calculation extremely 
uncertain. Early attempts by Becker{ were 
restricted to expressing the velocity, pressure, etc., 
in terms of an assumed detonation temperature. 
An alternative procedure was followed by Schmidt$ 
and more recently by Roth.|| Adopting the simpli- 
fied van der Waals equation, p(v —a)=nRT, 
applied by Abel to propellant gases, Schmidt was 
able to explain the observed variation of velocity 
with density, and then, on the basis of the experi- 
mental velocities for a small number of explosives 
yielding purely gaseous products, to determine the 
co-volume a. This quantity, which may be taken 
to represent the space occupied by the gaseous 
molecules themselves, proved sufficiently insensitive 
to variations in the product composition to be used 
in predicting velocities for other explosives of the 
same type. Schmidt’s approach underlines the 
possibility of exploiting detonation to study ma- 
terials at combinations of pressure and temperature, 
probably accessible by no other method. However, 
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the assumption of a co-volume independent of 
density, implied in his analysis, was contradicted 
by its conclusions. This contradiction could be 
resolved by a more general analysis. 

A detailed comparison has been made by Brown,* 
who reports very gratifying agreement, though he 
appears to use the simpler analysis of Schmidt. 
The stage has been reached, therefore, when it 
should be possible and preferable to proceed directly 
from a theory of liquids or highly compressed gases 
to an absolute calculation for liquid or solid explo- 
sives yielding purely gaseous products. One such 
attempt by the present writer, which it is hoped to 
publish shortly, has met with reasonable success, 
the measured velocities of typical pure explosive 
compounds being predicted to within a few per 
cent. at all except the very highest loading densities. 

Before turning to cases where the products are 
not entirely gaseous, it should be made clear that 
the theory outlined above refers strictly to cartridges 
of such large diameter, or confined in so rigid a 
tube, that no significant transverse energy loss 
occurs and the wave may be taken as plane. It 
may be reasonably expected that, when the confine- 
ment is imperfect, either because the diameter is 
small or because the envelope yields, the velocity 
of detonation would fall short of the theoretical 
value. This effect has been recognised, in fact, in 
practice for many years. As the lateral confinement 
is reduced, the velocity falls progressively until, 
beyond a certain point, stable propagation is no 
longer possible. 

‘It is found that the velocity of a detonating 
explosive may be moderated, and its tendency to 
ignite firedamp, in particular, reduced, by dilution 
with inert material, and, for these reasons, many 
practical explosives contain inert fillers. It is not 
at all certain that the two effects are due to the 
same cause. Inert fillers, obviously, may be sup- 
posed to obstruct the process of detonation itself 
in one or more of at least three distinct ways: 
they may retard the product gases in the course of 
entrainment by them, they may reduce the tem- 
perature of detonation by absorbing heat, and 
they may lower the pressure by yielding to it. In 
other words, they may absorb kinetic, thermal or 
compressional energy. It is probable that one, at 
least, of these three mechanisms is responsible for 
the observed reduction in velocity, and it will be 
seen that the physical properties of the undetonated 
material for the first time play a part in determining 
the detonation process ; but to select the responsible 
mechanism is a rather difficult problem, concerning 
which very little, if anything, has been published. 
Without attempting to give a final answer here, it 
may be said that calculations which assume the 
decrease in velocity to be mainly due to absorption 
of kinetic energy have yielded results in good agree- 
ment with observation. Though any of the above 
processes of energy absorption must tend to reduce 
the temperature of the reaction products, and hence 
the probability of their igniting firedamp, the 
enhanced safety in gas may perhaps arise from 
some Other cause; as, for example, a relatively 
slow thermal transfer after the primary process of 
detonation is complete. 

It can be claimed tg-day that a fundamentally 
correct picture has been obtained of the physical 
processes taking place in a high explosive, and that 
its impressive performance, which offers so many 
and spectacular points of contrast with that of 
black powder, can be not only explained, but even 
quantitatively predicted, by the hydrodynamic 
theory. It may be confidently expected that this 
theory will afford invaluable guidance in the many 
problems still outstanding ; those not only con- 
nected with the progress of the stable wave, but 
also with its initiation and its effect upon surround- 
ing media. Indeed, it seems certain that major 
advances along such lines must have been made 
during the war, and it is to be hoped that they will 
be published in the near future. 

Perhaps, in conclusion, and to resume the perspec- 
tive suggested at the outset, a word may be said 
regarding the limitations of detonating explosives 
and of the corresponding theory described above. 
If ordinary flame is supposed to propagate by a 
process of thermal or material diffusion and to be 
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limited in velocity by the rates of these processes, 
detonation is subject to a similar, though much less 
restrictive, limitation. Depending, as it does, upon 
the mass transfer of energy by compression, the 
velocity of a detonating explosive is necessarily of 
the same order as the mean molecular velocity in 
the products. It was remarked by Schmidt* that, 
if transfer were ever to be effected by a radiative 
rather than a kinetic mechanism, velocities of dis. 
integration of an entirely new and much higher 
order would arise. Regarding these, a “ hydro. 
dynamic” theory has naturally nothing to say. 
No statement concerning the possible speeds of 
propagation in fissile materials has yet come to the 
writer’s notice, but at least it may be conjectured 
that they will transcend those of detonation as 
decisively as Sobrero’s explosive did that of Roger 
Bacon. 
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By Masor-GEenerat A. W. Sprout, C.B.E., 
M.I.Mech.E. 
(Concluded from page 91.) 

THE original idea of the Jerrican was an old British 
patent and was developed by the German army as 
their standard petro] can. A number were captured 
in North Africa, and their obvious value gave rise to a 
demand that rapidly became clamorous. The German 
article was used as the basis of the British design, but 
the design eliminated certain weaknesses of the German 
pattern. The can holds 4 gallons of petrol. It was 
used, in addition, as a container for water, certain 
explosives, and other liquids, the internal paint lining 
being varied to suit. In the middle of 1942, the 
Ministry of Supply was presented with a demand for 
millions of cans and also for plants to manufacture in 
theatres of war overseas in order to save shipp'ng space ; 
200 finished cans took up 230 cub. ft., as against 6 cub. 
ft. in sheet steel. By October, 1942, the weekly pro- 
duction in this country was 18,000; by April, 1943, it 
had jumped to 300,000 ; and by July, 1943. to 500,000. 

There were 57 separate operations necessary to make 
a can, and 18 inspection points were required, in addi- 
tion to air-pressure test and final inspection on the 
complete can. The total number of complete cans 
produced in this country was 48,248,957, requiring 
more than 49,000 tons of sheet steel and 5,000,000 
gallons of paint; 100,000,000 identificaion tags were 
produced, and, in addition, all the necks and filler caps 
for overseas were manufactured in th's country. During 
manufacture, inspection was essential to ensure that the 
cans were properly welded and.painted, had no bubbles 
of paint inside which might flake off, and the complete 
can was petrol-tight. Petrol tightness was tested by 
immersing the can in hot water, which produced an 
internal air pressure of 5 to 7 lb. per square inch. In 
spite of rough handling in transit to, and at, filling 
stations, the leakers were only about 2,000. The cans 
were capable of being dropped full of petrol 15 ft. 
without develop‘ng leaks, and were refillable. 

Stores for use in the Far East were originally required 
to be to the makers’ normal tropical standard of manu- 
facture and packing, but the campaign soon brought 
to light the inadequacy of this standard. Reports 
showed that approximately one in six of equipments 
reached the troops in serviceable condition and the 
useful life was a mere fraction of what it should have 
been. There were two main aspects of the problem : 
the handling and storage facilities during and after 
landing operations were only of the roughest and most 
primitive kind ; electrical equipment deteriorated very 
quickly in operation, due to the high humidity, ete. 

The necessary improvements fell under five broad 
headings. (1) Prevention of rusting, by the elimination 
of ferrous metal wherever possible; painting, with 
special paints, unavoidable ferrous metals on thoroughly 
cleaned and treated surfaces, or in the case of small 
parts such as springs, screws, nuts, etc., by plating them 
with zine or cadmium, or, preferably, passivated zinc. 
(2) Prevention of corrosion in non-ferrous metals, by 
ensuring that, where dissimilar metals must be used 
in permanent contact, one was not more electro-positive 
to the other than 0-4 volt; and by protecting metals 
very susceptible to corrosion with zinc, cadmium, 
nickel, or in the case of aluminium, by anodising. 
(3) Prevention of mould growth, by elimination of 
organic material, wherever possible, or impregnating 
during manufacture with a fungicide. The complete 
sealing with special air-drying bakelised varnish, which 
contained a fungicide, of all windings, coils, sheet 
insulation, etc. The varnishing with the same varnish 
of the interior surfaces of machines, switchgear, etc., 


* Loc. cit., vol. 31, page 221 (1936). 

+t Presidential address to the Junior Institution of 
Engineers, delivered in London on Friday, December 13, 
1946. Abridged. 
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to provide a high hard gloss surface without crevices. 

(4) Waterproofing.—Hermetically sealing of instru- 

ment cases. (5) Packing and preservation.—Special 

pack and packing methods were evolved, together 

with the application to the stores themselves of selected 
sservative compounds. 

So much proprietary telecommunications equipment 
was bought during the war which did not go through 
the normal development channels that the inspec- 
torate had to act ds the Ministry of Supply design autho- 
rity for these stores. The inspectorate acted as a clearing 
house for technical troubles, which arose almost daily. 
At one period, failures in service of certain types of 
capacitors caused considerable anxiety, and it was 
necessary to make a rapid adjustment in specifications 
and test methods. An extensive research into design 
and testing of capacitors was initiated, which resulted 
in the adoption of the metal-cased hermetically sealed 
capacitor. The increases in the severity of component 
tests for type approval, proved to be necessary under 
war conditions, may be judged by the fcllowing com- 

rison. At the beginning of the war, it was considerea 
enough to apply a dry-heat test of 71 deg. C. for 8 hours, 
and two damp-heat cycles at 60 deg. C. for 8 hours, with 
95 to 100 per cent humidity. The current tests are: 
dry-heat test for 8 hours at 71 deg., 85 deg., or 100 deg. 
C, according to category; damp heat, two cycles at 
71 deg. C. with 95 to 100 per cent. humidity, separated 
by six hours at — 40 deg. C.; mould-growth test, 
28 days at 32 deg. C. and 95 to 100 per cent. humidity, 
the samples being inoculated with an aqueous suspen- 
sion of mould spores. 

Special tests had to be devised for testing valves and 
components used in electronic gun fuses, which are 
subjected to an acceleration of 40,000 g. Samples from 
each batch of manufacture were examined electricall 
and mechanically, then fired vertically in special shells 
for recovery and re-inspection. Statistical quality- 
control methods were adopted with great success. 
Inspection was carried out, as a general rule, at manufac- 
turer’s works. Time and facilities did not permit full 
tests to be carried out on every equipment, and abbre- 
viated tests, which ensured “ serviceability,” were 
carried out on the complete equipment, and such 
inspection during manufacture as was found necessary. 
In addition, a very small percentage was sent to 
headquarters for full. 100-per cent. test to ensure that 
the quality remained up to the original standard. 
In the case of certain radar equipment, facilities did not 
exist at manufacturers’ works to complete operation 
tests and adjustments, and these were done at test sites. 

Prior to 1938, the numbers of types of motor-trans- 
port vehicles in production was small, and so was 
the production rate. Inspection was carried out 
by spot-checking the production of components and 
sub-assemblies, and by line inspection during assembly, 
with a road test for performance, and an interim inspec- 
tion for completeness, workmanship and finish at the 
manufacturers’ works. ere was a final acceptance 
inspection after a delivery run at an Army depot. The 
re-armament programme of 1938, because of the urgent 
need of vehicles of all types, caused practically the 
whole of the design responsibility to be vested with the 
manufacturer. The design role of the inspectorate 
increased considerably, as the manufacturer relied on 
inspection to deal with detail design requirements and 
to advise on specialised problems. Within a short 
period, it became necessary to forego the prototype 

and, in the majority of cases, the prototype was 
the first off production. The inspectorate was faced 
with a difficult task, as, until a prototype had been fully 
tested and approved, no detailed specification could be 
prepared. A system was evolved by which, during the 
run of a contract, a basic specification was produced 
which was used on repeat contracts. Thanks to the 
goodwill that existed with the nia. ufacturers, there was 
little or no trouble through the absence of detailed speci- 
fications. The pre-war method of inspection by spot 
checking, etc., was continued. The place of acceptance 
of the vehicle was changed to the contractors’ works. 
This entailed a longer road test, to tune the vehicle up 
and discover minor defects, and the introduction of a 
final inspection at the works. 

The inspection of spares, major assemblies and indi- 
vidual items, and the miscellaneous stores used in, or 
in connection with, wheeled vehicles, put a great load 
on inspection. The inspectorate was responsible for 
seeing that assembly of imported vehicles was efficiently 
carried out, that the vehicles performed satisfactorily 
on road tests, and that all modifications required by 
the Services were introduced. In order to save ship- 
ping space, vehicles were dismantled to pack the maxi- 
mum quantity into the minimum space. The inspec- 
torate developed special types of cases and packs for 
nearly every type of vehicle, and supervised the break- 
ing down, preservation and packing. A considerable 
amount of the early work in connection with water- 
proofing of vehicles for wading was done, together with 
the supervision of the waterproofing contracts for a 
very large number of vehicles. The decision that all 
stores for delivery to the War Office M.T. Depots 


should be preserved, identified, and packed in cartons 
or cases opened up a new field for inspection. The work 
had to be done at contractors’ works before delivery 
and, since the nature of the work was new to many 
contractors, it fell to the inspectorate’s lot to decide the 
preservation required, to act in an educational role, and 
to provide the inspection necessary. 





NEW ZEALAND GOVERNMENT 
RAILWAYS. 


THe New Zealand Government Railways own 618 
steam locomotives, 21 electric locomotives, 31,071 
wagons, and 2,004 carriages and vans, which operate on 
3,527 miles of 3-ft. 6-in. gauge line. The General 
Manager’s report for the year ending March 31, 1946, 
contains several items of interest which are worth 
quoting. The co-ordination of road and rail transport 
referred to in the report is a subject of current interest 
in this country, as well as in New Zealand, not only with 
regard to the pro measures for nationalisation, but 
in relation to Mr. David Blee’s remarks in his address to 
‘the Institute of Transport, on January 13, 1946, on the 
transhipment of goods-train traffic. Mr. Blee, who is 
Chief Goods Manager, Great Western Railway, referred 
to road tranship services for transporting small consign- 
ments of goods from a main or sub-railhead: to inter- 
mediate stations. The principal object of this system, 
which the Great Western Railway Company have been 
developing since 1932, is to reduce transhipment 
between wagons and the consequent delays in deli- 
veries, and thus provide a more efficient service for the 
customer. The New Zealand Railways have investi- 
gated the possibilities of this system since 1937, at 
least, when the Government policy of co-ordination of 
long-distance rail and road goods services was intro- 
duced. They acquired a number of road-motor goods- 
service licences, but, owing to the war, it has been 
possible only recently to attempt the desired co-ordina- 
tion. In the words of the report: ‘“‘ An analysis of 
the traffic handled by rail revealed that considerable 
operating economies and an improved service to the 
public were possible if road services, operating auxiliary 
to rail, were instituted for the of conveying 
the following classes of traffic: (i) small consignments 
providing less than a reasonable railway wagon load, 
direct from one railway station to another ; (ii)' small 
consignments bulk-loaded by rail to selected distribution 
points for distribution by road to destination railway 
station, instead of being railed, ‘tranship at ’ various 
intermediate stations; (iii) short-haul traffic from 
railway station to railway station, where the wagon- 
user time is excessive in relation to the distance the 
goods are transported ; (iv) special consignments, such 
as urgent, perishable, or fragile goods, direct by road. 
An experimental service on these lines was first tried 
out between Wellington and Palmerston North, and the 
service proved very successful. The advantages were : 
(i) a substantial number of railway wagons was 
released from small consignment and tranship work 
and made available for bulk loading; (ii) a faster 
service was provided for small consignments at present 
loaded ‘tranship’; (iii) reduction of tranship work 
relieved congestion at Palmerston North goods shed ; 
(iv) a noticeable improvement in time-keeping of 
trains, due to elimination of the necessity for shunting 
at wayside stations to lift or put off small consignments ; 
(v) the fast transport provided by the Auckland- 
Wellington express goods trains was extended to small 
centres; (vi) the existing co-ordination between rail 
and local carriers is not being disturbed.” Because 
this first experiment has been successful, the New 
Zealand Railways propose to extend the scheme when- 
ever circumstances permit. The optimum arrangement 
in New Zealand, as in other countries, will be always 
liable to change because it depends on so many varying 
external factors ; so the problem is one that requires 
periodical review and development, and, not many years 
hence, may require integration with an increasing use of 
air transport for special freights. 

The report gives the details and costs of locomotive 
operation, but these are best considered in relation to 
the revenue and e diture of the whole undertaking. 
The gross revenue for the year-ending March 31, 1946, 
was 15,444,8471., and the total operating revenue was 
13,104,5871. Of the latter amount, 68-24 per cent. 
came from goods, parcels, luggage, and mails; and 
29-85 per cent. from passenger traffic. Military passen- 
ger traffic revenue accounted for 34-59 per cent. of the 
total passenger traffic revenue. The expenditure for 
the whole undertaking, including railway and other 
services, was 14,384,8441., and the total operating 
expenditure was 12,549,7241. The net operating 
revenue was thus 554,863/., which was 4-23 per cent. 
of the operating revenue, compared with 6-04 per cent. 
for the previous year. The total net revenue was 
1,060,003/., which showed a decrease of 139,4701., or 
11-63 per cent. compared with the previous year; 
while the net return on average capital was 1-47 per 





cent. compared with 1-69 per cent. for the previous 





year. The main items of the total operating expendi- 
ture were: traffic transportation, 3,618,584/. (27-61 
per cent. of operating revenue); maintenance of loce- 
motives, carriages and wagons, 3,055,3031. (23-31 per 
cent.); locomotive transportation, 2,481,682]. (1894 
per cent.); and maintenance of way and works, 
2,524,4851. (19-26 per cent.). Considering steam loco- 
motives only, the total locomotive running costs were 
3,531,407/., or 50-44d. per locomotive-mile; and of 
this amount the largest items were the cost of repairs, 
fuel, and operating staff wages, each of which accounted 
for between 13d. and 14d. per locomotive-mile. 

Regarding the performance of steam locomotives on 
the whole system, the average number of days in steam 
during the year was 233, the highest average being 
attained by 87 class AB 4-6-2 locomotives on the North 
Island with 296 days. The average mileage per annum 
was 28,697 for locomotives on the North Island, and 
24,594 for locomotives on the South Island ; 30 class J 
4-8-2 mixed-traffic locomotives on the North Island 
attained the highest average of 44,367 miles. The coal 
position was a source of constant anxiety, and in June, 
1946, which was actually subsequent to the year under 
review, the stocks fell below 3,000 tons compared with 
over 93,000 tons in 1939, and further cuts in a time- 
table which was already restricted had to be made. 
Not only was there a shortage of coal, but, in addition, 
the percentage of soft coal rose from 4i in 1939 to 66 in 
1946, and this was held to account, in large measure, 
for the increased consumption of coal per engine-mile 
which rose from 64 lb. in 1939 to 81 Ib. in the year under 
review. It is not surprising, therefore, to read in the 
statement by the Minister of Railways, the Hon. R. 
Semple, that two locomotives have been converted to 
oil-burning for test purposes, although, as the Minister 
remarked, “ there is no doubt that the present fuel cost 
per locomotive mile of an oil-burning locomotive would 
be in excess of that for a coa]-burning locomotive.” 





STEEL-FRAME ALTERNATING- 
CURRENT MOTORS. 


A sERIEs of alternating-current motors, in which steel 
is used in place of cast-iron for the construction of the 
frames, has recently been placed on the market by the 
Westinghouse Electric Corporation, East Pittsburgh, 
Pennsylvania, U.S.A., and is described in Mechanical 
Engineering for November, 1946. The alteration has 
enabled the space occupied by a 7}-h.p. motor of the 
open protected type to be reduced by 35 per cent., while 
a totally-enclosed fan-cooled motor of the same output 
is only 56 per cent. of the former volume. It is stated 
that this reduction in size has been obtained without 
any sacrifice of the electrical properties. In fact, the 
starting torques have been increased 134 per cent. and 
the maximum torques 116 per cent. per Tp. weight of 
motor, while the efficiencies and power factors have 
been maintained at their former values. To ensure 
adequate resistance to corrosion, the steel is treated 
with basic coatings of baked thermosetting varnish with 
a final coating of lacquer. Where the motors are to be 
used under particularly severe conditions, such as in 
chemical plants, however, stainless steel will be used 
for the shields and hoods. The employment of steel 
has the further advantage that the surface of the motor 
can be made smoother and the appearance thus 
improved. .The contours have also been designed so 
that mounting on machine tools is facilitated. 

As already mentioned, the use of steel has enabled 
the size of the motors to be reduced. This is partly 
due to the fact that the minimum clearances necessary 
between the windings and the earthed frame can be 
maintained within chosen limits, as allowances for varia- 
tions in the castings do not have to be made. It is 
stated that the saving obtainable in this way may 
amount to } in. on a 10-in. diameter or length. A 
further reduction in size has been obtained by the use 
of an improved cooling system which enables more air 
to be passed through the motors than in the previous 
models. It has been possible, therefore, to reduce the 
size of the cooling surface without the temperature 
limits being exceeded. By making a proper selection 
of slot combinations and winding distribution it has 
been possible to reduce, and even eliminate, disturbing 
harmonics and thus to ensure quiet operation. 

In the course of manufacture care has been taken, to 
obtain accurately concentric air gaps, so that distortion 
due to harmonic forces is reduced. The bearings, 
bores and frames are machined in one setting on a 
multiple-head machine. The bearings are  subse- 
quently checked with a precision air . Prelubri- 
cated bearings are used throughout and it is stated that 
these will require attention only at intervals of five 
years. To simplify and facilitate winding, the shapes 
and sizes of the slots and coils, as well as the connections, 
have been redesigned, the result being that much less 
handling and bending of the coils is necessary and the 
risk of age is reduced. The wire employed for the 
windings is insulated with synthetic resin. 2 
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GERMAN SUPERSONIC WIND 
TUNNELS IN THE UNITED STATES. 


THREE supersonic wind tunnels transferred from 
Germany are being erected at the United States Naval 
Ordnance Laboratory at White Oak, Maryland. The 
special building designed to accommodate them is 
expected to be completed next summer, and it is hoped 
to have the plant in operation this year. The tunnels 
were originally built at the rocket research station at 
Peenemunde, on the Baltic, some 50 miles north-west 
of Stettin. The station was bombed by the R.A.F. in 
August, 1943, and the tunnels were afterwards moved 
to Kochel in Bavaria. This is a small holiday town 
some 30 miles south of Munich and close to the Austrian 
border ; as it lies in the American zone of occupation, 
the equipment of the station fell to the American Forces. 
It is stated that the work done in the development of 
V-2 rockets with the aid of these tunnels was completed 
in 1941, which was at least two years before the con- 
struction of any tunnel of comparable size was started 
in the United States, and is claimed that measurements 
made on these rockets covered a range of speeds up 
to 4-4 times the velocity of sound in air. 

Of the three tunnels, two have test sections 15-75 in. 
by 15-75 in.; in the other, the test section is 7 in. 
by 7 in. The two former are arranged for intermittent 
operation only, whereas the smaller one is claimed 
to be “ continuous” in action, but the description of 
the tunnels makes it clear that this latter term must 
be taken in a relative sense. Each of the three tunnels 
forms an open air circuit supplied from the atmosphere 
and operating below atmospheric pressure. The system 
greatly reduces the amount of power required as com- 
pared with that necessary for pressure tunnels, which, 
in view of the power situation in Germany during the 
war, may have been one of the reasons for developing it. 
The discharge ends of the tunnels connect to a sphere 
52 ft. in diameter from which the air is drawn by a 
group of vacuum pumps to reduce the internal pressure 
to a few millimetres of mercury. At the entrance 
end of each tunnel there is a casing containing absorbent 
material through which the supply air passes, so that 
its relative humidity is reduced to less than 5 per cent. 
The air enters the drier at low velocity and from it 
passes to a channel of decreasing cross-section, terminat- 
ing in a supersonic nozzle at the entrance to the test 
section. Beyond this, a divergent nozzle leads to the 
evacuated sphere. 

In operation, as air from the drier passes down 
the channel of decreasing cross-section, its velocity 
increases, so that, in the throat of the supersonic nozzle, 
it reaches the speed of sound. Beyond the throat, the 
nozzle increases to the maximum size of the test 
section. Owing to the very low pressure existing in the 
sphere to which the exhaust passes, the air expands 
in this divergent section and in expanding its velocity 
increases to above that of sound. This action is at the 
expense of the thermal energy in the air, and accordingly 
conditions of very low temperature and pressure exist 
in the test section, so that the speed of sound in the 
section is lower than that in air under atmospheric 
conditions. The velocity of the air relative to sound 
velocity in the test section is constant and depends 
only on the relative size of the throat and end section 
of the nozzle. The flow at the end of the nozzle is 
laminar and scale models are placed at this point to 
determine the aerodynamic forces acting on them. 

The second throat, through which the air passes 
from the working section to the sphere is adjusted 
for each supersonic nozzle, so that the correct pressure 
is obtained in the test section. In passage through this 
nozzle some of the kinetic energy in the air stream is 
recovered as pressure. The shock wave which charac- 
terises transition from supersonic to subsonic velocity 
oceurs nd the second throat and as pressure 
cannot be transmitted at a greater velocity than that 
of sound, this shock wave isolates the entire test section 
between the first and second throats, so that test 
conditions are constant throughout a run and are not 
influenced by the fact that pressure in the exhaust 
sphere is increasing. A quick-acting valve, which is 
an essential feature of the arrangement, is situated at 
the exhaust end of the test section. When a test is 
to be made, the sphere is exhausted and the valve 
opened, allowing flow to be initiated. It may continue 
as long as pressure in the sphere remains sufficiently 

When the point has been reached at which back 
pressure is too high for satisfactory operation, the 
quick-acting valve is closed. Apparently test periods 
for the large tunnels endure for only some 15 to 20 
seconds, after which the sphere has to be pumped out 


The arrangements of the 7-in. by 7-in. so-called 
continuous tunnel, do not differ in any way from those 
of the larger tunnels, except that the quick-acting valve 
is replaced by a valve of normal type. The possible 
duration of a test has not been stated, but based on 
the relative cross-sectional areas of the large and 
small tunnels it is, presumably, about a minute and 
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AERO ENGINE. 


MESSRS. ROLLS-ROYCE LIMITED, DERBY. 














Fig. 2. 


3,500-H.P. “EAGLE ’’ AERO ENGINE. 


DesriTEe the introduction of jet engines and gas 
turbines as prime movers for aeroplanes, the piston- 
type engine is likely to be used on commercial aero- 
planes for some considerable time to come. Messrs. 
Rolls-Royce Limited, Derby, therefore, have con- 
tinued to examine the possibilities of such features as 
air cooling, compression-ignition, two-cycle operation, 
and the use of sleeve valves. The recent war, how- 
ever, curtailed activities in this direction, and efforts 
were concentrated on the production of the well-known 
Merlin and Griffon engines. With the end of the war, 
work on these developments was intensified and Messrs. 
Rolls-Royce announced recently that an entirely new 
engine, the Eagle, is now being produced. This engine 
is still on the secret list®and little information, therefore, 
is available at present, but a general impression of its 
construction can be gained from the two photographs 
reproduced in Figs. 1 and 2, on this page ; from these 
it can be seen that the engine is of the H-type, with 
four banks of six cylinders. Another feature, which 
is a distinct departure from usual Rolls-Royce practice, 
is the use of sleeve valves, an arrangement which 
results in an exceptionally compact engine; the 
absence of the usual overhead valve-gear is a notable 
feature of the illustrations. The nominal output is 
given as 3,500 h.p., and the new Eagle is, therefore, the 
most powerful piston engine in production in Great 
Britain. 

The Eagle engine is liquid cooled and is fitted with 
a two-stage supercharger. After-coolers are fitted 
between the supercharger outlets and the induction 
manifolds, and the shunt cooling system has been 
adopted, together with an integral header tank incor- 
porated in the forward end of the top of the crank- 
case. Fuel injection is used, the injection pump 
being located on the lower half of the crankcase and 
discharging into the airstream at the supercharger 
eye. Dual ignition is provided by two B.T-H. water- 





proofed magnetos which are fitted on each side of the 





reduction-gear housing and are visible in the illustra- 
tions. The reduction gear is designed to drive a Rotol 
contra-rotating airscrew and the casing for the reduction 
gears has been arranged to give a minimum power- 
plant drag. The engine has undergone its preliminary 
flight trials in a high-performance aircraft manufac- 
tured by Westland Aircraft, Limited, which is still on 
the secret list. 

Further details are not yet available, but it is interest- 
ing to note that the name Eagle, as applied to Rolls- 
Royce engines, is not new, large numbers bearing this 
name having been used in the 1914-18 war. This 
engine was fitted in the Vickers “‘ Vimy” bomber, 
which was the first aeroplane to fly the Atlantic, in 
1919. An illustrated description of the original Eagle 
engine was given in ENGINEERING, vol. 108, page 111 
(1919), while the Vickers ‘‘ Vimy ” aeroplane and the 
flight across the Atlantic were described in Enat- 
NEERING, vol. 107 (1919), on pages 604 and 81l, 
respectively. Comparison between the two engines 
oe a good illustration of the advances made in 

6 design of aero engines during the past thirty years, 
as the original Eagle engine had 12 cylinders and pro- 
duced a maximum of 368 brake horse-power, whereas 
the latest version, with only double the number of 
cylinders, produces nearly ten times as much power. 





ALMANACS AND CALENDARS.—We have _ received 
monthly tear-off wall calendars from Messrs. Saunders- 
Roe, Limited, Osborne, East Cowes, Isle of Wight; 
Messrs. O. A. Parsons and Company, Limited, Heaton 
Works, Newcastle-upon-Tyne, 6; and Messrs. Butters 
Brothers and Company, Limited, Trafalgar House, 
Waterloo-place, London, S.W.1. Three copies of a large 
wall calendar have reached us from the Bristol Aeroplane 
Company, Limited, Filton, Bristol. Messrs. K.L.M. 
Royal Dutch Airlines, 199, Sloane-street, London, S.W.1, 
have sent us a wall calendar with three months on each 
page. 
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LOOKING BOTH WAYS.* 
By Sm CravupeE D. Grss, C.B.E., F.R.8. 


Great Brirarn has just emerged from a disastrous 
second world war, and to-day we are struggling—I am 
not sure that the correct word should not be “ flounder- 
ing ’—in the aftermath of that war. True peace has 
not vet been achieved, and there are many who think 
that world peace is farther off to-day than it was in 
May, 1945, when victory in Europe was proclaimed. 
Certain it is that, in many respects, the ordinary citizens 
of Great Britain are at least as badly off for the ordinary 
commodities of life as they were at the peak of the war. 

It is of interest to study the proportion of national 
jncome spent for direct war purposes over six years. 
The United i spent 44 per cent. of the total 
national income for direct war purposes over six years 
of war; Russia spent 37 per cent.; Canada, 33 per 
cent.; New Zealand, 31 per cent.; Australia, 29 per 
cent.; and the United States, 24 per cent. 
figures give some indication of the problem facing this 
country in re-establishing its own internal economy. 
That, however, is only part of the story. The sale of 
British investments abroad—particularly in the United 
States, before Lend-Lease—has reduced our national 
income by a very large sum. At first sight, the 
amount of the American loan to Britain seems huge, 
but the amount is only half the cost of repairing 
bomb damage in Great Britain. This country is in a 
mess, and the sooner we admit that fact and face up to 
realities, the sooner we shall get out of it. 

If there is one thing on which politicians of all parties, 
economists, and business men universally agree, it is 
the vital necessity for this country to export on a scale 
never previously reached. The reason is fairly obvious 
—we must import so much of our food, so much of our 
raw materials—and, with interest from overseas invest- 
ments and shipping earnings seriously reduced, exports 
must increase to pay for imports. The experts will 
enlarge on these reasons and make the maximum 
mystery of what is really simple arithmetic and an 
ancient rule that ‘‘ You can’t get something fornothing.” 

Another thing on which most politicians, economists 
and business men agree is that the output per man-hour 
to-day is lower than it was before 1939, and much 
lower than during the late war. The reasons given for 
this vary according to the individual’s political, econo- 
mic or medical outlook. It is said that men worked so 
hard and for so long under the stimulus of war that 
they are tired and stale to-day; that the shortage of 
food, with its monotony and low nutritive value, has 
8a our energy; that taxation—particularly Pay 
As You Earn—has reduced incentive in those men who, 
by hard work, could earn big money ; that the shortage 
of consumer goods, and the fact that there is little on 
which to spend money, has again reduced incentive. 

All the talk I have heard or seen in print has been 
of the lost incentive or output of the actual producer— 
the workman ; there is no mention of lost incentive in 
management—not a word of the ts who also 
might be expected to be tired and stale, to be suffering 
from malnutrition, to be depressed by high taxation. 
Yet it is evident to anyone looking for those signs that 
they are there, and in large measure. Just as many 
workmen say or think “‘ Why should we work hard ?” 
or “ Why shouldn’t we take a day off when we want 
to?” so far too many executives are acting as though 
they were thinking, “‘ Why should I sweat to keep 
costs down—the Government will take my profits in 
one way or another,” or “ This is a sellers’ market and 
I can sell everything Ican make,” or “‘ Only a slump— 
which must come soon—will make my men and my 
material suppliers be sensible in giving a reasonable 
return for my money.” 

Nothing could be more dangerous than management 
fatigue, and I want to give you something on which 
to think. From September, 1933, to September, 
1946, works costs of electrical generating plant increased 
120 per cent., despite great advances in manufacturing 
methods which prevented the increase being even 
higher. Costs are still rising in this country ; materials 
are gaing up at a rate alarming to anyone exporting a 
large proportion of total production. Wage increases 
are by no means ended and, in general, there is little 
sign of response to the many appeals for greater output 
and increased production. Most people pay lip service 
to these appeals, but nothing really happens. 

You, gentlemen, may say there is nothing you can 
do about it, but if—as a rs to be the case—every- 
body takes that delightfully easy line, then we shall 
certainly sink deeper into the mess we are already in. 
There is something you can do about it. The members 
of the Institution of Production Engineers are respon- 
sible, in the main, for planning or supervising actual 
production and therefore are in touch with both work- 
people and senior management. You, by yourexample, 
by clear thinking, and by blunt talking in and out of 





* Presidential address to the North-Eastern Section 
of the Institution of Production Engineers, delivered at 
Newcastle-on-Tyne on December 12, 1946. Abridged. 
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business hours, can exercise an influence far greater 
than you imagine. Unless somebody starts off in the 
right direction, there will be nobody for the masses to 
follow ; and there is nothing more important for Great 
Britain—and for the world—than that we should regain 
our industria] leadership. 

What is really wrong with us? Are we tired and 
stale? I have been averaging over 90 hours a week on 
thejob for more than seven years, and am still. Yes, 
probably we are tired and stale, but not more so than 
we were in 1940 and 1941, when we were fighting for 
our very lives. If we have not the stimulus to work 
to-day, then it is because we do not realise how des- 
— is our position to-day. The problem has not 

nm put across, and you gentlemen can spread the 
Gospel of Hard Work and why it is necessary. 

Are we undernourished and soured by the monotony 
of our food ? I have been recently in Australia, where 
the food was so good that I honestly could not remember 
whether, in pre-1939, we ever reached its excellence in 
this country. The variety, quality and quantity of 
food in Australia are superb—yet no one wants to work 
there, any more than here. Certain it is that food can- 
not be blamed in Australia for the industrial unrest and 
“ go slow ” that is so evident there. 

taxation or P.A.Y.E. destroying incentive? If 
80, again the problem has not. been put over. Some- 
body—or rather, everybody—has got to pay for the 
luxury of a war, for improved social services, for 
the many things a benevolent Government does for us 
these days. ain we must realise that ‘ You can’t 
get something for nothing.” Of course we want, and 
should have, social security, better education, better 
housing, and all the many things we are promised, but 
they must be paid for. The British people did not 
flinch when Winston Churchill told them blunt truths 
and bitter facts. The British working man is no fool 
and is not a coward, but, if he doesn’t know the reason 
for things, he can be extremely pigheaded. 

Does the lack of goods in the shops really affect a 
man’s output? If so, is there anything that can be 
done about it? I believe that there is. There are 
only two things that one can do with money—spend it, 
or save it. you cannot spend it, but have been given 
attractive and sensible reasons for saving, then you 
would not mind your inability to spend it; but why 
should you save it? If you lose your present job you 
can easily get another; there are plenty of others— 
and there is always the dole. There is no need to save 
for old age—the new social insurance scheme provides 
for that. There is no need to save to buy your own 
house—the national policy is to force people to rent 
State-owned or municipally-owned houses. If you 
don’t own a thing, your pride in it is reduced or elimin- 
ated and you don’t want to spend (and therefore to save) 
money for making your home attractive. 

Are we at last coming to the root cause of low output 
—a reduction of pride—less pride in our homes, 
pride in our products of manufacture, less pride in our 
country ? Or is it that the fear of unemployment, the 
fear of old age, has gone and that fear as a spur no 
longer exists ? Both are horrible thoughts, and I find 
it hard to believe that pride cannot be restored, or that 
fear is for any Britisher to give his employer 
a fair return for a fair day’s pay. 

My company have adequate export orders for elec- 
trical generating plant, but a recent example of com- 
petition is an indication of the shape of things to come. 
Tendering for a turbo-alternator to a European country 
which is a food exporter, my company’s price of 
123,0001. was the lowest British price and lower than 
Swiss and Swedish tenders; but the order was placed 
with Czechoslovakia at 68,0001. Obviously, that com- 
pany wanted work badly; but we also wanted that 
order and had quoted a cut price. Can the Czecho- 
slovak company cover their costs at that low price ? 
I believe that they can ; their coal] and steel costs were 
half ours before the war, and their workmen are highly 
skilled and industrious. That example is a taste of the 
competition that will be coming before long, when the 
present sellers’ market ends. 

I make no attempt to put forward a solution to the 
problems of to-day or to submit plans for the future ; 

ly we see a huge superstructure of planners being 
superimposed on the actual producing force, and those 
lanners must be paid from our production. Never 
et us lose sight of the fact that anyone who is not 
actually producing must be supported by those who do. 
The managing director or chief executive, without 
whose foresight and planning production could not go 
on, no less than the office boy, must take his salary out 
of the earnings made possible by the men who actually 
make the articles which are sold. The fact that the 
producer is useless without the executive, or the 
executive without the producer, is something that the 
whole nation and its leaders must always remember. 
It may be easier to replace the producer than the 
executive, because it takes lo’ to train and provide 
the necessary experience for the executive, but he and 
the producer are equally necessary. 
It is incumbent upon every one to ensure that we 





are not being extravagant in any phase of production 
activity. It is just as wrong to over-tool a production 
job as to under-tool it; just as wrong to have two 
office boys when one would do as to “ carry passengers ” 
among the senior executives. Economy and efficiency 
must be the watchwords of the whole country if we are 
to climb out of the mess we are now in. In the sellers’ 
market which exists to-day, the prime consideration 
must be efficient design and production ; but, in a few 
years’ time, when a buyers’ market may be with us, 
there will be, in addition to design and production, 
the important aspect of selling. We should be training 
to-day for the buyers’ market ahead, and for this, 
world events in the past few years have demonstrated 
emphatically what poor showmen are the British as a 
race. We are all familiar with radar, and because radar 
has an American title, are inclined to believe, as the 
Americans do, that radar was conceived and invented 
in their country ; but radio direction-finding, or R.D.F., 
as it was known in the earlier days, preceded radar, 
and the true credit for leading the world in that field 
should be given to our own scientists. 

In atomic research, Thomson and Rutherford led 
the world, and although the gigantic resources of 
America, with their freedom from bombing, made it 
expedient for the ultimate development of the atomic 
bomb to be carried out in America, yet again it is to 
the scientists of this country that the true credit goes. 
The sulpha drugs and penicillin, which saved thousands 
of lives in the armed forces of the Allied Nations, owed 
their existence to the researches of British medical 
scientists. Mulberry, Pluto, Fido, D.D.—all of which 
are now household names—were conceived, designed 
and popry in Great Britain under the stress of 
war, and p! @ greater in final victory than 
has ever been peed seal saadlaeh claimed by Great 
Britain. Without Mulberry, we could not have main- 
tained our shock troops on the beaches of Normandy 
over the first critical weeks of invasion. Without 
Pluto, it is quite certain we could not have maintained 
our armoured forces and our mechanised army in the 
chase across Europe without fantastic losses of tankers 
and their crews. Without Fido, our losses of returning 
bombers under fog and low cloud conditions would 
have been much higher than they were. Without 
D.D.—the swimming tank—it is problematical whether 
our attack on Normandy would have been the success 
it was, or whether the crossing of the Rhine could have 
been accomplished so apparently easily. I do not 
suggest that we, as a nation, should think we are the 
inventors of everything in the world; but, looking 
ahead to our phantom buyers’ market, this country 
must assert itself and see that its scientists, ineers 
and craftsmen are given the credit for their skill, their 
experience and their initiative. 

I cannot glance through the advertisement pages of 
an American journal without feeling that I want to 
buy a large number of the things which are depicted 
so attractively ; and I have the urge to buy these 
things despite the fact that my knowledge and experi- 
ence of American goods has convinced me that there 
are British equivalents at least as good and probably 
much better. I am not decrying America, with its 
huge production and huge internal domestic market, 
but I am trying to make you think whether this 
country cannot do as well and better. 

Britain has suffered in her internal economy and the 
standard of living of her people as much as or more 
than any other country among the Allied Nations. 
I say this even after considering Russian losses and 


damage. It is natural that, under present t-war 
conditions, there should be a slight feeling of inferiority 
complex; but we must not feel that. We do not 


want to adopt the Hitler slogan of “‘ The Master Race,” 
but we do want to remember Professor Silvanus 
Thompson’s “ancient Simian proverb” that “‘ What 
one fool can do, another can.” We do want to remember 
that the way to obtain maximum progress is for every 
man to have it as his aim and ambition to be efficient 
in the job allotted to him, no matter what that job 
may be at the moment. 

It is a good thing occasionally—but not too often— 
to stand still and look both ways; to look back at the 
past and see the mistakes we have made, to analyse 
why we made those mistakes, and then to look confi- 
dently to the future knowing that we shall not repeat 
those past mistakes, although we can be sure we shall 
make new ones in our endeavours to move forward. 
In the great majority of cases, we can learn more and 
can progress faster if we look back and study past 
experience before embarking on some new venture 
which may take us into the realms of the unknown. 

(T'o be continued.) 





GOVERNMENT RUBBER STocks.—In reply to a question 
by Sir Waldron Smithers in the House of Commons on 
Thursday, January 23, the President of the Board of 
Trade (the Rt. Hon. Sir Stafford Cripps) said that on 
December 27, 1946, Government stocks of natural rubber 
were 164,048 tons, with an average c.i.f. cost of 15 $d. per lb. 
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HIGH-PRECISION THREAD-GRINDING MACHINE. 


MESSRS. COVENTRY 


Fig. 1. 


HIGH-PRECISION THREAD- 
GRINDING MACHINE. 


THE thread-grinding machine illustrated in Figs. 1 to 
6, on this and the opposite pages, is described as the 
‘* Matrix ” No. 33 bench thread grinder by its manufac- 
turers, Messrs. Coventry Gauge and Tool Company, 
Limited, Coventry. The term “‘ Matrix ” is the firm’s 
trade mark and the reference to ‘“ bench ” indicates 
that the machine is small enough to be so mounted, 
though it is commonly fitted on a stand, as shown in 
Fig. 1, the floor space thus occupied being 28 in. by 
39 in. The machine is intended for producing small 
screws such as are employed in, say, telephone and 
radio instruments, in which high precision is required. 
Taps for work of this kind can also be ground. The 
thread is ground at one pass of the work across the 
wheel, the periphery of which is formed with a num- 
ber of ribs or cutting edges. The capacity of the 
machine is indicated by the fact that it will accom- 
modate work up to } in. in diameter by 4 in. long 
between the centres, the work traverse being 3 in. 
The minimum pitch that can be cut is 212 threads per 
inch, or 20 B.A., and the maximum pitch is 12 threads 
per inch. The threads may be of any desired contour, 
such as Whitworth, Sellers, or British Association. The 
machine is notable, among other things, for the pro- 
vision of alternative wheel-dressing devices, one of 
which will dress the whéel to grind threads to a very 
high degree of precision while the other may be used 
when the specification of the work is less exacting. 

The wheel, normally 8 in. in diameter by } in. wide, 
is not visible, sines it is masked in this view by a curved 


‘“* Matrix” No. 33. Tureap-Grinpinac MACHINE. 





guard provided with an inspection window. This 
guard is raised in Fig. 4, opposite, in which part of the 
wheel can be seen as a light-coloured segment, while 
to the left of it a portion of the work faceplate is visible, 
the position of the opposite centre, mounted in the 
tailstock, being indicated by the lever to the right of 
the wheel. While referring to Fig. 4, the grinding- 
wheel drive may be explained. The wheel and motor 
assembly is mourted on a slide permitting advance and 
withdrawal of the wheel relative to the work. The 
wheel is driven by the 0-6 b.p. alternating-current 
motor, seen on the right, through a V-belt. Two 
stepped pulleys are provided for the motor spindle, 
and these pulleys, in connection with similar pulleys 
on the spindle, give five wheel speeds, including a 
low s for the diamond dressing operation. The 
spindle is mounted in ball bearings which are lubricated 
with filtered oil by means of two sight-feed lubricators, 
the windows of which are easily visible. It will be 
observed that the spindle assembly is mounted on a 
bracket on the wheel-head, in such a way that the spindle 
can be tilted axially in the vertical plane, the limit of 
this tilting being 6 deg. either above or below the hori- 
zontal line. The object of this adjustment will be clear 
when the method of wheel dressing is described. The 
driving motor, as will be seen from Fig. 4, also carries a 
two-speed pulley which drives, through a round-section 
belt, a two-speed pulley, this, in turn, driving, through 
worm gearing, the shaft seen running towards the front 
of the machine. This shaft provides for the rotation of 
the work faceplate and the traverse of the table. The 
large graduated handwheel to the left of the illustration 
controls the in-feed of the grinding wheel. The belt 
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of the two-speed drive is tensioned by a spring-loaded 
jockey-pulley device, the pivot of which can be seen 
below the work-driving shaft. 

The two-speed drive gives two ranges of speed to 
the motions concerned, but, by means of pick-off 
gears, a wider range of work speeds is provided. These 
gears are seen in Fig. 3. When the machine is at work 
they are protected by a sliding cover, distinguishable 
as a light-coloured rectangle on the right of Fig. 1. 
On the inside of this cover is engraved a table of the 
speeds obtainable with the various gears, so that when 
the cover is reversed and propped up, as shown in 
Fig. 3, the required information is readily available. 
With the standard pick-off gears and the high range 
of drive, seven work speeds are provided, from 8-3 
r.p.m. to 75r.p.m. With the low range of drive, there 
are seven speeds between 3 r.p.m. and 27 r.p.m. When 
the machine is making the return movement, the speed 
is 230 r.p.m. with the high range drive and 82 r.p.m. 
with the low range drive. The required traverse of the 
table, to suit the pitch of the thread being ground, is 
obtained by change-gears situated in a box on the left 
of the work-table. These are seen in Fig. 2, in which 
view the protecting cover has been removed and shows 
the chart, set out in both English and metric pitches, 
mounted on the inside. This set of change gears, of 
course, affects the movement of the leadscrew which 
determines the rate of traverse of the table, the lead- 
screw having a pitch of 12 threads per inch. The 
standard equipment provided covers the change gears 
for any six- pitches selected by the purchaser of the 
machine. The rate of traverse, being determined by 
the change gears, is independent of the length of 
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traverse which, of course, depends upon the length 
of thread to be ground. The length of traverse is 
controlled by the two adjustable dog stops seen on the 
front of the table in Fig. 4. The stop on the right is 
a quick throw-out trip which disengages the wheel 
from the work when the trip comes into action. 

Still referring to Fig. 4, to the left of the large hand- 
wheel will be seen four push buttons, one pair of which 
stops and starts the driving motor while the other pair 
controls the motor of the coolant pump. Immediately 
above the buttons are two knobs with peripheral 
graduations. The knob on the left is the pitch-corrector 
control, which can be finely adjusted; the effect of 
using it is virtually to lengthen or shorten the basic 
pitch of the leadscrew. The knob on the right is 
the side-cut control which, since it affects the leadscrew 
nut, enables the wheel to be aligned to suit work which 
has been previously roughed out. The ball-ended lever 
seen below the right-hand knob is the table-traverse 
lever, which operates a clutch to start or stop the 
traverse at any desired point. The two levers to the 
right of the handwheel are quick throw-out levers for 
disengaging the wheel and work at any desired point. 
The work is mounted between a dead centre at the face- 
plate and one in the tailstock. both centres being Morse 
No. 0 taper. The work is driven by a dog on the face- 
plate. The tailstock is clamped in the required position 
on the table, on which it is set on V and flat ways. The 
barrel carrying the centre is of triangular cross section, 
and adjustment is provided for wear. Contact between 
the centre and the work is maintained by a compression 
spring. The table is mounted on frictionless roller 
V-ways which are of sufficient length to give adequate 
support to it through the full range of traverse. Coolant 
is supplied at the rate of three gallons per minute by a 
motor-driven pump at the rear of the wheel; the 
coolant discharge nozzle is clearly visible in Fig. 4. Oil- 
bath lubrication is provided for the enclosed units ; 
small details and other parts are served by grease cups. 
Great care has been taken to prevent access of coolant 
and dust to the working parts. The main contactor 
gear for the driving motor is situated behind the push- 
button panel, and the whole machine is self-contained, 
the only installation work necessary being to connect 
the electrical supply to the three-pole fuse switch seen 
in the base in Fig. 1. 

As regards actual operation, when the work is in 
Place, the handwheel is set to the required thread 
depth by means of the large graduated ring attached to 
it, this. movement giving the necessary in-feed. The 
wheel does not thereafter advance, the grinding control 








being started by the traverse lever. When the thread has 
been ground as determined by the stops, and the throw- 
out trip operates, depression of this lever to its lowest 
position returns the table to its original position ready 
for the next component. It will be evident, therefore, 
that operation is simple and straightforward ; in fact, 
the machine can be worked at a high rate of produc- 
tion by unskilled labour. It is only the setting-up 
operation that calls for skill. This operation may be 
taken to include the dressing of the wheel. The wheel is 
supplied originally with a smooth periphery into 
which a series of parallel grooves, not a helical thread, 
is cut, the grooves being of the same contour as the 
thread to be formed on the work. These grooves 
are cut by a conical. diamond, the apex angle of which 
is less than the included angle of the thread, so that 
all the cutting is done by the extreme rounded point 
of the diamond. This means that, as the diamond 
is traversed across the wheel face, it must also be recip- 
rocated in the radial direction of the wheel, the com- 
bined movements giving a path to the point correspond- 
ing with the thread contour. The diamond dressing 
device, as will be evident from Fig. 5, is only small, 
since it is mounted between the work centres. The 
traversing movement of the point is derived from the 
table leadscrew, so that there cannot be any error 
between the pitch of the wheel ridges and the pitch 
of the thread ground. The reciprocating movement 
is derived from a rotating peg in the faceplate, the 
intervening mechanism actuating a cam, on the peri- 
phery of which is a tracing stylus directly connected 
with the diamond point. The diamond is not. visible 
in Fig. 5. The circular cover on the right of the box 
gives access to the cam, a different cam being required 
for each thread. A circular spirit level for setting is 
seen on the top of the box. The parallelism of the 
wheel is governed by the table ways, and it is therefore 
correct. 

It is important to note that, if the wheel were dressed 
with its plane truly vertical, the correct theoretical 
form of thread would not be produced. The provision 
for tilting the wheel axis in the horizontal plane, 
however, enables the plane of the wheel, when it is 
being dressed, to be set to correspond with the helix 
angle. of the thread to be cut and the.cam movement 
thus results in perfectly correct forms. The precision 
obtained by the diamond dressing device is not always 
required, and, therefore, for less exacting work, a wheel 
crushing unit is embodied in the machine. This unit 
is seen in Fig. 6, and consists of a hardened-steel roller 
having parallel thread-form grooves, mounted freely on 
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an arbor. The unit is attached rigidly to the base of 
the machine at the rear of the grinding wheel. Its 
situation may be more clearly visualised by comparing 
Fig. 6 with Fig. 2, since both views are looking in the 
same direction, although the cover visible in Fig. 2 is 
removed in Fig. 6. To dress the wheel by crushing, the 
wheel slide is moved inwards, while the wheel is being 
rotated slowly by hand, until contact with the roller is 
made, so that the form of the roller is impressed on the 
wheel periphery. A safety stop is provided in order to 
prevent accidental engagement of the wheel and roller 
during normal grinding. The motor, of course, is 
stopped and the wheel is turned by a crank handle 
inserted in the spindle. Sets of crushing rollers are 
available to cover the complete range of normal threads. 
It may be mentioned, in conclusion, that a microscope 
with a magnification of x 10 can be fitted for viewing 
the wheel form and work threads. 





INSTITUTE OF METALS.—The Platinum Medal of the 
Institute of Metals for 1947 has been awarded by the 
Council to Dr. J. L. and Mrs. Haughton (née Dr. M. L. V. 
Gayler) jointly, in recognition of their outstanding ser- 
vices to the science of metallurgy. The Medal will be 
presented at 10 a.m., on March. 5, the first day of the 
Institute’s annual general meeting. 





INSTITUTION OF NAVAL ARCHITECTS.—As previously 
announced briefly, the eighty-eighth annual meeting of 
the Institution of Naval Architects will be held on Wed- 
nesday, March 26, and during the two following days, at 
the Royal United Service Institution, Whitehall, London, 
S.W.1. The annual dinner will be held on the first day 
of the meeting, at 7.15 for 7.30 p.m., in the Grand Hall 
of the Connaught Rooms, Great Queen-street, W.C.2. 
The programme of the proceedings and a list of the papers 
selected for discussion will be issued in due course. 





REPORTS ON GERMAN OIL-ENGINE INDUSTRY.—The 
British Internal Combustion Engine Manufacturers’ 
Association announce that the Ministry of Supply have 
made available to them copies of the B.I.0.S. (British 
Intelligence Objectives Sub-Committee) final report 
No. 584, Item Nos. 12, 18,19, 26,31 and 32—“‘ Investiga- 
tion of the German Oil-Engine Industry, Design, Re- 
search and Production.” Firms interested in the sub- 


ject of this report, whether they are members of the 
Association or net, may consult copies of it at the offices 
of the Association, 32, Victoria-street, London, S.W.1. 
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CONFERENCE ON‘ PULVERISED 
FUEL. 

Tue Institute of Fuel is organising a Conference on 
Pulverised Fuel, to be held in Harrogate from June 3 to 
6. Upwards of 50 papers are being contributed by 
engineers and technical men in the electricity-supply 
and water-tube boilermaking industries, t 
Research Station, the British Coal Utilisation Research 
Association, the National Coal Board, the British 
Refractories Research Association, and other branches 
of British industry and research organisations con- 
cerned with the manufacture and use of pulverised-fuel 


fired plant. Contributions are also expected from | Y 


South Africa, Australia, the United States, France, 
Holland, and Germany. The papers, however, will 
not be read at the Conference as, clearly, this would 
leave no time for the discussion of the points raised in 
them. Instead, the papers are to be published in a 
book, which will be sent four weeks before the date of 
the opening session to all who take up membership of 
the Conference. In addition to the papers, the book 
will contain the p me for each session and an 
index to subjects and to authors. The points to be 
discussed at each jicular session will be stated 
and references will be given to the comments of the 
authors on them. Each session will be opened by a 
rapporteur, who will survey the matters to be discussed 
and summarise the statements made and facts given 
relative to them in the papers. The Conference 
sessions will then be devoted ost wholly to discus- 
sion. Reports of all the speeches made, with the 
rapporteurs’ contributions, will appear as a second 
volume, to be issued, at an early date, to all members 
wane sone ae of social events is 

i ee will include a civic reception, 
@ luncheon and a dinner. Membership of the Con- 
ference will be open to all persons interested in pul- 
Men ory hy = ee to members of the 

ute 0} The rogramme is not 

complete, but the Conference amas have guigeted 
a list of persons interested, apart from members of the 
Institute, to whom detailed particulars will be sent as 
soon as they are available. Requests for names to be 
added to this list should be addressed to the Pulverised 
Fuel Conference Committee, The Institute of Fuel, 
18, Devonshire-street, London, W.1. 





LAUNCHES AND TRIAL TRIPS. 


8.8. “‘ JuLI.”—Single-screw trawler built by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard 
Selby, for the Gover tof Iceland. Main di si : 
175 ft. by 30 ft. by 16 ft. Triple-expansien engine sup- 
plied by Messrs. Amos and Smith, Limited, Hull. Launch, 
January 24. 


LIGHTER.—Single-screw Diesel-engined lighter builf 
by Messrs. James Lamont and Company, Limited, Clyde 
Shipbuilding Yard, Port Glasgow, to the order of the 
Irrawaddy Flotilla Company, Limited, Rangoon. The 
lighter will be divided later into two sections for shipment 
to Rangoon. Five further lighters are being built for 
the same owners. Launch, January 24. 








CONTRACTS. 


MEssRS. SYNROC PRODUCTS AND CONSTRUCTIONS, 9a, 
Trebeck-street, London, W.1, have been given the con- 
tract for the replacement of glass at the Carriage and 
Wagon Works of the London Midland and Scottish Rail- 
way at Derby, following the removal of blackout materials 
and fittings. 


MeEssrs. THOS. WRIGLEY, LiImIreED, Manchester, are to 
reconstruct a bridge carrying the London Midland and 
Scottish Railway over the Wigan-road between Ambers- 
wood Junction and Red Rock, on the Wigan-Chorley 
section of the line. 


MESSRS. MARCONI’S WIRELESS TELEGRAPH COMPANY, 
LrIrED, Chelmsford, Essex, announce that their asso- 
ciated company, Marconi Espafiola, have obtained a con- 
tract for the supply of four high-power short-wave broad- 
casting transmitters to the Spanish State Broadcasting 
Service. The manufacture, testing and installation of 
the transmitters, each rated at 110 kW, will be carried 
out by the Madrid and Chelmsford factories working in 
close collaboration. 


ASSOCIATED BRITISH OIL ENGINES, LIMITED, Duke’s- 
court, 32, Duke-street, London, S.W.1, and the BrusH 
ELECTRICAL ENGINEERING COMPANY, LIMITED, Lough- 
borough, have jointly received an order for two Petter- 
Brush Diesel-electric sets and transformers for the St. 
Samsons power station of the State of Guernsey Elec- 
tricity Department. Each set comprises a Petter super- 
scavenge six-cylinder engine developing 576 brake horse- 
power at 600 r.p.m., and driving a 400-kW 400-volt 50- 
oycle three-phase Brush alternator connected to a 





500-KVA 400-6,600-volt Brush transformer. 


BRITISH STANDARD 
SPECIFICATION. 

Tue following specification of engineering interest 
has been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
§.W.1, at the price quoted at the end of the paragraph. 


Plastic Mouldings.—Some years before the war, a 
comprehensive survey of the various kinds of specifica- 
tions dealing with the properties of the moulded 
insulation required by the electrical-engineering indus- 
was made by a committee of the British Standards 
Institution. The needs were found to fall into three 
divisions, namely, (a) ifications fixing the minimum 
requirements of moulding insulating materials for 
various kinds of application ; (5) ifications of the 
properties of the various broad of moulded 
materials; and (c) methods of tests which could be 
applied to finished industrial mouldings. Various 
committees of the Institution, the British Plastics 
Federation, and the British Electrical and Allied 
Industries Research Association have been engaged on 
these different branches of the work. In category (a), 
two specifications have been published, namely, B.S. 


No. 771-1938 and B.S. No. 1322-1946, tively 
dealing with phenolic moulding materials and mould- 
ings of the phenolic and aminoplastic types. In cate- 


gory (b) a specification for moulded insulating materials, 
B.S. No. 488, was issued in 1933 and is now under 
revision ; further specifications of a similar kind are 
in preparation. As regards tests on finished mouldings, 
it was realised that proof tests on complete mouldings 
would always be needed for the acceptance of —_ 
ducts. It was considered, however, that the develop- 
ment of a technique for cutting miniature test speci- 
mens from the complete mouldings and the develop- 
ment of suitable tests, electrical, physical and mech- 
anical, on such miniature specimens, was as 
a means of effecting control over the production a the 
mouldings. The British Electrical and Allied Industries 
Research Association was, therefore, asked to investi- 
gate the question of the development of a suitable 
testing technique. A technical report, B/T 40, was 
prepared by the Research Association and this has 
now been published by the British Standards Insti- 
tution as an “Interim Report on Suggested Methods 
of Testing Finished Mouldings (Plastics),” B.S. No. 
1330-1946. The report deals with the preparation of 
small specimens from finished mouldings and with 
impact strength, cross-breaking strength, crushing 
strength, electrical strength, surface resistivity, plastic 
yield with temperature, resistance to heat, specific 
gravity, water absorption, and other matters of a 
similar nature. The Institution hope that the report 
will enable the electrical and plastics industries to 
obtain experience in the technique of testing, so that 
standard tests, suitable for inclusion in specifications, 
can be evolved in due course. [Price 7s. 6d., postage 
included.] 





BOOKS RECEIVED. 


The Eastern Union Railway, 1846 to 1862. By H. F. 
Hitton. Issued to Commemorate the Opening of the 
Eastern Union Railway One Hundred Years Ago. The 
Press Relations Officer, The London and North Eastern 
Railway, Dorset-square, London, N.W.1. [Price 
2s. 6d.) 

War Period Report of the Electricity Commissioners. 
Twentieth Report Covering the Six Years 1st April, 
1939, to 31st March, 1945, Inclusive. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 10s. net.]} 

** Mechanical World ’’ Monographs. No. 32. Characteristic 
Data on the Mixture of Air and Water Vapour for 
Atmospheric Conditions. By J. R. FINNIECOME. 
[Price 2s. 6d. net.] No. 33. The Calculation of Heat 
Loss from Steam Pipes (The Economic Thickness of 
Insulation). By H. BvcKiey. [Price 2s. 6d. net.) 
Emmott and Company, Limited, 31, King-street West, 
Manchester 3. 

Explosion and C in Gases. By 
PROFESSOR WILHELM JosT. Translated by HuBER O. 
CrorT. McGraw-Hill Book Company, Incorporated, 
330, West 42nd-street, New York 18, U.S.A. [Price 
7-50 dols.] McGraw-Hill Publishing Company, Limited, 
Aldwych House, Adwych, London, W.C.2. [Price 
378. 6d.) 

Fuels and Fuel Burners. By KALMAN STEINER. McGraw- 
Hill Book Company, Incorporated, 330, West 
42nd-street, New Yerk 18, U.S.A. [Price 4-50 dols.] 
McGraw-Hill Publishing Company, Limited, Aldwych 
House, Aldwych, London, W.C.2. [Price 22s. 6d.} 

Oxygen in War and Peace. The British Oxygen Com- 
pany, Limited, Grosvenor House, Park-lane, London, 
W.1. 

Serving a Nation at War, 1939 to 1945. A Review of the 
Building and Civil Engineering Work of John Laing and 
Son Limited, London and Carlisle. John Laing and Son 
Limited, Miil Hill, London, N.W.7, 
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PERSONAL. 

Mr. S. C. Laws, 0.B.E., M.A., M.Sc., Principal of the 
Northampton Polytechnic, St. John-street, London, 
E.C.1, is retiring at the end of March after 22 years’ 
service. His successor will be DR. JOHN ERIC Ricuarp- 
son, B.Eng. (L’pool), M.I.E.E., A.M.I.Mech.E., at present 
Principal of the Royal Technical College, Salford. 

Wine-Compr. W. THOMAS, late Air Staff (Officer 
attached to the Air Sea Rescue Directorate, R.A.}., has 
joined the staff of Messrs. F. Perkins Limited, [’cter. 
borough. 

Mr. S. A. BLACKWELL, M.I.Mech.E., M.I.Struct.k,, 
is now chief engineer of Wright’s Ropes, Limited, Bir. 
mingham, and of their subsidiary company, the Rollason 
Wire Company, Limited. 

Proressor A. M. PORTEVIN has been elected an 
honorary member of the Iron and Steel Institute in 
appreciation of his outstanding contributions to metal- 
lurgical knowledge. He was awarded the Carnegie Gold 
Medal in 1907 and the Bessemer Gold Medal in 1936. 

Lieut.-Cot. THomMAsS MITCHELL, B.Sc. (Kudin.), 
A.M.Inst.C.E., has been appointed to the Colonia) 
Service as an executive engineer in the Public Works 
Department, Trinidad. Other appointments include 
that of Mr. R. A. LEEMING, B.Sc. (Eng.) (Lond.), 
M.Inst.C.E., as senior assistant to the senior resident 
engineer, Trinidad Water Scheme, and that of Mr. W. P. 
STEELE, B.Sc. (Eng.) (Lond.), A.M.Inst.C.E., as super- 
intending engineer, Water Development Department, 
Tanganyika. 

Mr. ALAN P. Goop has resigned from the boards of 
Tarran Industries, Limited, and Folland Aircraft, 
Limited, and also, subject to the conclusions of nego- 
tiations, from the boards of Lagonda, Limited, and 
Darwins Limited. He will concentrate his main acti- 
vities on the managing directorship of the Brush Elec- 
trical Engineering Company, Limited. Mr. I. A. 
MarRRIoTr, commercial director of Associated British 
Oil Engines, Limited, has joined the board of the Brush 
Electrical Engineering Company as local director respon- 
sible for sales. The sales staffs of these two firms will 
work in future as a combined organisation. 


Mr. J. O. Bovine has retired from the boards of Colliery 

Engineering, Limited; Aerex, Limited; and Cupola 
Mining and Milling Company, Limited. The How. R. M. 
PRESTON has joined the boards of these companies and 
has been elected chairman. 
Mr. J. B. Lonemurr, M.B.E., who has been general 
welfare officer to Messrs. Newton, Chambers and Com- 
pany, Limited, Thorncliffe, near Sheffield, since 1942, 
and was previously welfare officer to Messrs. Mavor and 
Coulson, Limited, Glasgow, has been appointed Director 
of Welfare by the National Coal Board. 

Mr. H. P. Cotes has been released by the Board of 
Trade from his post as Director of Molasses and Industrial 
Alcohol, and Mr. H. N. Grunpy, O.B.E., has been 
appointed to succeed him. 

Mr. E. G. CursusnH, A.Inst.M.M., has left the Skefko 
Ball Bearing Company, Limited, to take up the appoint- 
ment of senior assistant in metallurgy at Coventry Tech- 
nical College. 

Mr. W. HEALEY, B.Sc. (Eng.), M.I.Mech.E., has been 
appointed assistant for vocational education to the 
Educational Adviser to the Comptroller, British West 
Indies. 

Mr. J. Knicut, of 21, Wellshot-drive, Cambuslang, 
Glasgow, has been appointed by MEssrs. WYCLIFFE 
FOUNDRY AND ENGINEERING COMPANY, LIMITED, and 
FOLLSAIN METALS, LimITED, Lutterworth, near Rugby, 
to handle their malleable-iron castings, ‘‘ Varatio” 
variable-speed gearboxes, and heat- and abrasion- 
resisting castings for the whole of Scotland. 

In collaboration with Messrs. E. S. MOwaT AND 
Sons, who have been their agents in South Africa for 
many years, MESSRS. WILD-BARFIELD ELECTRIC FUR- 
NACES, LIMITED, Elecfurn Works, Watford By-Pass, 
Watford, Hertfordshire, have formed a company regis- 
tered in the Union bearing the name WILD-BARFIELD 
(SguTH AFRICA) (PROPRIETARY), LIMITED, with offices 
at 51, Milne-street, Durban, Natal. 

Messrs. SIMMONDS AEROCESSORIES, LIMITED, have 
decided to close their works in the Great West-road, 
Brentford, London, and, as from February 1, to concen- 
trate their light manufacturing activities, their head- 
office organisation and their research departments at 
their Treforest Works, near Pontypridd, Glamorgan. 
Their London office, at 2 and 3, Norfolk-street, Strand, 
W.C.2, and their regional offices are unaffected by the 
change. 

The coal business of Messrs. THOS. W. WARD, LIMITED. 
has been merged with that of Messrs. LONGBOTTOM AND 
Company, Lrurrep, the new company being known as 
Messrs. THOs. W. WARD (CoAL) LONGBOTTOM, LIMITED, 
Harvest-lane, Sheffield, 3. Two other branches of Messrs. 
Ward’s ceal business, namely, the Low Moor Coal 
Company, Bradford, and the F1IsHPpoNDS COAL COMPANY, 
Wharf-road, Fishponds, Bristol, are also included in the 





amalgamation. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scotiish Steel.——Last week’s working programme was 
severly cut, melting operations being reduced to the 
extent of about ten furnaces, while the rolling of heavy 
steel was curtailed from the normal 17 shifts a week 
to 13 or 14. The steelworks normally carry very small 
coal stocks and the Government’s scheme for coal had 
an instant effect. The steelmakers have decided not to 
set themselves a rigid working plan, but to fix the 
programme from week to week and to work as long and 
produce a8 much as their fuel receipts will allow. It is 
understood that efforts are being made to allow the steel- 
works more coal. Cuts have been made in export quotas 
for Period 1, to such an extent that some export orders 
will not be completed for years. Sheetmakers hope to be 
able to keep working at full capacity for another two 
weeks; delivery dates for the home market are still 
almost six months from the date of the order. Pig-iron 
production has not had to be reduced so far, apart from 
the closing of an old furnace at Shotts. 

Scottish Coal.—-Supplies have been maintained rela- 
tively well in this district. The new Government scheme 
has bsen put into force as from the beginning of last 
week, but, in Scotland, the only immediate effect on 
industry was a reduction in the steelmaking programme. 
Though industrial users were cut to 50 per cent. of their 
previous fuel allocations, none has had to stop work, 
as stocks have been available to eke out the current 
reduced deliveries. Works having no stock were given 
due consideration, and supplies were arranged to avoid 
any undertaking having to cease production. The 
consumption of gas and electricity is very high; there 
has been no abatement from the high levels reached 
about Christmas time, but supplies are moving in to 
keep the gasworks and electric power stations working 
without encroaching on stocks unduly. Railway coal 
also has been dispatched in quantities sufficient to 
maintain transport, and in Scotland the railway com- 
panies have been able to meet their obligations. No pit 
has suffered loss of time through transport shortages, 
but opencast production was hampered for a time by 
inadequate wagon supplies, though the position at 
present is more satisfactory. Allocations from the local 
Board of Trade coal pool have been made to various 
industrial users affected by the Government’s general 
allocations scheme, and although the pool was very 
small at first, it served its purpose satisfactorily. More 
coal is being shipped to Liverpool and other parts of 
England to relieve shortages in these areas. Bunker 
demands are brisk, though the fishing fleets were taking 
less. Export cargoes were restricted to inferior fuels. 

Scottish Shipbuilding.—The programme has not yet 
been affected by the fuel crisis and the cut.in steelworks’ 
programmes, but the bottlenecks in various items, such 
as electric motors, engine parts, timber, etc., are such 
that some shipbuilders regard the threatened cut in 
steel as merely another bottleneck. The demand for a 
five-day week is being put forward vigorously by the 
men, and it is thought that unless the coal and steel 
position improves, a shorter week will be necessary~in 
any case. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Production of pig-iron in the district 
is fairly satisfactory, having regard to interruptions in 
deliveries of blast-furnace coke. Finished iron continues 
in good demand. Shortages of steel have tended to 
become accentuated, and in the case of stainless steel, 
manufacturers of chemical plant have taken official 
action ; their represefitations have resulted in a confer- 
ence at Sheffield between representatives of the Ministry 
of Supply, the Ministry of Labour and 30 members of the 
British Chemical Plant Manufacturers’ Association to 
try to find some solution ofthe problem. Standardisation 
of orders was one suggestion. For some time stainless- 
steel manufacturers have been short of skilled labour for 
sheet polishing. There is still a shortage of high-carbon 
steel sheets and bars needed in the agricultural steel and 
engineering: trades. Insufficient skilled labour at the 
rolling mills is also a factor in this situation. Progress is 
being made with the mechanisation of iron and steel 
foundries which is being carried out to offset the shortage 
of foundry labour ; there is a possibility of the employ- 
ment of Polish labour in the foundries, provided arrange- 
ments can be made with the trade unions. 

South Yorkshire Coal Trade.—The production of coal 
has improved at most pits, an exception being Hatfield 
Main where disputes have been in progress. Concern is 
felt regarding the decision to reduce coal allocations all 
round, and the fear is expressed that it may be necessary 
to curtail the length of shifts at work. Increased pressure 
for supplies for public-utility undertakings is being 
experienced. .Coke works regard with apprehension the 
decision-to reduce allocations of coking coal, which have 
not been adequate to maintain full heats for some time. 
Outcrop coal sites are now fairly clear of flood water and 
production is being restored. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—Addressing a meeting at 
Cardiff last week, Mr. Shinwell, Minister of Fuel and 
Power, told his audiehce that the miners were doing the 
right thing under the most adverse and difficult condi- 
tions. To those who expressed themselves as dissatisfied 
with the miners he gave two answers: first, that the 
miners were working with poor equipment, and, secondly, 
that the critics should do the job themselves. He asked 
his audience not to believe the exaggerated stories of 
the compulsory closing of factories due to lack of coal. 
The first consignment of Russian pit props for the Welsh 
mines to be received since the war, and amounting to 
1,500 tons, has been unloaded at Cardiff. In the three 
years before the war about 50,000 tons of Russian timber 
were received annually for the use of the Welsh mines. 
It was not expected that the trade would grow to any great 
extent, however, in view of the commitments already 
entered into with French, Canadian, Newfoundland and 
other suppliers. Cuts in deliveries to some inland con- 
sumers have resulted in supplies being spread over a 
large number of customers. There has not been any 
more coal available for ordinary users, however, and only 
a small volume of the demand encountered on the Welsh 
steam-coal market could be handled. Exports remained 
at a very low level owing to the scarcity of supplies and 
were confined to limited quantities of coke breeze, colliery 
slurries and fines. There was a sustained demand for 
bunker supplies both for the home ports and for the chief 
foreign depots. Patent fuel and coke were in request. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The grave turn of events in the fuel 
industry has shattered all hope of early record outputs 
of iron and steel. Regular deliveries of coal and coke 
are essential to keep the works running steadily. Tem- 
porary suspension of work at furnaces and foundries 
causes much damage to plant, and producers of nearly 
all descriptions of material are devising means for keeping 
iron and steel outputs at as high a level as the increasing 
scarcity of fuel permits. Steelmakers fear that even if 
coal quotas are restored a few weeks hence, a considerable 
time must elapse before producing plants can be re- 
adjusted for full outputs. Coke supplies are insufficient 
to maintain full production of pig iron. Complaints 
continue of inconvenient shortage of semi-finished commo- 
dities, and the heavy demand for finished goods far 
exceeds the production. 

Foundry and Basic Iron.—More high-phosphorus 
pig iron than is obtainable is urgently needed for the 
light foundries. Since the suspension of make of Cleve- 
land brands, North-East Coast founders have had to 
obtain supplies from the Midlands, but the maintenance 
of substantial parcels from that area can no longer be 
relied upon. The production of the basic-iron furnaces 
is absorbed by makers’ adjoining steelworks. * 

Hematite, Low-Phosphorus and Refined Iron.—The 
allocations of East-Coast hematite are readily taken up 
as they become available for home purposes and parcels 
of low- and medium-phosphorus grades of iron are being 
absorbed rapidly. Users of refined iron have covered 
their requirements fairly well and the demand has eased, 
but probably only temporarily. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron manufacturers are able to supply most 
of their customers’ requirements, but the apparently 
unavoidable cuts in steel production at a time when the 
demand is particularly heavy, and is still increasing, is 
very disconcerting ; the only hope seems to be that the 
fuel crisis will be of short duration. Steel billets 4re still 
wanted in larger quantities for the re-rolling mills and 
the consumption of steel semies is high. The various 
descriptions of finished steel are sold as extensively as 
producers consider advisable. Sheet makers have orders 
that will occupy their full capacity for the next six months, 
while plate producers have extensive contracts and are 
behind with their delivery obligations. Sections are 
heavily sold, rail makers have a great deal of work to 
execute and firms providing pit props and colliery 
roofings have well-filled order books. 





“ ATomic AGE” ExuHrsrrion.—An “ Atomic Age” 
Exhibition, which has been organised by the Daily 
Express, was opened at Dorland Hall, Lower Regent- 
street, London, S.W.1, on Thursday, January 23 and 
will remain open until Tuesday, February 25. The 
object. of this display is to explain to the public the 
meaning of atomic energy as a weapon and as a source 
of power. For this purpose the exhibition is divided 
into three main sections, the first of which deals with 
scientific principles, the second with the effects of the 
atomic bombs which haye so far been detonated, and 
the third with the immediate and future possibilities 





of atomic energy for peaceful purposes. 


NOTICES OF MEETINGS. 
It is requested that particulars for insertion in this 
colump shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





LONDON ASSOCIATION OF ENGINEERS.—Saturday, 
February 1, 6.30 p.m., Charing Cross Hotel, W.C.2. 
“ Record Manufacture,” by Mr. E. M. Payne. 

INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Monday, February 3, 4 p.m., Technical College, Sunder- 
land. ‘‘ Combustion Turbines,” by Mr. J. Calderwood. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, February 3, 6 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘‘ Mechanical Engineering 
and Agriculture,” by Mr. 8. J. Wright. Yorkshire 
Branch: ‘Thursday, February 6, 7 p.m., University, 
Léeds. ‘“ Research and Development Applied to Bomb 
Disposal,” by Dr. H. J. Gough, F.R.S. Applied Mech- 
anics Group: Friday, February 7, 5.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. ‘“‘ Automatic Control 
Systems,”’ by Professor A. Porter. 

INSTITUTION OF- ELECTRICAL ENGINEERS.—Mersey 
Centre: Monday, February 3, 6 p.m., Royal Institution, 
Colquitt-street, Liverpool. “‘ Electronic Techniques,” by 
Dr. H. A. Thomas. South Midland Centre: Monday, 
February 3, 6 p.m., James Watt Institute, Birmingham. 
“ Domestic Water-H g inst ions of the Solid-Fuel/ 
Electric Type,” by Messrs. R. Grierson and Forbes 
Jackson. Friday, February 7, 6.30 p.m., Grand Hotel, 
Birmingham. Annual Dinner. Radio Section: Wed- 
nesday, February 5, 5.30 p.m., Victoria-embankment, 
W.C.2. ‘“‘ Calculation of Field Strengths Over a Spherical 
Earth,” by Mr. C. Domb and Dr. M. H. L. Pryce. Tees- 
Side Sub-Centre: Wednesday, February 5, 


6 p.m., : 


Scientific and Technical Institute, Cleveland. ‘‘ Electronic . 


Techniques,” by Dr. H. A. Thomas. Institution: Thurs- 
day, February 6, 5.30 p.m., Victoria-embankment, 
W.C.2. “ British Grid System in War Time,” by 
Messrs. J. Hacking and J. D. Peattie. Measurements 
Section: Friday, February 7, 5.30 p.m., Victoria- 
embankment, W.C.2. 
ment Industry and Continental Practice,” opened by 
Messrs. F. E. J. Ockenden and G. N. Harding. Southern 
Centre :* Saturday, February 8, 3 p.m., South Parade 
Pier, Southend. ‘‘ Generation 
bution of Electricity,” by Mr. J. Hacking. 

INSTITUTION OF PRODUCTION ENGINEERS.—Yorkshire 
Section : Monday, February 3, 7 p.m., Grammar School, 
Keighley. ‘“‘ Production Engineering Research,” by 
Dr. D. F. Galloway. Leicester Section: Friday, Feb- 
ruary 7, 7 p.m., College of Technology, Leicester. Films : 
* Pluto ” and “‘ Through the Mill.” 


Discussion on “ Electrical Instru- * 


and Wholesale Distri- 


INSTITUTION OF CIVIL ENGINEERS.—-Tuesday, Febru- ~ 


ary 4, 5.30 p.m., Great George-street, S.W.1. . “‘ Preven- 
tion of Corrosion on Structural Steel Work,” by Dr. J.C. 
Hudson and Mr. F. Fancutt. South Wales Association : 


Tuesday, February 4, 6 p.m., Institute of Engineers, ; 


Park-place, Cardiff. “Military Bridges Over the Seine 
and Maas,” by Lt.-Col. A. R. Pittendrigh. North-Western 
Association : Thursday, February 6, 6.30 p.m., College 
of Technology,-Manchester. ‘‘ Prevention of Corrosion 
in Ferrous Metals,” by Dr.. J. C. Hudson and Mr. F. 
Fancutt. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 4, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Road Manner 
of the Modern.Car,” by Mr. Morris Olley. 


SocreTy OF CHEMICAL INDUSTRY.—Road and Building 


Materials Group: Tuesday, February 4, 6 p.m., 1, Gros- 
venor-place, S.W.1. Symposium on ‘‘ Modern Methods 
for the Measurement of Particle Size.” 

INSTITUTION. OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, February 4, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. “Steel Manufacture,” by 
Messrs. J. A. Kilbyand W.C. Cameron. 

INSTITUTE OF TRANSPORT.—WMidland Section: Tues- 
day, February 4, 6.30 p.m., Imperial Hotel, Birmingham. 
‘* Limiting Factors in Co-ordination,” by Mr. C. F. 
Klapper. 

INSTITUTE OF ECONOMIC ENGINEERING.— Midland 
Region: Tuesday, February 4, 7 p.m., Chamber of Com- 
merce, Birmingham. ‘‘ Time and Motion Study in the 
Foundry,” by Mr. C. D. Pollard. 

JUNIOR INSTITUTION OF ENGINEERS.—Midland Sec- 
tion: Wednesday, February 5, 6.30 p.m., James Watt 
Institute, Birmingham. Presidential Address: “‘ Power 
Stations, Past and Present,” by Mr. F. W. Lawton. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, February 5, 6.30 p.m., Engineers’ Club, Manches- 
ter. Report of Regional Fuel Efficiency Committee. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
February 6, 6 p.m., 11, Upper Belgrave-street, S.W.1- 
“Thermic Drilling of Concrete and Stone,” by Mr. 
Maurice Lebrun. 

CHEMIcAL Socrery.—-Thursday, February 6, 7.30 p.m.» 
Burlington House, Piccadilly, W.1. ‘ Surface Chemistry 





and Colloidal Problems,” by Dr. A. E. Alexander. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
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THE INDUSTRIAL 
ORGANISATION BILL. 


LEGISLATION of the type more particularly 
associated with the present Government falls mainly 
into one or the other of two broad categories, the 
executive and the permissive; and it is difficult 
to say positively which variety is potentially the 
more dangerous to the future welfare of industry. 
There are, of course, other possible methods of sub- 
division ; for example, from the point of view of the 
individual proprietor or shareholder in an under- 
taking, the same series of enactments might appear 
to be more suitably distinguished as the expropria- 
tory and the distributive—the former designed to 
deprive him of the tangible fruits of his labour and 
resourcefulness, and the latter to dole out to him 
various standardised and rationed benefits which 
he could have provided for himself (if he wanted 
them) at appreciably less cost. This, however, 
may_be regarded as a short-sighted view, whereas 
the essence of planning is to look a long way 
ahead. It is the difficulty of seeing clearly what 
lies ahead that arouses so much suspicion of what 
we have termed the permissive brand of legislation ; 
its compilers, in their anxiety to anticipate all 
possible situations, are so very apt to put into the 
hands of those who must eventually interpret and 
administer these elastic laws a number of weapons 
which, used unskilfully or with ulterior motives, 
can easily inflict damage that no plea of initial 
good intentions can justify or correct. To vary 
the metaphor, the surgeon’s knife can easily prove 
lethal if it is misdirected, though as an instru- 
ment it may be the most perfect of its kind ; if it is 
imperfect, the danger is obviously greater ; and if 
there is no real need for a surgical operation at all, 
the patient may be excused for feeling legitimately 
apprehensive. 

The Industrial Organisation Bill, the text of which 
was published on January 27, has every appearance 
of being just such a questionable instrument. Its 
purpose is to enable effect to be given to the findings 
of the various “working parties” appointed by 
Sir Stafford Cripps, as President of the Board of 
Trade, to examine the operation of sundry industries 
which, being outside the Government’s nationalisa- 





tion plans, and ostensibly still free to conduct their 











powers of interference and inquisition which are 


02 | disturbing by their vagueness, and upon Ministers, 


who may or may not be competent to exercise it, an 
authority that the wisest of Parliaments must find 
it difficult to direct aright, and practically impossible 
to deny in the face of Cabinet determination to 
enforce it. 

In the words of the preamble to the Bill, these 
purposes are “to provide for the establishment of 
development councils to exercise functions for im- 
proving or developing the service rendered to the 
community by industries and for other purposes in 
relation thereto, for making funds available for 
certain purposes in relation to industries for which 
there is no development council, for the disposal 
of any surplus of funds levied under emergency 
provision for encouragement of exports, for the 

of grants to bodies established for the 
improvement of design, and for purposes connected 
therewith and consequential thereon.” It provides 


3| that Orders establishing such development councils 


““may”’ be made by the Board of Trade, the 
Minister of Agriculture and Fisheries, the Minister 
of Supply, the Minister of Food, the Minister of 
Works, the Admiralty, the Secretary of State, or 
the Minister of Fuel and Power ;. but that, before 
making an Order, “‘ the Board or Minister concerned 
shall consult any organisation appearing to them 
or him to be representative of substantial numbers 
of persons carrying on business in.the industry and 
such organisations representative of workers in the 
industry, as appear to the Board’ or Minister. con- 
cerned to be appropriate.” ; 

It is specified that a development council shall 
consists of three categories of members, namely, 
“persons capable of representing the interests of 
persons carrying on ‘business in the ‘industry ; 
persons capable of representing the interests of 
workers in the industry”; and independent 
members, having no such financial or industrial 
interest, one of whom shall be chairman of the coun- 
cil. Council members may be paid, and provided 
with pensions and gratuities in due course ; and, 
while an Order must specify the number, or the 
maximum number, of persons to be ‘appointed in 
each category, the Bil' contains no. suggestion ‘of 
the numbers, which, on the face of things, may be 
only one of each. An Order may require that 
eee carrying on business in the industry shall 

be registered; and that they shall be required “‘ to 
furnish such returns and other information, including 
information with respect to the productive capacity, 
capital assets, staff, output, orders,.sales, deliveries, 
stocks and costs of any such business, as appear to 
the council to be required for the exercise of any 
of their functions,” and “‘ to produce for examination 
ov behalf of the council books and other documents ” 
in their custody or control, “to keep records, and 
to produce them for examination as aforesaid.” 

There are, it is true, certain safeguards provided, 
limiting the disclosure or publication of the informa- 
tion supplied, under penalty of fines or imprison- 
ment or both, and there are penalties also for failure 
to meet the demands of the council for the furnishing 
of information ; but the net effect is that any and 
every firm would be exposed to the risks attendant 
upon leakages of information, and it is easy to 
visualise circumstances in which the source of the 
leakage would be almost impossible to prove legally 
and no adequate recompense could be made. 
Moreover, the powers to be conferred by the proposed 
terms of the Bill, wide as they are, do not represent 
the full extent of the possible inquisition, for a 
development council, once formed, would be at 
liberty to request an amending Order, conferring 
additional powers; and, although it is required 
that certain kinds of supplementary Order, dealing 
with scientific research, the promotion of export 
trade or the improvement of design, in industries 
for which no development council has been appointed 
**shall not be made until a draft thereof hag been 
approved by a resolution of each House of Parlia- 
ment,” it would seem that, if a council has been 
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appointed, additional powers can be granted by 
the Minister concerned without reference to Parlia- 
ment. If this is so—and we have not succeeded in 
extracting anything to the contrary from the 
customary tangle of legal verbiage—any control by 
Parliament can be effectively sidestepped by the 
simple expedient of appointing a development 
council; and the “persons carrying on business 
in the industry” would need to be practically 
unanimous in their opposition in order to prevent 
the appointment from being made, for there is no 
definition of what constitutes the “ substantial 
number” that a Minister is required to consult 
before making it. In some industries, even a single 
firm might be so described. A further weakness is 
that there is no definition of what constitutes an 
industry ; this is merely one more of the many 
provisions which “‘ may ” be included in an Order 
appointing a development council, and not neces- 
sarily with the agreement of those industrialists who 
are going to be affected by it. 

A schedule appended to the Bill enumerates, in 
19 clauses, “functions which may be assigned to 
development councils.” Without exception, these 
are wholly admirable in their intent, and well calcu- 
lated to beguile the support of those who are incap- 
able of seeing beyond their noses or unaware of the 
extent to which tle benefits indicated are being 
provided already by existing agencies, and to afford 
to the usual Government claque material for 
vociferous accusations, in the certain event of 
opposition, that the critics of the Bill are seeking to 
withhold from the community advantages which are 
obviously desirable. They are definitely desirable, 
and a few of them. may not be organised at present 
to the extent that modern opinion has come to 
expect of Government-favoured services and acti- 
vities ; but there does not appear to be a single item 
in the whole list that is not provided in some 
measure, and some of them have been developed 
to a high pitch of quality and efficiency by organisa- 
tions, such as the numerous research associations, 
which have been functioning for years and have 
now accumulated a useful body of experience. 
Where such collective experience is on record, 
whether published or not, the appropriate develop- 
ment council would have power, under the Bill, to 
commandeer it; but they cannot acquire in like 
manner all the “gumption,” “know how” and 
variously-described similar assets -which long-con- 
tinued first-hand experience gradually develops. 

This aspect of the Bill may be emphasised by 
quoting a few of these permissible functions which, 

ing to the title of the schedule, “may be 
assigned ” to development councils ; a phrase which 
may easily prove to be merely a euphemism for a 
policy of acquisition, should existing organisations 
appear to stand in the way of that “ unification,” 
‘* co-ordination,” etc., to which certain of the Minis- 
ters specified have already expressed such whole- 
hearted devotion in other connections. However 
that may be, it is worth noting that the councils may 
promote or undertake scientific research, “‘ inquiry 
as to materials and equipment, . . . methods of 
production, management and labour utilisation, . . . 
the assessment of the advantages of different alter- 
natives, and the conduct of experimental establish- 
ments and of tests on a commercial scale”; and 
they may also apply their energies in various direc- 
tions in which opinion may be the only criterion, 
such as “research into matters affecting industrial 
psychology,” and “ the improvement of design . . . 
including the establishment and operation of design 
centres.” In addition to purely trading or adminis- 
trative functions, they may promote or undertake, 
as the case may be, “ the training of persons engaged 
or proposing engagement in the industry, and their 
education in technical and artistic subjects relevant 
thereto,”’ research on industrial diseases, and “‘ the 
adoption of measures for securing safer and better 
working conditions,.and the provision and improve- 
ment of amenities for workers,” etc., etc. It was 
Oscar Wilde, we believe, who observed that all the 
most foolish actions are undertaken with the best 
intentions. The intentions behind this measure may 
be lofty in the extreme ; but it opens a wide door to 
developments which may be not only no advance 
on existing practice, but the cause of positive injury 
to British trade, especially in overseas markets. 
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ELECTRONICS IN INDUSTRY. 


Moving electrons possess so little inertia that 
their motion can be controlled by the expenditure 
of negligible energy and with negligible time delay. 
For instance, in the thermionic valve electric power 
is controlled by electrical potential; and in the 
photo-electric cell by light intensity, while in the 
cathode-ray tube the motion of a fluorescent spot is 
determined by electrical potential or magnetic flux. 
In each case, the response to the controlling force is 
practically instantaneous and the energy required to 
effect that control is very small. During the past 
decade, increasing use has been made of these pro- 
perties to develop what are not very happily known 
as electronic techniques in industry. Briefly, 
the methods used for this purpose involve the em- 
ployment of such devices as thermionic valves, 
photo-electric cells, gas rectifiers and cathode-ray 
and X-ray tubes, which are wholly electronic in 
operation ; as well as photo-voltaic cells, magneto- 
striction and quartz crystal oscillators and high- 
frequency generators for eddy current and dielectric 
heating, the operation of which, though not actually 
electronic in character, is closely associated with that 
type of apparatus. The devices are used in the indus- 
trial field principally for purposes of measurement 
and control. They are also utilised, however, in 
connection with production and inspection and for 
the protection of workpeople and machines. 

It is clear that if British industries are to maintain 
the output which is necessary for the well-being of 
the country, in face of the present labour shortage, it 
will be essential for an even greater use to be made 
of mechanical equipment than has been the case 
in the past. It is also clear that much of that 
equipment will have to be to a great extent auto- 
matic in operation ; and that, if uneconomic wastage 
is to be avoided, there must be a certainty that its 
products will be of the required standard. Every 
effort will thus have to be made to design adequate 
machinery for these purposes and every means 
by which that end may be attained should be 
examined. Dr. H. A. Thomas therefore performed 
a useful task in the paper on “ Industrial Appli- 
cations of Electronic Techniques,” which he read 
before the Institution of Electrical Engineers on 
Thursday, January 16, by surveying what has 
already been done in this particular field, with the 
primary object of stimulating interest and thus 
leading to further useful developments. 

It is, perhaps, in the field of measurement that 
electronic methods have produced the most useful 
results during the past two decades. In fact, not 
only have a number of improvements in existing 
methods been made possible by their agency, but 
entirely new systems have been evolved for mea- 
suring physical quantities which could previously 
only be evaluated by slow and laborious methods. 
Instruments, such as absorptiometers, density me- 
ters, colorimeters, turbidity meters, titration indi- 
cators, smoke detectors, aeration meters and mois- 
ture meters, are examples of what has been done in 
this direction. As, however, it is desirable that the 
field should be still further extended, Dr. Thomas has 
done well to enumerate some broad principles 
for the application of the underlying theory. In so 
doing, he points out that the measurement of a 
physical quantity can generally be achieved, either 
by utilising the effect of variation in the quantity 
under measurement on some physical property of a 
measuring detector to produce a result which 
shall be evident to the senses ; or by directly com- 
paring the quantity to be measured with a known 
but variable quantity of the same nature, in such a 
way that equality between the two can be accurately 
assessed. Obvious examples of the former method 
are the spring balance, thermometer, barometer, 
ammeter and tachometer, and of the latter, the 
scale balance, measuring rule, micrometer, potentio- 
meter and current balance. 

In the first type of instrument the physical quan- 
tity to be measured affects the properties of an 
indicating member in some way ; while in the second, 
means of detecting equality to the highest degree of 
precision are provided. In the first case, the 
measuring instrument must be responsive to the 
physical parameter over a wide range of variation ; 
and in the second over a very small range. In every 
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ical case, variation of the parameter produces 
some physical change in the detecting element. As, 
however, this change is of small magnitude, measure. 
ment often resolves itself into magnification, and 
subsequent observation, of either a small mechani«al 
displacement or of a direct or alternating electric 
eurrent. Electronic methods provide a useful way 
of bringing about this magnification by converting 
the parameter under measurement into an electrical 
change. This change is then used to operate an 
indicator directly or is amplified to a level at which 
the operation can take place. Thus, small mecha- 
nical displacements can be utilised to bring about 
changes in resistance, inductance or capacity, or to 
generate potential. Similarly, variations in ligiit 
intensity can be converted into electrical changes, 
or an electrical change, such as is produced by the 
variation of a physical parameter, can be utilised 
for measurement. Dr. Thomas gives a number of 
practical examples of how all these methods are being 
utilised in practice, and discusses the steps which 
must be taken to enable the delicate detecting ele- 
ments involved to be employed satisfactorily under 
industrial conditions. Other examples are given 
in a second paper, read by Messrs. H. C. Turner 
and G. M. Tomlin before the Measurements Section 
of the Institution of Electrical Engineers on Friday, 
January 24. The subject-matter of this was so 
similar to that of Dr. Thomas’ communication that 
the two might have been discussed together. 

It is a natural extension of application to utilise 
electronic devices for purposes of control as well as 
for measurement. This can be done in a simple 
manner by providing the moving member otf the 
instrument with a contact, the closing of which 
actuates a relay which, in turn, effects the desired 
change in the control system. Although such con- 
tact systems are reasonably satisfactory, if sufficient 
power is available for their operation, they may 
give rise to difficulties if the operating forces are 
small. These difficulties can be overcome quite 
easily by permitting the moving member to inter- 
rupt a light beam and thus enable a photo- 
cell to open or close a circuit. Another equally 
simple method, which imposes no load on a delicate 
moving element, is to utilise a light metal vane 
to change the capacitance or resistance of a radio- 
frequency circuit. Control methods in which the 
detecting element produces an electrical output 
have also been developed. These enable the small 
power delivered by valve amplifiers, which in turn 
are operated by the much smaller power sources 
associated with the detecting elements, to be utilised, 
either directly or through equipment like the 
Amplidyne, to control very large motors, such as 
those employed for driving rolling mills. 

Similarly, these control techniques and measuring 
devices can be applied in a large number of ways 
as aids to production. For instance, they can be 
arranged to give aural or visual indication when 
certain limits are exceeded or when a certain process 
is completed: They can also be adapted to control 
these limits or processes automatically. For exam- 
ple, in milling-machine operation electronic control 
can be arranged to feed the cutter into the work 
at a pre-arranged rate, to change over automatically 
a few seconds later to another pre-selected rate, 
to reverse the motor rapidly at the end of the 
operation by a limit switch, and to shut the 
machine down on the completion of the operating 
cycle. Finally, electronic devices have a wide appli- 
cation in the inspection and testing of industrial pro- 
ducts, as well as for protection against fire, burglary 
and accidents. 

It will therefore be clear that electronic tech- 
niques have a high versatility, and that when their 
utility is more rapidly appreciated their exten- 
sive application to industry should follow, not only 
because of their essential utility, but for reasons of 
accuracy, speed and efficiency in operation. At 
present, according to some figures given by Dr. 
Thomas, their employment is not so widespread 
as it might be, mainly, it would scem, because 
many industrialists are still unaware of their 
capabilities. This state of affairs should, however, 
be speedily corrected if means can be found whereby 
the designer, the metallurgist, the physicist and the 
mechanical engineer can co-operate to their mutual 
advantage, as well as that of the user. 
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NOTES. 


Tue Surpwricuts’ EXxuHIsirIon. 


On Tuesday, January 28, the Lord Mayor of 
London (Alderman Sir Bracewell Smith) opened an 
exhibition of ship models, etc., organised by the 
Worshipful Company of Shipwrights. Only twice 
before in their long history of some 700 years have 
this Company thus drawn public attention to their 
ancient and essential ‘‘ art and mystery,” the first 
exhibition being held in 1877 and the second in 1882. 
Both were held in the Fishmongers’ Hall, and 
descriptions of the exhibits were given in the 23rd 
and 33rd volumes, respectively, of ENGINEERING. 
The present exhibition, in the new building of the 
Royal Horticultural Society, Westminster, S.W.1, 
is larger than either, and, thanks to the effect of two 
World Wars in making the public aware of the prime 
importance of shipping to the continued existence of 
the nation, should attract considerably wider notice. 
The impressive array of models includes sufficient 
of early and obsolete types of ship to indicate how 
the craft of the shipwright has changed and ex- 
panded, but the majority of the models shown are 
of the most recent designs of mercantile and naval 
vessels, the policy of the Exhibition Committee, 
under the chairmanship of Mr. Walter Pollock, 
M.I.N.A., being inspired mainly by the desire to 
impress upon the public in general the vital import- 
ance of adequate shipping services, and upon the 
rising generation, in particular, the opportunities 
that naval architecture, and the building and repair 
of ships, offer as a career. To this end, special 
arrangements are being made for visits by parties 
from schools. During the exhibition, which is open 
daily, until Saturday, February 8 (except Sunday, 
February 2), from 10 a.m. to 9.30 p.m., some 45 
short papers on various aspects of ship design, con- 
struction and economics will be delivered in the 
adjoining Cinema Hall, these being interspersed with 
a number of instructional films bearing upon allied 
subjects. The offices of the Exhibition Committee 
are at 3, Lloyd’s-avenue, London, E.C.3 (Telephone: 
Royal 4226). 


INSTITUTION OF MINING ENGINEERS. 


The Council’s fifty-second annual report upon the 
affairs and finances of the Institution for the year 
ended July 31, 1946, shows that there has been an 
increase in membership, activities and expenditure 
eompared with the previous year, and that higher 
working expenses caused expenditure to exceed 
income. Membership rose by 165, to a total of 
2,661, and, considering the effect of the war years, 
is @ substantial increase on the total of 2,243 for 
the year 1939. The general increase in activities 
is indicated by the holding of 35 meetings of various 
committees, compared with 14 in 1945, and by the 
resumption of the Summer Meeting, held on June 20 
and 21, 1946 ; the first since 1939. The re-organisa- 
tion of the Library of 20,000 books, returned after 
evacuation, has proceeded satisfactorily and the 
facilities afforded to members have been improved 
by the appointment of an Assistant Librarian. 
Further appointments have also been made to the 
administrative staff, in order to extend the services 
of the Institution, particularly in regard to the work 
of the Examinations Board. In April, 1946, with 
a view to improving the efficiency of coal production, 
the Council requested the federated Institutes to 
form committees to prepare research programmes 
and to suggest methods of conducting this research. 
Reports are now being considered by the Technical 
Progress Committee of the Institution, and the Coun- 
cil hope to publish the results in their next report. 
Investigations into the safe working of mines were 
continued during the year by the district com- 
mittees appointed by the federated Institutes, in 
co-operation with the Safety in Mines Research 
Board. On October 4, 1945, a deputation, consisting 
of the President of the Institution, Professor Douglas 
Hay, M.C., B.Sc., M.Inst.C.E., and the Presidents 
of the federated Institutes, was received by the 
Minister of Fuel and Power, the Rt. Hon. E. Shin- 
well, when a memorandum on the constitution 
and aims of the Institution was submitted. Among 
other points, the memorandum referred to the 
need of the Institution, in fulfilling its objects, for 





the full support of mining engineers and the 
industry, and it was concerned as to whether the 
same support would continue under nationalisation. 
In view of increased mechanisation, the need for a 
greater number of skilled mining engineers was 
stressed and their recruitment and training urged. 
In May, 1946, a Standing Committee, appointed to 
watch developments on behalf of the Institution, 
submitted a memorandum to the National Coal 
Board, containing an exposition of the objects and 
policy of the Institution, the problems of recruit- 
ment and the responsibilities of technical staffs, 
and the basic principles of technical control in the 
industry as applying to organisation and manage- 
ment. This memorandum also drew attention to 
the shortage of qualified engineers for executive 
positions. 

THE DEVELOPMENT OF THE INDUSTRIAL Gas 

TURBINE. 

Some interesting information regarding the deve- 
lopment of gas turbines and their application to 
industrial uses was given at a meeting of the Royal 
Society of Arts held in London on January 22, during 
which a paper on ‘“‘ Gas Turbines’ was presented 
jointly by Sir Claude Gibb, C.B.E., and Mr. A. T. 
Bowden. After giving an historical survey of the 
development of the gas turbine, the authors des- 
cribed open- and closed-cycle turbines, and pointed 
out that the future of the gas turbine depended 
mainly on its ability to use the waste heat. It was 
essential, therefore, to have an efficient form of heat 
exchanger, and the reasons for this, together with 
the effect of such variables as intercooling and 
operating temperature, were illustrated by reference 
to the theory of thermodynamics as applied to gas 
turbines. The theoretical considerations of com- 
bustion were then explained, followed by details of 
a combustion chamber and burner that have been 
used for experimental work during the past year. 
So far as the authors could see, the main limiting 
factor was materials, and whereas the performance of 
aircraft was obtained at the expense of engine life, 
it was essential for industrial turbines to have a long 
life. While existing materials had been exposed to 
higher temperatures and higher stresses separately, 
the materials used in gas turbines were subjected 
to a combination of stress, heat, and corrosion not 
met in any other application. The authors did not 
think the answer lay in the use of air-cooled hollow 
blades as, apart from the difficulties of manufacture, 
they had certain disadvantages, such as their inher- 
ent bad shape and the cooling of the gases by the 
incoming air. The failures experienced were differ- 
ent from those usually encountered and were known 
as “brittle” failures. Details of some possible 
industrial applications were then given, including 
a description of an experimental gas-turbine set 
which had been operated during the past year. 
With regard to the future, the authors considered 
that the gas turbine would not be successful in the 
United Kingdom until coal was used as a fuel, and 
experiments were being made with this object in 
view. Another important consideration was the 
development of an efficient heat exchanger. 


ENGINEERING RELICS AND RECORDS IN THE 
MIpLanpDs. 


Business of an unusual and interesting nature 
occupied much of the January meeting of the New- 
comen Society, held on the 22nd instant at the 
James Watt Institute, Birmingham, jointly with the 
Midland Branch of the Society; as the occasion 
was taken to launch a special appeal for the collec- 
tion and preservation of relics and records of the 
technological history of the Birmingham area and 
adjacent counties. The suggestion to do so origi- 
nated with the Birmingham Common Good Trust, 
the chairman of which (Mr. George Cadbury) 
introduced the subject for discussion at the meeting. 
Birmingham and the Midland counties, he said, 
constituting one of the great industrial centres of 
the country, was also one of the most fertile regions 
in the production of inventions; but the district 
had been denuded of many historic relics of these 
activities, which had proved so significant in the 
development of British industry, and there was a 
danger that many of the remaining traces and 
records might disappear similarly unless steps were 
taken promptly to locate, examine, and, if desirable, 





preserve them under proper supervision. The danger 
was particularly acute where drawings, books and 
papers were concerned, as often their value was not 
realised by the persons into whose custody they 
had in of time. The educational 
value of such records was sufficiently indicated by 
the success of the Science Museum at South Ken- 
sington, and of similar institutions elsewhere.. The 
Midlands should not lag behind other districts in 
this respect, and, to that end, the Trust had invited 
the expert collaboration of the Newcomen Society 
in making a complete survey of all historical plant 
and technological records in Derbyshire, Stafford- 
shire, Shropshire, Warwickshire and Worcestershire. 
The field would cover prime movers, of all sizes ; 
all types of productive machinery ; articles made by 
rare or obsolete processes; papers, drawings, 
manuscripts, models, and other records. The Trust 
had offered to defray the initial survey expenses, 
and their object would be to consider the adequate 
housing or care of any items disclosed, should this 
appear necessary or desirable. Dr. H. W. Dickin- 
son, Captain E. W. Swan, and other speakers from 
Birmingham, Sheffield and London, having spoken 
in support of the motion to initiate such a survey, 
it was put to the meeting by Mr. 8S. B. Hamilton, 
the chairman, and carried. unanimously. An 
announcement had been prepared, signed by repre- 
sentatives of a number of engineering institutions 
and other organisations, and this was circulated 
at the meeting before general publication. Further 
particulars may be obtained from the Survey Officer 
of the Newcomen Society’s Midland Branch (Mr. 
W. K. V. Gale), at 3, Halton-road, Boldmere, 
Sutton Coldfield, Warwickshire. On the conclusion 
of this special business of the meeting, a paper was 
presented by Mr. F. T. Perrins, B.Sc., on “‘ The 
History of the Staffordshire Thick Coal Seam.” 


Exvecrriciry Suppty in Sypney, N.S.W. 


For the first time since its constitution in 1936, 
the Sydney County Council, whose main function is 
the supply of electricity, operated at a financial loss 
during 1945, owing to the effects of a strike of 
employees in May of that year, a more serious strike 
in September and October which resulted in official 
restrictions on the use of electricity, and the indirect 
effect of a strike of miners which led to State-wide 
rationing of electricity for more than a month in 
December, 1945, and January, 1946. The General 
Manager’s annual report reveals that, during the two 
latter strikes, supplies could only be maintained to 
essential consumers. The Council supplies elec- 
tricity directly to consumers in an area of approxi- 
mately 155 square miles with a population of 
961,530; and in bulk to local governing bodies 
covering an area of approximately 742 square miles 
with a population of 162,030. During the year 
under review 1,016,911,600 kWh were generated, 
which represents a decrease of 2-582 per cent. com- 
pared with the previous year, due to the causes 
mentioned above. The electricity sold during the 
year amounted to 901,977,843 kWh., which was an 
increase on the previous year, but a very small 
increase compared with the steady advances that 
have been made annually for many years. In con- 
sidering the quantities generated and sold it is im- 
portant to note that whereas the former is accurately 
and promptly determined from readings of the 
power-station instruments, the latter is dependent 
on the readings of consumers’ meters throughout 
the year. The effect of the December strike will 
therefore also appear in the report for 1946. The 
average cost of each kWh sold was 1-117d., and 
the average receipts from all sources of income for 
each kWh sold was 1-114d. The power stations 
consumed 620,515 tons of coal and a small quantity 
of fuel oil during the year, and the thermal efficiency, 
based on the gross calorific value of the coal as fired 
and the kilowatt-hours sent out, was 17-57 per cent. 
for section A of Bunnerong station and 24-13 per 
cent. for section B. As in previous years, Pyrmont 
station generated a very small amount of electricity. 
Bunnerong A was operated at a load factor of 30-6 
per cent. and Bunnerong B at one of 64-7 per cent. 
With regard to constructional work undertaken 
during the year, preparation of a site at Pyrmont to 
take a new steam generating plant to form section B 
of this station was commenced ; arrangements were 
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made for the supply and installation of a duplicate 
50,000-kW turbo-alternator to be manufactured by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester, and to be operating by the win- 
ter of 1949; and an order was placed with Mesars. 
International Combustion (Australasia) Proprietary, 
Limited, Sydney, for a duplicate steam-generating 
unit, including a boiler of 430,000 Ib. an hour maxi- 
mum continuous. rating, to be ready at the same 
time. A turbo-alternator manufactured by Messrs. 
C. A. Parsons and Company, Limited, Newcastle-on- 
Tyne, was received during the year and the work of 
installing it at Bunnerong station was commenced. 


Tue Postrion oF TELEVISION. 


During a debate on television services, which took 
place in the House of Commons on Thursday, 
January 23, the Assistant Postmaster-General (Mr. 
W. A. Burke) said that Alexandra Palace was 
presumably chosen as a site for the television trans- 
mitter owing to its position and suitable elevation. 
It was, however, no longer adequate and the British 
Broadcasting Corporation would like to improve it. 
The difficulty was that the accommodation could not 
be expanded without. building, and for the moment 
that was impossible. Foreign observers, including 
Americans, had said there were no better pictures 
than those of the British Broadcasting Corporation. 
It was untrue to say that manufacturing firms were 
receiving no encouragement but the increases in the 
production of sets and in the number of licences 
spoke eloquently of the improvement which was 
taking place. Much had been said about the desir- 
ability of a nation-wide service; and they were 
anxious that such a service should be put in opera- 
tion at the earliest possible moment. It was pro- 
posed to run a two-way link between London and 
Birmingham, so that programmes could be sent in 
either direction and by either cable or radic It 
would not be to confine themselves to 405- 
line definition. It was hoped there would be a 
definition of 1,000 lines and that coloured pictures 
would be possible as well. There had been a steady 
improvement all round and it was the desire of the 
Government that television should be part of an 
integrated broadcasting service. 

ELecrriciry anp Gas “ RaTIONING.” 

On December 10, 1946, the Government issued 
an Electricity and Gas (Reduction of Consumption) 
Order (S.R. and O. 1946, No 2,087) This provided 
that, during the first three months of the present 
year, certain categories of indus‘rial undertakings 
must restrict. their consumption of electricity and 
gas to an amount not exceeding their consumption 
during a basic period, this being defined as the 
last meter-reading period before December 21, 1946. 
In the House of Commons, on Thursday, January 23, 
the annulment of this Order was moved by Sir John 
Mellor, on the grounds that it would penalise those 

ings. which had economised during the 
basic period, and that those who had had their 
meters read early in the period (when the weather 
was milder) would also suffer compared with those 
whose readings had been taken later. The further 
point was made by Mr. J. A. Boyd-Carpenter, that 
those firms whose meter readings fell to be taken 
between December 10 and 21 would have been 
tempted artificially to increase their consumption 
and thus to counteract the proposed cuts. Unfortun- 
ately for the protagonists of this argument, it had to 
be admitted that reductions in consumption are 
necessary ; and as they did not propose any alterna- 
tive scheme the Parliamentary Secretary to the 
Ministry of Fuel and Power (Mr. H. T. N. Gaitskell) 
had little difficulty in disposing of their arguments. 
He pointed out that the 30,000 firms involved could 
not be given an allocation of electricity or gas as 
they could of coal; and that the consumption of 
these two commodities could therefore only be 
reduced in the way proposed. He admitted that it 
was a rough and ready method, but pointed out 
that those firms who, having already economised, 
found that they could make no further reductions 
were entitled to apply for licences; in fact some 
had already done so. He did not think it could be 
seriously contended that many firms would have 
been able to obtain details of the Order before it 
pe issued, and then used all the electricity they 
could. 





LETTERS TO THE EDITOR. 


TRANSITION CURVE 
TRIGONOMETRY., 
To THE Eprror oF ENGINEERING. 

Smr,—Regarding the article by Mr. F. T. Murray, 
on page 409 of your issue of November 1, 1946, 
and the subsequent correspondence, the writer is 
in accord with Mr. R. G. Manley’s letter, on page 544 
of your issue of December 6, although no attempt 
has been made to check his formula for R,. 

The author did not state in his paper whether he 
proposed to use his transition for highways and 
railroads or merely as an easement curve where 
appearance is a prime factor. The ellipse has been 
used in this way for many years. As indicated near 
the top of page 410, the ellipse is not necessarily 
satisfactory to him. Therefore, the writer suggests 
the use of the so-called ‘“‘Catholicon” x"= a*y, 


where n =~ tan ¢. “‘n” is determined by the 


values of x, y and ¢ at the point of contact with the 
circle. 

For highways and railroads, the writer prefers 
the Euler spiral, or lemniscate. An extensive series 
of papers and bibliography for the Euler spiral will 
be found in the Proceedings of the American Society 
of Civil Engineers for May, 1945, November, 1945, 
December, 1945, and April, 1946. Many of the 
references in these four issues refer to tables available 
in Great Britain or the United States. 

A transition curve to be useful requires extensive 
tables. Other desirable properties are as follows : 
(a) It must be retraceable from any two parts ; 


k 
(6) R= : where R = radius, k = a constant, and 


8=arc length from the origin; (c) H must fit 
easily between compound curves; (d) H must be 
easily staked in the field by use of tables; and 
(f) arc or chord lengths should be used in alignment 
notes. The Euler spiral fits most of these conditions. 
Yours faithfully, 
ALLEN H. BRownFIELp, 
Assoc.M.A.S.C.E. 

4858 T. St. 

Sacramento 16, 

California, U.S.A. 
January 12, 1947. 





ADIABATIC PROCESSES. 
To THE Eprror oF ENGINEERING. 

Smr,—Without questioning the validity of Mr. 
Pochobradsky’s derivation of the well-known adia- 
batic equation of a perfect gas, which appears in 
your issue of January 10, on page 40, may I suggest 
that the adverse criticism to which he refers pro- 
bably arises from failure on the part of the critics 
to distinguish between adiabatic processes and those 
which Ewing has called ‘“‘adiathermal’”? Con- 
fusion between reversible and irreversible operations 
is by no means uncommon among students of 
technical thermodynamics. Ewing defined an adia- 
batic expansion or compression in the usual terms, 
i.e., aN operation carried out reversibly in which no 
heat is allowed to enter or leave the substance. 
Again, in a reversible operation, dQ = Td¢, so 
that when dQ is zero, d¢ is also zero. An adiabatic 
operation is thus essentially isentropic, whether it 
be for a perfect gas or for any other substance. 
In adiathermal operations, on the other hand, 
though no heat passes between the substance and 
external systems, irreversible processes may be 
involved, and in that case, d¢ is not zero, but has 
a positive value. Such operations are neither 
adiabatic nor isentropic. 

In general, if a substance while at temperature T, 
receives an element of heat dQ from outside, and 
if at the same time an additional element dF is 
generated by internal or irreversible reconversion 
from mechanical energy to heat as the result of 
frictional or analogous effects, we may write 


d¢= (dQ + dF) = dE+APdV. 
In an adiabatic operation, dQ, dF and d¢ are 





zero, in an adiathermal dQ is zero but dF and d¢ 
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have positive values if irreversibilities within the 
substances are involved. From energy considera. 
tions, dQ = dE + AdW, where dW is an element 
of work done by the fluid during the operation, 
including kinetic energy changes of the substance 
as a whole and energy output in any other form. 
It follows therefore that AdW = APdV — dk, 
and that the expression dQ =dE+APdvV is 
valid only when the operation to which it is applied 
is reversible. The subject might be carried to 
much greater length, but without pursuing it further 
I suggest that confusion might often be avoided if 
greater use were made of the word “ adiathermal ” 
to denote conditions of heat insulation in general. 
An adiabatic is a particular case of a: adiathermal 
which rarely if ever occurs in processes employed 
by the engineer. 





Yours faithfully 
Sypney THomas. 
Department of Engineering 
University College 
Cardiff 


January 22, 1947. 





To tHe Eprror oF ENGINEERING. 


Smr,—There is little doubt that for a reversible 
process an isentropic and an adiabatic process are 
identical. One would have thought that i+ would 
have been hardly necessary to go to the trouble 
that Mr. Pochobradsky has done to have shown 
that. An adiabatic process is, by definition, one 
in which no heat passes into or out of the gas as 
heat. The dictionary meaning of the term “ adia- 
batic” is “impassable.” Therefore, dQ = 0. 
For a reversible process, the change of entropy is 
defined by d¢ = _ and since for an isentropic 


process d¢ = 0, then dQ must also be zero. There 
need be no reference to any properties of the sub- 
stance such as those implied in the equation p v” 
constant. 

The distinction between the two terms arises 
when the processes are “ natural,” and not ideal 
reversible processes. The thermodynamics text- 


books then state that d¢ > = and thus dQ = 0 


does not imply that d¢ is also zero. For example, 
consider a gas flowing through a nozzle. If no 
heat flows through the walls, either inwards or 
outwards, the process can be said to be adiabatic. 
If, however, there is frictional reheat the process is 
not isentropic. 
Yours faithfully, 
J. Jennines, B.Sc., A.M.I.Mech.E. 
Municipal Technical College, 
St. Helens. 
January 22, 1947. 
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To THE Eprror oF ENGINEERING. 


Sir,—I suggest Mr. Pochobradsky, in his letter 
published in your issue of January 10, on page 40, 
has misunderstood the objection to the use of the 
term “ adiabatic” as a synonym for an isentropic 
expansion or compression. Only a_ reversible 
adiabatic, i.e, one in which there is no internal 
friction or shock conversion of work into heat, is 
an isentropic, but as “adiabatic’’ means only 
without transfer of heat to or from the working 
substance, any such expansion or compression is an 
adiabatic although there may be a considerable 
reconversion of work into heat in the working 
substance during the process. 

When the step-by-step reconversion of work into 
heat is a constant factor of the “isentropic ” work 
available, such an irreversible adiabatic is called a 
“ polytropic.” Thus an isentropic is an adiabatic, 
but an adiabatic may be an isentropic, a polytropic, 
or of no particular breed. There is, therefore, a case 
for criticism if the more general term “ adiabatic ” 
is used when, in the particular case, an “isentropic “f 
is meant. 

Yours faithfully, 
D. N. Bowen. 


Royal Naval College, 
Greenwich, 8.E.10. 





January 14, 1947. 








_ jam 31, 1947. 
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CATALOGUE oF FILMS. 


To THe Eprror oF ENGINEERING. 

Smr,—We were gratified to see your notice of this 
Association’s Catalogue of Films of General Scientific 
Interest in your issue of January 3, 1947, on page 24. 
In view of your entirely justified comment that the 

Catalogue is not particularly strong on the engineer- 
ing side, may we point out that it is intended to 
contain titles of films of general scientific interest 
only, and that the Association also publishes lists 
of films dealing with subjects of more specialised 
interest ? We would particularly mention the List 
of Industrial Films, containing some 200 titles, 
many of which are engineering films, which was 
published in May last year, and has had a wide 
circulation. 

This list is at present undergoing revision and 
expansion, and when the new printing is ready we 
shall have pleasure in sending you a copy; mean- 
while should any of your readers require details of 
the 500 odd industrial films now on our index, they 
should apply to this address. 

Yours faithfully, 
JOHN SHEARMAN, 
Hon. Sec., Industrial Committee. 
The Scientific Film Association, 
34, Soho Square, London, W.1. 
January 22, 1947. 





OBITUARY. 


MR. J. FOSTER-SMITH. 

WE regret to learn of the death on January 24, 
after only a short illness, of Mr. James Foster-Smith, 
M.I.Mech.E., who had been managing director of 
the Wellman Smith Owen Engineering Corporation, 
Limited, for more than a quarter of a century. He 
was 66 years of age. 

Mr. Foster-Smith was a Middlesex man by birth, 
having been born at Southgate on June 1, 1880, 
and received his general education at Harpenden 
and St. Albans. He served a seven years’ appren- 
ticeship to mechanical engineering in the Persever- 
ance Iron Works of Messrs. Thomas Corbett, 
Limited, Shrewsbury, and attended evening classes 
at the Shrewsbury technical college. Subsequently 
he continued his theoretical training at the Derby 
technical college and at Glasgow University. In 
1901, he went to Canada, to engineering firms in 
Toronto and in Swansea, Ontario, returning to 
England in the following year. In 1903, he began 
his long connection with the design and manufac- 
ture of cranes and other handling appliances, 
working as a draughtsman with the crane depart- 
ment of Messrs. William Beardmore, Limited, the 
Glasgow Crane and Hoist Company, Limited, 
Appleby and Company, and, for a short time, 
with Messrs. John M. Henderson and Company, 
Limited, at Aberdeen. A year later, he was ap- 
pointed chief engineer of Wellman Seaver and Head, 
Limited, where he was associated with the early 
development of steelworks handling plant in this 
country, but in 1911 he returned to crane construc- 
tion as engineer manager of that department with 
Messrs. Babcock and Wilcox, Limited. While in 
this position, he was responsible for large contracts 
for cranes for the re-equipment of the London docks, 
following the constitution of the Port of London 
Authority. 

Mr. Foster-Smith, on leaving Messrs. Babcock 
and Wilcox, established a business of his own, 
the James Smith Hoisting Machinery Company, 
and it was the amalgamation of this undertaking 
with the firm of Wellman Seaver and Head which 
formed the eventual Wellman Smith Owen Engineer- 
ing Corporation. He was appointed managing direc- 
tor when the two firms combined and, as stated, 
continued as such until his death, greatly expanding 
the scope of the business and undertaking much 
development work; for example, the design and 
manufacture of machinery for the production of 
seamless steel tubes, and of artillery shells. In 
addition to his membership of the Institution of 
Mechanical Engineers, Mr. Foster-Smith was a mem- 
ber of the Iron and Steel Institute, and served on 
the Council of the British Engineers Association. 
He was a liveryman of the Girdlers’ Company, and 
also of the Founders’ Company. 





THE ENGINEERING 
OUTLOOK. 


V.—Tue Macutine-Toor Inpustry. 


THE war-time achievements of the machine-tool 
industry were described at length in the correspond- 
ing article in this series a year ago. It was thought 
then that a restriction of machine-tool production 
and a diversion of the labour force must take place 
during 1946, both in the interest of the industry and 
of the nation’s economy. The extensive re-tooling 
of engineering concerns which took place during the 
war, and the large surplus of general-purpose machine 
tools held by the British, American and Russian 
Governments, were widely quoted in support of the 
contention that the industry should rapidly revert 
nearer to its pre-war size, as an immediate fall in 
demand from the home and overseas markets was 
generally expected; but, in fact, precisely the 
opposite has taken place. The main problem to-day 
is one of expanding production, which declined 
steadily during the later war years once the bulk of 
rearmament requirements had been met, in order to 
meet a rapidly increasing demand. The industry 
is reported to be losing many orders through the 
long deliveries quoted, ranging from six months to 
three or four years, while the order books cf manufac- 
turers continue to expand faster than deliveries. 

The problem of the disposal of Government-owned 
machine tools appears to be resolving itself without 
causing any fall in demand for new machine tools, 
either in this country or in the United States. At 
the end of hostilities, the British Government held a 
stock of machine tools valued at about 60/. million 
(approximately three years’ normal output). During 
1946, sales amounting to 22/. million were made, 
mostly to British firms, and the Ministry of Supply 
hope to dispose of a further 221. million during the 
current year. It is anticipated, however, that the 
home demand will not be maintained and that most 
of the remaining surplus of general-purpose tools 
will be disposed of overseas. 

This expectation may prove a little optimistic, 
and the experience of the United States Government 
in this respect is of some interest. The output of 
the American industry for the ten years preceding 
1929 was 250,000 tools, whereas, in the ten years 
ending 1943, 700,000 were produced. The estimated 
number of machines held by the Government at 
the end of hostilities was about 500,000. Speaking 
in support of the contention that the American 
machine-tool industry should receive preferential 
treatment as regards taxation, Mr. A. G. Bryant, the 
chairman of the Re-negotiation Committee of the 
National Machine Tool Builders’ Association of 
America, stated that over 85 per cent. of the tools 
produced for war purposes are of the same type as 
those in peace-time use, and added that, in spite of 
strenuous employment during the war, these tools 
would be capable of use for at least a further 15 years 
owing to the improvements of design and materials 
embodied. Thus, even if industrial activity in the 
United States were maintained at a high level 
during the post-war period, the tools standing ready 
and available would be far in excess of the total 
requirements of American manufacturing industry 
for many years. Mr. Bryant thought that the 
United States industry had, in fact, supplied its 
markets for at least ten years in advance. The 
steps taken by the War Assets Administration of 
the United States Government have done a great 
deal to ease the industry’s concern in respect of 
surplus tools. It was decided in August, 1946, that 
only 10 to 20 per cent. of the general-purpose tools 
held by the American Government- would be 
declared surplus. (The total number of these 
machines was stated to be approximately 325,000 
in August, 1946 ; much less than had been expected, 
although the census had not been completed.) The 
armed Services are to retain 75,000 to 80,000 as a 
safeguard in a future emergency, and it is doubtful 
whether more than about 50,000 tools will be 
declared surplus during 1947. The hope that it 
would prove possible to sell the greater part of the 
surplus tools overseas has not materialised ; foreign 
buyers have shown very little interest in second-hand 
tools, and the majority of inquiries received by the 
American Government and American manufacturers 


are for new tools, “tailor-made for the particular 
operation involved.” It is possible, therefore, that 
the war-time surplus of machine tools will not 
prove easy of disposal, and will not affect the pros- 
pects of the machine-tool industries in Great 
Britain and the United States to the extent that 
was feared. 

The output of the British machine-tool industry 
during the first nine months of 1946 was at an annual 
rate of 18-8]. million, compared with the war-time 
peak of 33-51. million, reached in 1942. Available 
statistics in respect of deliveries of British-built 
metal-working tools by the established machine-tool 
industry are shown in Table I, herewith. In 1935, 


TABLE I.—Deliveries of British-Built Metal-Working 








Machine Tools. 
(Monthly Average for Years Stated, and Monthly Totals 
for 1946.) 
7 Annual Rate 
. " Value 
Year. Number. of Output 
(£1,000). (£ million). 
1935 .. — 561 6-7 
1938 .. aed 1,166 14-0 
es 6,744 2,537 30-4 
1942 .. 7,982 2,795 33-5 
1943 .. 6,350 2, 31-3 
1944 .. 4,927 2,147 25-8 
1945 .. 3,988 1,733 20-8 
1946* .. 3,745 1,571 18-8 
January 4,002 1,702 _— 
February .. 4,572 1,665 —_ 
March 3,165 1,193 _— 
April 3,356 1,368 _ 

y 3,929 1,523 — 
June 2,968 1,187 _- 
July 4,528 1,970 -- 

A 3,108 1,603 —_ 
September 4,074 1,926 — 














* Average for nine months only. 


the industry employed just over 21,000 persons, 
and had a gross output of 6-71. million. This 
figure does not give an accurate reflection of produc- 
tion capacity, since the industry suffered severely 
from the depression during the early 1930's, and 
recovered rather more slowly than other branches of 
engineering. Under the stimulus of war orders, 
however, output rose to 15/. million in 1938, when 
the 60 principal firms employed 23,615 people. The 
substantial increase in output per employee, sug- 
gested by a comparison of the value of output and 
labour employed in 1935 and 1938, is probably due 
partly to rising prices and partly to the fact that, 
in 1935, labour was not fully employed and the 
industry was working far below its capacity, while, 
in 1938, a large volume of war orders, together with 
a greater degree of standardisation, enabled manu- 
facturers to effect considerable increases in the 
productivity of their labour. During the early part 
of the war, the industry was re-equipped and re- 
ceived a high degree of priority for its labour, raw 
materials, and ancillary equipment requirements. 
With the aid of plant provided at the Government’s 
expense, output increased to 30-4. million in 1941 
and 33-5J. million in 1942. 

In a report on the future of the British machine- 
tool industry, presented to the Ministry of Supply 
by the Machine Tool Trade Association in August, 
1945, an estimate was made of the level at which 
the manufacturers could sustain economic aad effi- 
cient production. It was argued that their output 
could not be reduced by more than one-third of the 
highest war-time level; which would involve an 
output of 23/. million per annum at 1945 prices. 
The figures set out in Table I are applicable only 
to the established machine-tool industry, and do not 
take into account the output derived from sources 
outside the normal industry. It was found that, 
in 1943, for example, the total output of machine 
tools was valued at 46/. million, of which 31-31. 
million was supplied by the established industry. 
In the first nine months of 1946, deliveries by the 
established industry fell to a yearly rate of 18-8I. 
million, 18 per cent. below the datum line of produc- 
tion quoted in the Association’s report. It will be 
seen from Table I that the value of deliveries averaged 
1-61. million per month, a rate which probably 
represents a lower physical output than in 1938. 
The value per ton of machine tool exports for 1946 
was 52 per cent. greater than that of 1938. 

In August, 1945, it was estimated. that the deli- 





veries during the month, valued at 922,000/., were 





only sufficient to satisfy 70 per cent. of demand. In 
December, 1945, deliveries totalled 1-8I. million, 
and it was estimated that this represented only 
half of the existing demand. The present ratio 
of output to demand is probably even more unfavour- 
able, and it is doubtful whether the rate of deliveries 
suffices to meet more than one-third of the current 
demand. The industry has encountered two main 
difficulties in its efforts to increase production : 
on the one hand, an acute shortage of certain grades 
of labour, particularly in iron foundries ; and, on the 
other, serious shortages of ancillary equipment, 
particularly electric motors. 

During the war, the over-all labour force employed 
on machine-tool production rose to 68,000 in 1943, 
but this figure includes the labour employed in a 
large number of garages and small firms all over the 
country, who acted as sub-contractors to the estab- 
lished industry. In August, 1945, the industry’s 
labour force had fallen to 37,500, a total which proved 
entirely inadequate. The estimated labour force in 
January, 1946, was stated to be about 40,000, a 
figure which was maintained throughout the year. 
The labour difficulties of the industry are due, to a 

extent, to the dissipation of skilled labour 
during the 1930’s and to the industry’s slow rate of 
recovery after the depression. The production 
of machine tools requires a high percentage of 
skilled labour at all stages from the pattern shop and 
foundry to the machining of parts and the general 
assembly of machines—the overall figure has been 
estimated at 62 per cent. skilled to 38 per cent. 
semi-skilled and unskilled. It was pointed out, 
in the second article in this series, that the shortage 
of skilled labour is likely to persist, and will soon 
be rendered even more acute by the reduction in 
supplies of juvenile labour, which will result from 
the raising of the school leaving age and from the 
low birth-rate in the 1920's. 

The most acute shortage affecting the industry, 
however, is one of iron castings, which, in turn, is 
caused by inadequate labour supplies in foundries. 
The majority of large manufacturers of machine 
tools have their own iron foundries and are finding 
it extremely difficult to recruit the necessary labour. 


During the war, the total demand for iron castings | 3 


was reduced and large numbers of foundry workers 
were transferred into other industries. The unat- 
tractive working conditions and poor amenities 
prevailing in most foundries, as well as relatively 
low earnings, coupled with an abundance of better- 
paid work and better conditions elsewhere, are 
making the task of recruitment difficult, and little 
progress has been made. Several machine-tool 
manufacturers have referred to this bottleneck at 
their annual meetings. Mr. J. R. Greenwood, chair- 
man and ing director of Craven Brothers 
(Manchester), Limited, said, on April 25, 1946, 
“Now that the demand is for general engineering 
production, there is a considerably greater demand 
in castings, and the shortage of manpower in the 
foundry industry has become a national crisis and 
is very seriously retarding the production of engin- 
eering equipment required. . . . Our trouble is so 
serious that we have been compelled to give special 
consideration to the design and use of fabricated 
structures to replace iron and steel castings, and 
we shall continue to develop in this field.” The 
shortage of skilled labour and apprentices has led 
several manufacturers to organise their own systems 
of training and apprenticeship. In many cases, 
arrangements are made for apprentices to have, in 
addition to practical training in the works, technical 
training at local educational establishments, and 
there are other instances of firms employing their 
own tutors and running their own schools. 

The shortage of electric motors is, perhaps, even 
more serious than that of labour, though possibly 
more transitory. Because of it, many manufac- 
turers are accumulating stocks of machine tools, 
otherwise complete, which are waiting for electric 
motors. During the war, an attempt was made to 
standardise the production of electric equipment for 
machine tools. Article 2 of the Control of Machine 
Tools (Electric Equipment) (No. 1) Order, provides 
protection to consumers when three-phase motors 
up to 5 h.p. are started direct to line and those up 
to 30 h.p. are of the squirrel-cage type, in contraven- 
tion of various regulations made by electricity supply 
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authorities, and the Government decided to retain 
this clause when certain other restrictions were 
removed by the Control of Machine Tools (Electric 
Equipment) (No. 2) Order of 1946. 

During 1946, the Machine Tool Advisory Council 
was set up by the Government at the request of the 
industry. This is a permanent body comprising 
seven members from the industry, one from the 
trade unions, and representatives from the Admir- 
alty, the Board of Trade, and the Ministry of 
Supply. The chairman, Mr. S. F. Stewart, was the 
Director General of Machine Tools at the Ministry 
of Supply during the war. The joint secretaries are 
Mr. J. W. Blackshaw, of the Ministry of Supply, and 
Mr. W. J. Morgan, the secretary of the Machine Tool 
Trades Association. This body provides the means 
of continuing the co-operation between the industry 
and the Government, which was developed during 
the war, and hope has been expressed that it will 
help the industry to cope with post-war problems. 
The Ministry of Supply has also set up a Gauge and 
Tool Advisory Council with Mr. Stewart as chairman. 
This Council has 12 members, nine drawn from the 
gauge and tool industry, two from the unions, one 
independent industrialist, and representatives from 
the Government departments principally concerned. 
It was suggested in the report of the Machine Tool 
Trades Association, already quoted, that one of the 
tasks of the Machine Tool Advisory Council should 
be to seek means of encouraging greater absorption 
of machine tools by general industry and the more 
rapid replacement of machine-tool manufacturers’ 
plant. In this connection, it was recommended that 
the present depreciation rates should be reviewed ; 
for taxation purposes, the life of a machine tool is 
put at present at 20 years. The report also recom- 
mends the examination of possible methods of 
stimulating demand by means of a revision of 
taxation legislation. 


TABLE II.—Estimated Output of Metal-Working Machine 
Tools of Principal Manufacturing Countries in 1938. 
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Two factors which have made it imperative for a 


tool industry are the elimination of Germany, which 
before the war was the leading world producer of 
machine tools, and the present necessity to econo- 
mise dollars and other “ hard” currencies, which, 
perforce, involve restriction of imports from the 
United States and Switzerland. The estimated 
machine-tool output of the principal countries in 
1938 is set out in Table II, herewith. It will be 
seen that Britain came fourth with 8-6 per cent. 
and Germany first with 45-0 per cent. During the 
war, the machine-tool industry in Germany 
increased its labour force from 86,000 in 1939 to 
99,000 in 1942. The declared policy of the Allied 
Control Commission is to limit the output of the 
German industry to 11-8 per cent. of the 1938 level, 
that is, about 54,000 tons, a level barely adequate 
to provide for the needs of German industry on a 
peace-time basis. During the pre-war years, 
Germany was the main exporter to Europe and 
supplied about 75 per cent. of average yearly 
requirements, estimated at about 40,000 tons ; 
the United States accounted for 20 per cent. of the 
remainder, and Britain for only 5 per cent. Between 
1934 and 1938, German exports to Europe more 
than doubled and United States exports increased 
three-fold. The United States production in 1943 
was about 977,000 tons, nearly twice that of Ger- 
many in that year and about two-thirds greater 
than that of Britain. There are no figures available 
for Russia, but it is unlikely that the 1943 produc- 
tion was less than 220,000 tons. The Soviet Govern- 
ment’s target for 1944 was 100 per cent. increase 
on 1943, and there is to be a great effort to develop 
machine-tool production as part of the new Russian 





high level of output to be maintained by the machine- : 
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Four-Year Plan. Other increases are planned by 
various European producers, led by France, which 
according to the recently published Monnet lan, 
proposes to increase production from 15,000 tons 
in 1938 to 38,000 tons per annum by 1947, and 
46,000 tons by 1950. These increases do not sug- 
gest a very good long-term outlook for British 
exports of machine tools. Other countries, including 
Canada and Australia, have considerably increased 
their output during the war, and consequently i; is 
difficult at this stage to assess accurately a long. 
term ratio of world demand and production capacity, 
The present world shortage is likely to last at least 
five years, and it is possible that the industrial 
expansion of overseas countries, such as South 
Africa and Australia, as well as the large industrialis- 
ation and reconstruction programmes of Continental 
countries, may swell the peace-time demand to a 
level considerably above world output during the 
war years. 

British exports of machine tools in 1938 and 1939, 
and from 1944 to 1946, are set out by classes in 
Table IIT, herewith. 


TABLE III.—United Kingdom Exports of Machine Tools 
by Classes, 1938, 1939 and 1944 t& 1946. 





1946 
(il 

1945. Months 

only). 





Weight (Tons). 
Boring Mills . . ..| 1,673 3,061 
Drilling ee --| 2,532 922 
we ms 2,792 2,867 
Lathes (including 

Screwing Machines)| 6,727 8,875 
Milling e ..| 1,798 3,724 
Planing and Shaping | 3,535 3,004 
Presses and Punching 

and Shearing Ma- 

chines oa ..| 1,470 5,013 
All other sorts, in- 
cluding parte e+| 3,595 4,796 





Total .- | 24,122 32,262 


Value (£1,000). 
Boring Mills . . ou 235 635 
Drilling a or 444 F 181 
Grinding ane ae 736 825 
Lathes aceaes 

Screwing Machines)| 1,441 J 2,356 
Milling a .-| 424 1,162 
Planing and ae 420 556 
Presses and Punching 

and Shearing Ma- 

chines - a 146 984 
All other sorts, in- 

cluding parts ..| 627 1,103 


Total ee 7,802 

Value Per Ton 

Ex (£). 
ills .. 











es 166 197 
Grinding ‘a sp 
Lathes bag ee 
Screwing Machines) 206 266 
Milling os a 267 312 204 
Planing and Shaping 185 
Presses and Punching 
and Shearing Ma- 
chines al - 99 88 196 200 
All other sorts, in- 
clading parts .. 174 129 230 213 




















This table shows that exports for the first eleven 
months of 1946 were greater than the total for 1938, 
the monthly average of exports during 1946 exceed- 
ing that of 1938 by about 600 tons; exports of 
grinding, planing and shaping machines, however, 
have not increased in the same proportion as those 
of other tools. The value of exports was consider- 
ably greater than pre-war, averaging 705,5001. a 
month in 1946, compared with 370,000/. in 1938, 
an increase of 90 per cent.; this compared with 
the 31 per cent. increase in volume discussed 
above, the discrepancy being accounted for by 
sharp increases in the values per ton exported. 
These are shown in the third part of Table III. 
The value of boring mills, for example, has increased 
by 90 per cent. since 1938 and the values of planing 
and shaping machines, presses, and punching and 
shearing machines show increases of about 70 per 
cent. The smallest increases were registered for 
grinding machines (22 per cent.) and lathes (34 per 
cent.). The prices of British machine tools are still 
considerably below American prices, but continued 
efforts must be made to reduce costs of production 
and to provide machines of good quality at a low 
price if export sales, essential to the prosperity of 
the British industry, are to be maintained in 





competition with European producers. Before the 
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war, the average prices of German machine tools, | which indicates that, during the first eleven months 
for example, were substantially lower than corre-| of 1946, imports have been considerably reduced, 
sponding British prices. averaging less than one-third of the 1938 volume. 
The principal markets for British machine tools | It will also be seen from Table VI that, before the 
during 1946 were France, which accounted for| war, Britain imported machine tools mainly from 
26 per cent. of the total ; British India, 15 per cent. ;| the United States, which supplied 56 per cent. of 
and South Africa and the Netherlands, about 7 per! Taste V.—United Kingdom Imports of Machine Tools, 
cent.each. The destination of exports during 1945 1937-1946. 
and 1946 is set out in Table IV, herewith. It will 
be seen that, during 1945, practically the whole Index of 
ne : . , Val Imports 
of the British exports went to Russia, but these Ris pe (s1008) per Ton (Value). 
dropped from over 13,000 tons, valued at 31. million, . ‘ aT: (£). se 
in 1945, to 148 tons, valued at 20,0001., in the : 
first eleven months of 1946. While it is understood 
that considerable Russian orders still remain to be | 987 20,9 --| 3345 | 1853 ba ” 
placed, in the long run it is doubtful if Russia 3rd ,,..| 7,920 1,689 213 105 
will continue large-scale imports. of machine tools, ae te =<) Sore van — = 
since, a8 already stated, extensive plans are in hand | 1938, set, Qr... 7,158 1,450 202 90 
gl s ‘ ‘ 2nd ,,.. ,638 1,15 205 72 
for increasing the Russian output. It is apparent 3rd | 51040 11103 218 68 
from Table IV that the greater part of British 4th ,,..| 6,018 1,309 217 ae 
exports are being sent to Europe for reconstruction | 1935 ist gr. ..| 6,501 1,452 223 90 
purposes. Over half of the 1946 total was consigned 2nd ,,..| 8,134 1,699 208 105 
to the Netherlands, France, Belgium, and other ~ eee bys 4 a 
foreign countries. This trend has caused some Seiten mt ~ : 

“aay . hae te : 940, Ist Qr. ..| 12,152 4;108 33 245 
apprehension in certain quarters, since it is realised ond - “") 14183 5.057 353 314 
that the majority of the European countries now buy- 3rd ,, ..| 15,561 4,881 315 302 
ing machine tools have a substantial machine-tool ath », --| 90,287 | 13,786 455 os 
industry of their own which, in normal circumstances, | 1941, st, qr... 22,617 10,388 450 oe 

r : : 2nd ,, ..| 23,520 10,954 467 678 
will produce most of their requirements. From 3rd” || 20,644 9/805 477 607 
1934 to 1938, exports of machine tools to European 4th ,, ..] 30,761 6,465 212 400 
countries from Great Britain (excluding Great 1942, Ist Qr...| 12,085 6,133 510 380 

; " ‘ 2nd ,,..| 8,732 4,640 532 287 
TABLE IV.—United Kingdom Exports of Machine Tools Srd_,, ..| ,11,081 5,933 539 366 
by Countries, 1945 and 1946. 4th ,, ..| 11,372 4,125 363 256 
1943, Ist Qr...| 6,169 2,780 450 166 
1945, 1946 2nd ,, ..| 13,200 7,869 595 487 
(11 Months). 3rd ;, ..| 10,344 6,386 620 396 
my 4th ,,..| 9,763 5,557 570 345 
— al Weight | Val ¥ 
Weight Value y eig! Vv ue 1944, Ist = 5 2 4 5 

(Tons). | (£1,000).| (Tons). | (£1,000). = oes ptt pid = 
same 4 3rd ,,..| 2,040 1,257 615 78 
; 4th ,,..| 2,061 1,240 605 77 

South Africa... .| 1,130] 256 | 2,825 607 
BritishIndia .. 3 ..| 727 197 | 4,836} 1,261 | 1945, 1st Qr...| 1,726 1,106 640 69 
Australia Te 235 | 1,910 487 2nd ,, ..| 1,455 810 560 50 
Other British countries..| 1,342 320 | 3,440 879 ae 885 500 55 
Russia .. =... ~—..| 13,086 | 3,051 148 20 4th ,,..] 1,500 600 400 38 

Netherlands .. wal 22 12 | 2,232 666 
BOs. seu) col 14 | 3| 1,602 446 | 1946, Ist Qr...| 1,822 463 253 29 
NE Ak Korein os 650 170 | 8,258] 2,200 ee: 589 485 36 
Other foreign countries | 1,010 292 | 6,766 | 1,900 oa ,,..| 20m 596 307 19 
4th ,,..| 1,224 367 300 19 

Totals } 19,012 | 4,536 | $1,517 8,466 | (2 months only) 
{ | . 























TABLE VI.—Unrrep Kinepom IMPORTS OF MACHINE TOOLS BY COUNTRIES OF ORIGIN, 1937 To 1946. 











British Countries. Germany. United States. Oe Bete 
Year. 

Weight Value Weight Value Weight Value Weight Value 

(Tons). (£1,000). (Tons). (£1,000). (Tons). (£1,000). (Tons) (£1,000). 
1937 110 34 8,695 1,637 14,735 3,448 8,051 1,093 
1938 233 61 6,466 1,373 11,691 2,587 5,464 948 
1939 353 105 6,053 1,084 19,013 5,446 4,951 1,076 
1940 4,185 1 — _ 44,917 25,058 3,021 789 
1941 3,786 1,537 _ _ 73,676 36,025 80 70 
1942. 512 _ — 42,739 22,603 19 7 
1943 37 21 _ _— 39,414 22,548 25 21 
1944 29 26 — _ 13,851 ,036 118 129 
1945. 112 65 _ _ 5,723 2,814 623 421 
1946... oe 3 2 _— _— 5,043 1,626 1,219 387 

(11 months) 





























Britain, Germany and Russia), the United States, 
and Germany rose from 20,500 tons in 1934 to 47,500 
tons in 1938. It is possible that, during the next 
few years, Britain and the United States may 
succeed in capturing an markets formerly 
supplied by Germany, but it is evident that certain 
European countries are endeavouring to increase 
their own output and in fact, have done so during 
the war, although much of the increases achieved 
are cancelled out on the short term by extensive 
destruction. Exports to British countries during 
the first eleven months of 1946 accounted for about 
39 per cent. of the total. It will be seen from Table 
IV that the greater part of British exports of machine 
tools are consigned to “ soft ” currency countries or 
to holders of considerable sterling balances. 
Before the war, the value of imports of machine 
tools into this country slightly exseeded exports ; 
in 1938, for example, the total value of machine-tool 
exports was 4-5. million, and during the same year 
imports amounted to 5-0l. million. Imports rose 
considerably during the war to reach a peak of 
27-81. million in 1940. Quarterly imports from 
1937 to 1946 are shown in Table V, herewith, 


the total in 1937 and 53 per cent. in 1938; the 
remainder came mainly from Germany and Switzer- 
land. During the war, the United States became 
practically the only source of imports and has 
remained by far the most important during the 
past year, supplying over 80 per cent. of British 
requirements. 

In the light of the evidence presented above, it 
is clear that exports of machine tools do not secure 
much of the “hard” currency which Britain 
requires urgently to secure raw materials and food 
supplies, and that imports of machine tools have to 
be paid for in dollars or Swiss francs. It may be 
necessary, therefore, to reduce imports further, 
which can only be done through an overall increase 
in output, more particularly an increase in the 
British industry’s capacity to make those types of 
machines which have been the speciality of foreign 
makers—referred to during the war as “gap” 
machines. 

The prospects of the machine-tool industry appear 
to be good on a long-term basis, as far as the home 
market is concerned. A factor seriously limiting 
the expansion of the industry in the past has been 








the slow rate of replacement of plant by industrial 
users and Government factories. At the outbreak 
of war, British factories were equipped with machine 
tools with an average age of over 20 years. The 
present need to increase the output of almost every 
branch of engineering with a smaller labour force 
than was available before the war, and the prospects 
of a further decrease in supplies of available labour, 
will act as powerful incentives to modernise existing 
plant and equipment, and to install additional 
machines in order to save labour. Every Working 
Party Report published so far has recommended 
that energetic steps should be taken to modernise 
the machinery used by the industries concerned, and 
this, in turn, involves a greatly increased output of 
the machines in question, which can only be pro- 
duced in adequate numbers if British engineering 
works are equipped with modern machine tools. 
It is almost certain, therefore, that a good demand 
will be assured from the home market for many 
years, and it is essential that the machine-tool 
industry should equip itself as rapidly as possible to 
supply this demand. The Machine Tool Advisory 
Council will, no doubt, present the industry’s 
requirements to the newly formed Engineering 
Advisory Council, who should consider what steps 
can be taken to secure the necessary labour and high 
priorities for the rebuilding of foundries, re-equip- 
ment of factories, etc. 

However much the remainder of the British 
engineering industry may cut down its labour 
requirements, particularly its requirements of skilled 
labour, through increased use of machinery, it is 
evident that machine-tool makers will continue to 
need a high proportion of skilled labour. It is of 
considerable importance, therefore, that juveniles 
should receive every possible encouragement to enter 
the industry, and that recruits should benefit from 
the most up-to-date training. The Machine Tool 
Trades Association point out that the Engineering 
and Allied Employers’ National. Federation have 
studied the whole question of apprentice training in 
the engineering industry, and that members of the 
machine-tool trade are taking part in this work. 
It is also pointed out that, in many cases, individual 
firms are organising their own apprentice-training 
schemes, but these may need to be greatly extended 
if the industry is to regain an adequate labour force. 

The foregoing remarks on exports and imports 
show that, on the short term, little benefit is derived 
by the country as far as foreign exchange is con- 
cerned, but, on the long term, the maintenance of a 
healthy export trade is vital to the well-being of the 
British machine-tool industry. Restriction of ex- 
ports during the next few years may be inevitable 
if British engineering is to be re-equipped rapidly, 
but this will cause delays in fulfilling orders from 
overseas. The only remedy is an immediate increase 
in overall production of machine tools to catch up 
the arrears, as was achieved during the war through 
extensive sub-contracting and other emergency 
measures, so that overseas customers do not have to 
wait too long. If this is not done, it is probable that 
they will turn to alternative suppliers or encourage 
the setting up of adequate machine-tool industries 
in their own countries. Whatever is done, future 
competition is likely to be as great as, if not greater 
than, before the war. It is thus imperative that 
British manufacturers should spare no effort to 
reduce costs, so they can export at prices low 
enough to secure foreign orders. 

Before the war, the relative success of American 
and German manufacturers was due not merely 
to the subsidising of machine-tool exports, or 
entirely to their ability to offer virtually a complete 
range of tools, but in many cases to their better 
sales and service organisations. The Germans, 
by agreement with their biggest customer, Russia, 
set up an organisation which undertook to plan 
entire industrial units and advise the customer 
where orders for each machine or component should 
be placed. The need for better co-operation within 
the British industry is vital. There is scope for 
co-operation between the three interdependent 
industries—the machine-tool, cutting-tool, and 
gauge and instrument makers—in establishing an 
exporting body, equipped to advise overseas 
customers and to offer full service, including the 
prompt supply of spare parts and expert advice on 
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maintenance. Several developments on these lines 
have taken place during the past year. 

The British machine-tool industry has a number 
of organisations which undertake combined selling 
for several manufacturing firms, and these have 
been highly successful. An outstanding example 
is the formation of the British Engineers’ Small 
Tool and Equipment Company, Limited, which 
undertakes joint selling for its members. It was 
announced in December, 1946, that ‘‘ Bestec ” 
intended to set up in Latin America a sales organisa- 
tion for all types of machine-shop equipment, and a 
first-class technical service. As a preliminary 
step, Mr. A. G. Noble, A.M.I.Mech.E., M.I.Loco.E., 
is carrying out on their behalf a survey of the princi- 
pal centres from the River Plate to Venezuela and 
Mexico. . “ Bestec ” comprises a number of leading 
manufacturers of small tools and precision equip- 
ment. Each is a specialist in certain products and 
none is in competition with other members of the 
group. This will enable “‘ Bestec ” agents in each 
country to offer from a single source a complete 
range of machines, and thus to improve British 
prospects in competition with American firms em- 
ploying similar types of organisation. The estab- 
lishment of sales headquarters in foreign countries, 
where Pritish products will be on view and where 
British technicians will be available, will no doubt 
enhance the prospects of the whole industry. 


“* Bestec ” is responsible for the joint advertising| 5), 


on behalf of its members, and the cost of running 
the organisation is divided between them. 

The report of the Machine Tool Trades Association, 
already quoted, gives details of research and 
development activities of the industry. It states 
that the Association is collaborating with the 
Institution of Production Engineers, the National 
Federation of Engineers’ Tool Manufacturers, and 
the Gauge and Tool Makers’ Association for the 
purpose of establishing a new and separate research 
association, built on the foundations of what has 
already been done in a small way by the Institution 
of Production Engineers. The new organisation, 
called the British Production Enginéering Research 
Association, is expected to qualify for a substantial 
grant from the Department of Scientific and 
Industrial Research. The report points out that 
development, as opposed to research, is best under- 
taken within individual organisations, rather than 
by a central organisation on behalf of the whole 
industry. The effect of war production has been a 
large degree of standardisation in the production 
of machine tools, but, in some cases, the need to 
impose stringent rationalisation schemes has retarded 
the development of new machines in individual 
works. It is expected that the industry will retain 
those aspects of war-time rationalisation which have 
permanent value; that is, where standardised 
production leads to a reduction in manufacturing 
costs without stultifying manufacturers’ initiative 
and enterprise. 





“THE ENGINEERING OUTLOOK. III.—MoTor VE- 
HICLES.”” CORRIGENDUM.—On page 67, ante, in referring 
to the decision of the Ministry of Transport to permit an 
increased width of passenger vehicles, it was not made 
sufficiently clear that this concession applies to public- 
service passenger vehicles only and then only on approved 
routes. There is no change in the regulations regarding 
the width of road-haulage vehicles. 

CoaL STOCKS AT GENERATING STATIONS.—In reply to 
a question by Mr. G. M. Sharp in the House of Commons 
on Thursday, January 23, the Minister of Fuel and Power 
(the Rt. Hon. E. Shinwell) said that the latest figure of 
coal stocks held by the electricity supply industry was 
1,293,156 tons, compared with 2,315,911 tons a year ago. 
Everything possible would be done to maintain the stocks 
at, power stations at the highest level. 


THE DISMANTLING OF MAGNESIUM WorRKs.—The 
extensive plant of the Magnesium Metal Corporation, at 
Port Tennant, Swansea, established just prior to the 
outbreak of hostilities, for the production of magnesium 
for war purposes, is being dismantled. In addition to a 
large quantity of general plant, the equipment includes 
some of the latest type of electric furnace. We understand 
that much of the plant is adaptable for other purposes, 
including six batch-distillation furnaces suitable for the 
nitriding of steel. The whole of the plant and machinery 
is being. disposed Of by Messrs. George Cohen, Son and 
Company, Limited, Wood-lane, London, W.12. 





LABOUR NOTES. 
REPLYING to a question by Mr. H. W. Butcher, the 
National-Liberal member for Holland with Boston, 
in the House of Commons last week, Mr. Attlee, the 
Prime Minister, said that the Government’s wage policy 
wag that the responsibility for wage regulation should, 
in gan. continue to be exercised through the 
machinery of joint voluntary negotiation. In con- 
formity with that policy, the Government, with the 
endorsement of the National Joint Advisory Council, 
had issued a statement of the economic considerations 
affecting relations between employers and employees. 
In general, responsibility for wages policy rested with 
the Minister of Labour and National Service. Mr. 
Butcher asked if the House were to understand that 
the Government proposed to give no stronger lead 
than that given in their published statement, which 
“largely consisted of platitudes.” Mr. Attlee said 
that he did not agree with that. A great deal more 
would have to be done than the issue of a White Paper. 


The adequacy of the existing arrangements for the 
determination of claims relating to conditions of 
employment and the settlement of disputes was being 
examined by the Government, Mr. Attlee said in reply 
to questions by Mr. McAdam, the Labour Member 
for Salford N., and Mr. Allighan, the Labour Member 
for Gravesend. 


At least two important questions were discussed by 
Mr. Isaacs with the General Council of the Trades 
Union Congress at a meeting in London last week. 
arose out of the Prime Minister’s statement 
regarding the speeding up of the machinery of negotia- 
tion between the two sides of industry, which Mr. 
Isaac supported. A communication issued at the close 
of the meeting was as follows : ‘‘ After the Minister left, 
the General Council decided to collect more information, 
and to consider the matter further at their next meet- 
ing.” 


The other important question—on this also, the 
General Council decided to seek more infermation—was 
the unofficial strike. In that matter the Government 
would like the General Council to take a much firmer 
line in dealing with trade unionists who indulge in 
irregular, unconstitutional sto . The General 
Council, however, lacks the authority to deal directly 
with individual unions. The unions themselves profess 
to fear that if drastic disciplinary action were taken 
against unofficial strikers there would be an increase in 
the number of “ breakaway unions.” 


The claims of several affiliated unions for extra meat 
rations for their members were again considered at 
last week’s meeting of the General Council. It was 
decided to ask Mr. Strachey whether the supply position 
offered any chance of extra meat for all heavy workers. 
The view of members of the Council is, however, that 
“it is inadvisable at present to pursue claims for 
increased domestic rations for particular categories of 
workers.” 


A meeting of the National Joint Council for the Build- 
ing Industry, in London on Wednesday last week, re- 
jected the wages claim of the operatives. The unions 
had asked for an increase of 6d. an hour in the wages 
of craftsmen and an increase of 9d. an hour in those of 
labourers. The employers’ refusal to concede the 
advances was based, it is understood, on the belief 
that it would have been against the public interest and, 
therefore, against the best interests of the building 
industry, to agree to increases in wages which, unless 
accompanied by increased output, would result in 
such a substantial increase in the already high cost of 
building as to jeopardise the whole of the re-building 
programme. Unless offset by increased output, they 
said, the increases asked for, would, for instance, mean 
an addition of 90. to the cost of each municipal house— 
the equivalent in rent of 1s. 1}d. a week. 


The constitution of the National Joint Council for 
the Building Industry provides for the setting up of a 
special committee to consider any matter on which the 
Council cannot agree and to endeavour to reach agree- 
ment by negotiations within 28 days. That is the 
maximum time allowed for settlement by negotiation, 
and if, at the end of it, there is still failure to a; " 
either side may give notice to the Minister of Labour 
and National Service of the existence of a dispute. 


In accordance with a decision of the Railway Shop- 
men’s National Joint Council, men employed in railway 
repair shops will receive an allowance of 334 per cent. 
on their existing basic rates—pending the conclusion 
of an agreement on the adoption of a system of payment 
by results. The new allowance is to be exclusive. of 
the running shed differentials, at present being paid, 





and payment was to begin on Monday last, on the 
understanding that there was an immediate resumption 
of normal working. 


The findings of the Court of Inquiry into the differ. 
ences between the two sides of the National Joint 
Council for the road haulage industry are summarised 
in a statement issued by the Ministry of Labour and 
National Service. It is, in their view, desirable. the 
Court say, in the light of what they have heard, that 
the guaranteed week in the industry should be one 
of 44 hours, the wages for the various classifications 
to be the same as those now paid for 48 hours under 
the current Road Haulage Wages Order and the wages 
for persons employed in the carriage of indivisible 
loads to be those set out in R.H.21. The Court were 
unanimously of opinion that the shorter working week, 
as defined, is both practicable and equitable in the 
light of all the circumstances, but they appreciate that 
its introduction cannot be effected without some deyree 
of preparation and re-organisation. In their view, the 
introduction of a 44-hour guaranteed week might 
reasonably take place within a period ending on 
March 1, 1947, and they are of the opinion that its 
implementation on that date would be in the interests 
of the industry as a whole. 


It is also the Court’s opinion that the working week 
should be a regulated week made up of either five or 
five and a half days in one or other of the ways set 
out in the trade-union claim, according to the require- 
ments of the various undertakings in the industry. It 
is further their view that any hours of work in excess 
of the normal day should not count towards the 
44-hour week, but should be paid for as overtime. 
With regard to the claim for a longer holiday, it is the 
Court’s opinion that the holiday proposals set out in 
R.H. 21 are reasonable and equitable in the present 
circumstances. R.H. 21 is a document containing full 
details of the proposals of the Road Haulage Central 
Wages Board for submission to the Ministry of Labour 
and National Service, dated December 31, 1946, to 
which objections had to be lodged by January 21, 1947. 
These proposals included an annual maximum holiday, 
with pay, of nine days. 


The Court welcome the setting up of the National 
Joint Industrial Council, as they feel convinced that it 
will be able to deal with the many difficult problems 
which will face the industry from time to time, and, 
in particular, the most economical use of the available 
manpower. Both sides of the Joint Industrial Council, 
and a delegate conference of the trade unions concerned, 
have accepted the recommendations which cannot, of 
course, be legally binding until they have been adopted 
by the Road Haulage Central Wages Board and been 
ratified by the Minister of Labour and National Service. 


Addressing a production conference at Bradford, 
Sir Stafford Cripps said that we should get into a most 
vicious spiral of inflation if we thought that we could 
work less and earn more when production was not large 
enough to give a higher standard of living. The 
country, he went on to say, had a very tough economic 
struggle ahead for two or three years at least, and we 
must devote all our energies to production. In his 
opinion, we could do the job; he had not the slightest 
doubt about that. His only alarm to-day was the 
apparent failure of so many people to realise the 
seriousness of the situation and the somewhat selfish 
and partial outlook which was being taken in some 
industries where it seemed to be overlooked that the 
needs of the nation as a whole were critically urgent. 
We just could not afford to use that dire need of the 
nation as a lever to advantage ourselves any more than 
we could, or did, during the war. 


The Presidium of the Supreme Soviet of the U.S.S.R. 
has authorised the establishment of a Ministry of 
Labour Reserves the function of which will be to organise 
and facilitate the procurement of manpower, especially 
skilled workers and engineers, for carrying out the first 
post-war Five-Year Plan. According to the Plan, 
7,700,000 new persons are to be trained for industry 
and transport during the five-year period 1946-1950, 
and of that total, 4,500,000 will be trained in the 
vocational schools. During the period, the iron and 
steel industry is expected to receive 570,000 trainees 
and the coal industry 660,000. It is intended to 
increase the number of vocational schools from 2,570 
to 6,000 by 1950. By that time, the annual enrolment 
in the vocational schools is to be brought up to 
1,200,000. 





INTERNATIONAL MoTor-CAR EXHIBITION, GENEVA.— 
The 17th Exposition Internationale de l’Automobile. 
Geneva, will be held from March 13 to 23. Further 
particulars may be obtained from le Secrétariat Général, 
1, Place du Lac, Genéve, Switzerland. 
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SHIPS OF THE INVASION FLEET 
AND THEIR DEVELOPMENT.* 
By R. Baker, O.B.E., R.C.N.C. 


GLossaRY OF TERMS. 

Minor Lanprina Crart.—All types of Combined 
Operations craft less than 100 ft. in length. 

L.C.A.—Abbreviation for Landing Craft Assault, 
or Assault Landing Craft. A wood-built, 10-knot, 44-ft. 
boat with steel protection, used for landing troops in the 
assault. 

L.C.M.—Abbreviation for Landing Craft Mechanised. 
There were several different models, all intended 
for the transport of vehicles, including tanks, be- 
tween ship and shore. Typres referred to in this 
paper are L.C.M. (1) and (7), British, and L.C.M. (3), 
American. These were all steel, of various dimensions, 
with lengths from 47 ft. to 58 ft., and speeds from 7 
knots to 11 knots. 

L.€.T.—Abbreviation for Landing Craft Tank. 
There were several different models, intended for the 
transport of tanks and other vehicles in direct assaults 
(or from ship to shore). They were all of steel con- 
struction. The first type L.C.T. (1) was 135 ft. b.p. ; 
the smallest of subsequent types 112 ft. The largest 
was developed by the United States to L.S.M., Landing 
Ship Medium. The L.C.T. formed the basis for all 
tank and vehicle carrier development. 

L.S.I1.—Landing Ship Infantry, originally known as 
Infantry Assault Ships. There were several different 
types. 

L.S.S.—Landing Ship Stern Chute, a ship which 
could carry minor landing craft on deck and launch 
them through a chute at the stern. 

L.S.G.—Landing Ship Gantry; a ship which could 
carry minor landing craft on deck and hoist them out 
by means of gantries. 

L.S:D.—Landing Ship Dock ; a ship in the form of a 
floating dock, which could transport landing craft and 
float them out. 

L.S.T.—Landing \. _p Tank, originally called Tank 
Assault Vessel. Ships for carrying tanks and other 
vehicles and landing them directly on to the shore over 
ramps at the bow. 


Before the war, landing ships did not exist ; even the 
names of the types referred to in this paper were 
unknown, Combined operations had been considered 
by the naval staffs before the war began, but the 
actual developments were on a scale which far trans- 
cended anything formerly envisaged, and the main 
impetus of this development only occurred after the 
early German successes had made it certain that the 
western allies would need at some time or other to 
undertake a major invasion operation on the coast 
of Europe. The programme then undertaken to build 
up the fleet, which was in many ways quite separate 
and different from ordinary warships, began with the 
conversion of existing mercantile ships and ended with 
the design and construction of special types. It began 
in a small way in this country and ended with the 
Americans devoting a very large part of their productive 
resources to it. None of the types developed was 
perhaps entirely satisfactory as seen in the light of 
experience, but, on the other hand, no type failed and 
no ship was ever given up by Combined Operations 
after they had acquired her. 

The Japanese, in their attacks on China, had found 





* Paper delivered at a joint meeting of the Institution 
of Naval Architects and the Institution of Engineers and 
Shipbuilders in Scotland, in Glasgow, on September 26, 
1946. Abridged. 
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it necessary to employ landing craft and landing-craft 
carriers, but no other navy at that time possessed any 
ships specially designed for the purpose. The intelli- 
gence reports on the Japanese ships occasiorally led to 
suggestions that the British should make similar pro- 
vision, but the reports were never very concrete and, 
although some study was given to the problem, nothing 
resulted except certain plans for the conversion of 
passenger liners or troopers to assault ships. The 
conversion then envisaged mainly involved the provi- 
sion of accommodation for the troops and the carrying 
of suitable assault boats at their davits, together with 
fuel for them; in fact, no suitable assault boat had 
been produced when the war broke out. Certain ships 
had, however, been earmarked as being suitable for 
conversion to carriers. The developments described 
in this paper began in 1940, and from then on the 
ships used in the Combined Operations naval fleet fell 
into five main groups. Group I consisted of ships for 
carrying the infantry with their assaulting craft. These 
were orig‘nally known as Infantry Assault Ships, later 
on as Landing Ships Infantry or L.S.I. This group was 
subsequently sub-divided into Landing Ship Infantry, 
Large, ‘L.S.I.(L), Landing Ship Infantry, Medium, 
L.S.I. (M), Landing Ship Infantry, Small, L.S.I. (8), 
and Landing Ship Infantry, Hand Hoisting, L.S.I. (H). 
Group II included ships for carrying the assault craft 
in bulk, that is, landing-craft carriers, and these were 
divided into four main types: Landing Ship Stern 
Chute, L.S.S.; Landing Ship Gantry, L.S.G.; Landing 
Ship Dock, L.S.D.; and Landing Ship Carrier, L.S.C. 
Group III comprised ships primarily intended for the 
carriage of tanks and motor transport to be landed 
directly on to the beaches. This group was by far the 
most important so far as numbers were concerned, and 
is divided into three principal types: Landing Ship 
Tank, Mark I, L.S.T. (1); Mark II, L.S.T. (2); and 
Mark III, L.S.T. (3). Of these, L.S.T. (1) includes 
two separate classes. Group IV included the head- 
quarters ships, and Group V was composed of miscel- 
laneous vessels, which included fighter direction tenders, 
fighter direction ships, repair ships, etc. 

The present paper deals only, and very briefly, with 
Groups I to III. The first ships of each of these groups 
appeared in the order given above, and although within 
each group development once begun was continuous 
throughout the war, the paper deals with them group 
by group. All the types of Landing Ship Infantry or 
L.S.I., in Group I, were conversions of available mer- 
cantile tonnage. Certain ships had been earmarked 
for this purpose before the war began, but the landing 
ship requirement did not arise until the war had been 
in progress for several months, and in consequence the 
ships originally earmarked were not available because 
they had already been put to various other naval uses. 
The first L.S.I. was asked for in April, 1940. The 
choice was restricted, but the first ships actually fitted 
were three of the Glen Line, Glengyle, Glenearn and 
Glenroy; an illustration of Glenroy is given in 
Fig. 1, on this page. From the date when these ships 
were taken over until the ‘end of the war, the L.S.I. 
was continually being improved in detail, but there is 
no doubt that the Glens, which were large modern 
ships, were admirably suited for the purpose envisaged. 

Prior to this date, the three ships had been taken 
over by the Admiralty for a special job and a large 
amount of conversion work had been done on them. 
This included additional subdivision and the provi- 
sion of an anti-aircraft armament. The technical 
problems involved in the actual conversion to L.S.I. 
were of a straightforward nature, and resolved them- 
selves mainly into the appropriate groupings of the 
davits and lifting gear, and the arrangement of the 
troops’ accommodation, including washplaces, lava- 
tories, stores, and workshops. The assault craft which 





they had to carry was the assault landing craft which 
had been developed towards the end of 1939. This 
craft subsequently became standard and was known 
as the L.C.A. Welin-McLachlan davits were fitted to 
lift these boats, which at that time had an all-up 
weight of about 10 tons; in fact, the boats had been 
designed to be within this limit so that it might be 
possible to lift them at the davits of commercial 
passenger vessels. Provision was also made for motor 
landing craft, later known as L.C.M., to be carried as 
deck cargo and hoisted out by derricks. The principal 
original particulars of the class were as follows: 
length overall 511 ft., extreme beam 66 ft. 6 in., gross 
registered tonnage 9,880, and twin-screw Diesel engines 
developing 12,000 h.p. 

The first of these ships was taken over for her new 
service in April, 1940, and at that time was fitted out 
to carry an Army personnel of 87 officers and 1,600 men, 
landing-craft crews consisting of 12 officers and 220 
men, and a ship’s complement of 28 officers and 263 
men. There were 12 sets of gravity davits, each set 
being capable of lifting 10 tons, 12 Assault Landing 
Craft (L.C.A.) and two derrick-hoisted Mechanised 
Landing Craft (L.C.M.). In addition, the fuel stowage 
had been increased to about 1,500 tons, giving an 
endurance of about 15,000 miles at 14 knots. 

The conversion of the Glens was only a beginning, 
and the next vessels to be used were of a completely 
different type. They were the Dutch cross-channel 
ships, which had become available after the invasion 
of the Low Countries. Two of these ships, Princess 
Beatrix and Queen Emma, were fitted out as Landing 
Ship Infantry, Medium, or L.S.I.(M). These ships 
had been built for operation in sheltered waters only 
and their carrying capacity was small. The naval 
requirements represented a large increase in load 
and demanded that they should be used all over the 
world. This made it necessary that steps should be 
taken to improve their strength and seaworthiness. 
concurrently with the provision of the troop accommo- 
dation and the davits. The ships were practically 
stripped down and rebuilt above the upper deck. 
Additional oil-fuel and fresh-water tanks were built, 
and petrol for the L.C.A. was carried in special cylin- 
drical tanks with a delivery line to positions near the 
davits. Cast-iron fittings in the main services were 
replaced in fabricated steel; bulkhead valves were 
fitted to all main pipes and non-return valves to the 
ends of suction lines. Geared storm valves were 
fitted where scuppers, etc., passed through the ship’s 
side. The watertight doors in the me “Foon space 
bulkheads and in the tunnels were removed and the 
openings blanked off. The L.C.M. which had been 
carried on deck and lifted by derricks in the Glens were 
davit lifted in these two ships. This necessitated the 
provision of gravity-type davits very much stronger 
than had ever been used before. The advantage of 
carrying such heavy boats in davits was that they could 
be launched more quickly and could, in fact, be used 
in an assault with the assault boats, but the davit 
hoisting of the craft did not solve the problem of how 
they were to be loaded with vehicles, and although the 
L.C.M. davits were kept in these ships throughout the 
whole of their service career, such davits did not become 
standard, and other methods, which will be described 
later, had to be evolved for providing L.C.M. in the 
assault areas. The principal particulars of these ships 
were.as follows : length overall 380 ft., beam 47 ft. 24 in. 
and gross registered tonnage 4,135. With a horse-power 
of 13,000, the twin-screw Diesel engines gave a speed of 
22 knots. The ships were fitted out to carry an Army 
personnel of 22 officersand 350 men, landing-craft crews 
of 5 officers and 55 men, and a ship’s complement of 
20 officers and 147 men. There were six 10-ton and two 
30-ton gravity davits, and six L.C.A., with two L.C.M. 
at davits. 

The next step in the provision of L.S.I. was the con- 
version of the Belgian cross-channel ships to L.S.I.(8). 
These conversions differed only from the L.S.1I.(M) in 
that the ships were smaller still; no provision was 
made for L.C.M. and eight L.C.A. only were carried 
in gravity davits. The structural work involved was 
not quite so extensive as in the Dutch ships, and 
consisted of closing up the baggage ports amidships 
and aft, the fitting of steel weather-tight doors to 
openings in the superstructure, fitting steel covers to 
hatches on the weather deck, and blanking off side 
seuttles in ““E ” deck. A new small baggage port was 
provided amidships, port and starboard, and to com- 
pensate for the loss of strength, doubling plates were 
fitted to the shell and deck in way of the doors for a 
length of about 30 ft., and the stringer angles amidships 
were increased in size. Miscellaneous safety measures 
were taken as before. The load draugbt of the ships 
after conversion was about 2 ft. greater than when on 
their original service, and care had to be taken that no 
further net increase in load took place. 

The first L.S.1.(H) were also fitted out in 1940. They 
were conversions of Royal Scotsman, Royal Ulsterman, 
and Ulster Monarch. The arrangements already 
existing in these ships made it impracticable to fit 
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gravity davits, so the L.C.A. were carried outboard 
under spurs. These ships were really improvisations, 
but they continued in service until the end of the war. 
The principal particulars of Royal Scotsman and Royal 
Ulsterman were as follows: length overall 340 ft., 
beam 47 ft. 6 in., and gross registered tonnage 3,244. 
With a horse-power of 5,200, the twin-screw Diesel 
engines gave a speed of 16 knots. They were fitted 
out to carry an Army personnel of 40 to 80 officers, 
and 450 to 750 men, landing-craft crews of 14 officers 
and 68 men, and a ship’s complement of 21 officers and 
127 men. Six L.C.A. were carried. 

The ships so briefly described formed the basis of all 
the L.S.I. used during the war, and the principles 
developed in them served as a guide in subsequent 
conversions. When specific operations were being 
prepared, this fleet was augmented by numbers of 
passenger and intermediate liners, which were taken 
up by the Ministry of War Transport as troopers 
and fitted out temporarily as L.S.I. Such ships wore 
the red ensign and were dealt with generally by the 
Director of Sea Transport. As the war progressed, 
the specifications for the L.S.I. continually increased. 
These were generally on the lines of trying to carry more 
troops in each ship and therefore more assault boats in 
each ship. Further, the L.C.A. itself was much 
improved asthe warwenton. The weight of the troops’ 
equipment also increased, so that the original all-up 
weight of the L.C A., 10 tons, was almost 14 tons at the 
end of the war. This involved providing more 
davits of a heavier pattern, and led to demands that 
the layout of the davits should be modified so that 
each set of davits could deal with more than one boat. 
The gravity davit originally fitted was not advantageous 
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in this respect, as without going to a lot of trouble to fit 
portable bearers it was impossible for them to do other 
than lift the boat and stow it. An arrangement, 
was fitted in certain American ships, however, so that 
each set of davits could deal with three boats, one in the 


davits and two in chocks beneath them. This American 
davit was similar to the gravity davit, but with a cross 
beam at the head. Development in this country was 
on somewhat different lines, but towards the end of 
the war we were fitting luffing davits of the cross-heam 
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type, by using which it was possible to carry one boat 
slung in the davit outboard and two in cradles, one 
above the other, so that each davit could deal with 
three L.C.A. Figs. 2 and 3, opposite, show details of 
this davit as finally fitted in the Glens. The photo- 
graph of the Glenroy, reproduced in Fig. 1, was taken 
after these davits had been installed. 

The constant use of comparatively heavy boats under 
variable weather conditions and during operations led 
to a great deal of study being given to methods of 
slinging the craft. Davits themselves are well suited 
for this work when the type of boat is standard, but the 
American assault boats had slinging positions differently 
spaced from those in our own boats, which meant that 
if American boats were used in our ships spreaders 
were necessary. One advantage of the luffing type of 
davit finally fitted appears to be that, with a very small 
additional complication, it would be possible to vary 
the point of suspension so as to suit any boat that 
could pass between the legs of the davit. This question 
of the method of slinging the boats is not entirely a 
davit question, but the boats’ slings themselves and 
the davit hooks were also developed. It was found 
best to replace chain boat slings by rigid bars. No 
suitable automatic disengaging gear was produced, in 
spite of prolonged study, but the davits were fitted 
finally with a specially-designed self-locking or moused 
hook, for a working load of 7 tons and a proof load of 14 
tons. This hook is illustrated in Figs. 4 and 5, opposite. 

For a comparatively small operation the L.S.I. with 
its troops, @ certain amount of transport, the L.C.A. 
and the L.C.M., repr ~ented a self-contained unit. The 
troops would be landed in the assault boats, and their 
vehicles and stores by the L.C.M., which would run a 
ferry service between ships and shore. It is clear that, 
for anything other than a short raid, the build-up on 
shore provided by one or two L.C.M. would be very 
slow. The realisation that this build-up would be too 
slow created a demand for each L.S.I. to be provided 
with more L.C.M. than she herself could carry. This 

roblem became more acute in any operation where 
M.T. ships or freighters were envisaged as taking part 
with the L.S.I. The problem had been india Yebien 
the war by the Japanese, who had produced one or two 
classes of landing-craft transports In Japanese ships, 





their equivalent of our L.C.M. was carried in the ’tween 
deck and put into the water by a transporter arrange- 
ment working through side ports. This scheme was 
considered by the Admiralty early in 1940, but little 
progress was made with it, as it was felt that time would 
not permit building a special vessei, and we were unable 
to find a ship suitable for conversion. Other methods 
had to be adopted, and they led to the development of 
the ships in Group II, of which the Landing Ship Stern 
Chute, or L.S.S., was the first. The conception was that 
landing craft should be carried on deck and launched 
into the water. This was not entirely new, as before 
the war some thought had been given to the possibility 
of using whale factory ships for this purpose. Great 
difficulties were expected with such vessels because of 
the height of the deck, the steepness of the existing 
ramps, and the difficulty of altering this slope. How- 
ever, after the invasion of the Low Countries, two 
L.N.E.R. train ferries were found to be available. 
They had open decks, moderate freeboard, and when it 
was found that the propeller shafts were widely spaced, 
it seemed possible that landing craft carried on the 
deck might be launched into the water through a chute 
cut in the stern. It was at first pro that the 
landing craft should be skidded about the deck and 
launched over greased ways, but no satisfactory control 
system for such an arrangement could be devised. It 
was then decided to carry the craft on trolleys running 
on special rails laid on the deck ; the remaining doubt 
was whether the craft could be launched satisfactorily 
at sea into a channel as restricted as the one it was 
possible to provide. This point was checked by full- 
scale trials carried out by Messrs. John I. Thornycroft 
and Company, Limited, in their yard at Woolston. A 
mock-up of the proposed chute, together with its 
boundary bulkheads, was built in the yard and a land- 
ing craft successfully hauled up and launched from it. 
Once the underlying idea of the conversion had 
proved practicable, the ships were ideally suitable for 
conversion, and general arrangement drawings showing 
the hauling, launching and traversing arrangements are 
given in Figs. 8 and 9, on this page. When used for 
the carriage of rolling stock, a system of rails and 
points enabled four rows of trucks to be carried, and 
it was thought at first that three rows of L.C.M. could 





be dealt with in the same way. In the final arrange- 
ment, however, points had to be given up, because the 
overhang of the craft fouled the compartments at the 
ship’s side. The craft were therefore stowed in three 
rows. Launching i20k place from the middle row 
only, and craft from the side rows were got into the 
middle by being first hauled forwards to a traversing 
trolley, shown at b in Fig. 8, which moved them from 
the side to the middle. The ships were finally com- 
pleted early in 1941. Immediately after completion 
they were put into service ferrying landing craft from 
port to port, and it was found that, although intended 
for L.C.M., all other types of minor landing craft could 
be carried satisfactorily. When originally built, to 
Admiralty order, during the 1914-18 war, they had 
boilers fitted for dual firing. During the conversion 
oil-firing gear only was installed. Great fears were 
expressed in connection with their vulnerability to 
pooping, particularly after the chute had been cut in 
the stern. The top of the chute was therefore closed by 
a watertight gate, at a in Fig. 9. Experience subse- 
quently showed that this danger was not as great as had 
been supposed. Brief particulars of the ships are as 
follows. The length overall was 363 ft. 6 in., with a 
beam over fenders of 61 ft. 5 in., and the gross registered 
tonnage was 2,500. The indicated horse-power was 
3,000, and steam reciprocating engines, driving twin 
screws, gave a speed of 114 knots. The ships were 
fitted out to carry an Army personnel of 5 officers and 
100 men, landing-craft crews of 5 officers and 70 men, 
and a ship’s complement of 15 officers and 110 men. 
Thirteen L.C.M. were carried, and it was subsequently 
found possible to carry eleven L.C.M. (3). 

Fig. 6, opposite, is an illustration of the landing 
ship Daffodil, and Fig. 7 shows an actual launching 
ee Three years after their conversion, and 
when the final preparations for invading Europe were 
being settled, these two ships were further improved 
by the addition of a locomotive bridge. This enabled 
them to be used for ferrying locomotives and rolling 
stock, as well as landing craft, and the modification 
almost brought them back to their original function. 
The bridge can be seen in Fig. 6, opposite, and is also 
illustrated in Figs. 10 and 11, on this page. 

(To be continued.) 
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ELECTRICAL APPARATUS. 


580,717. Current Collector. British Insulated Cables, 
Limited, of Prescot, G. W. Robb, of Rotherham, J. Holland, 
of Warrington, and C. Fletcher, of Haydock. (3 Figs.) 
November 6, 1944.—The invention is an electric-current 
collector with a grooved slipper which engages an 
overhead trolley wire of an electric traction system. 
The principal contact surface of the slipper is a renew- 
able insert of carbon. The insert is firmly secured in 
the slipper and supported on the base and each side 
wall. The risk of fracture of the insert during service is 
considerably diminished. The grooved slipper 1 has a 
slot which is of rectangular cross-section and has inwardly 
tapering side walls, meeting the internal side walls of the 
slipper. Along each lateral edge of the slot, is a dependent 
flange 7, the outer and inner surfaces of which form 
smooth continuations of the outside wall of the slipper 
and the adjacent inclined wall of the slot. Between 
these flanges and at each end of the slot, the underside 
of the slipper is fitted with a stud 9. The studs pass 
through holes in the ends of a baseplate 11 and carry nuts 
for clamping the baseplate to the underside of the slipper. 
The upper surface of the baseplate supports a carbon 
insert 13 in the form of a frustrum of a wedge, with side 








walls tapered to fit the tapered side walls of the slot. 
The two end walls of the slot and those of the insert are 
paraliel. Integral with the baseplate 11, and extending 
across it, is a sleeve which projects beyond the sides of the 
baseplate and through semi-circular slots in the dependent 
flanges 7 of the slipper. A pivot pin passes through this 
sleeve and has its ends supported in housings in the side 
walls 19 of the “ globe ” which is supported by a bracket 
on the trolley boom 22 so that it is free to turn about a 
vertical axis. This movement is limited by a stop 
engaging a web supporting the guard rail 25. The sleeve 
is a little to the rear of the mid-point in the length of the 
slipper, to provide a torque tending to counterbalance 
the torque exerted on the slipper due to the friction 
between it and the contact wire. By removing the two 
clamping nuts, the slipper can be lifted off the baseplate 
and the carbon insert changed in a very simple way 
involving little dismantling of the collector head. Con- 
ductivity between the slipper and the globe is augmented 
by a flexible conductor clamped at one end to the leading 
end of the baseplate by the nut at that end, and clamped 





at its other end to the globe. (4 ted September 17, 
1946.) 

579,987. Magnetron. The British Thomson-Houston 
Company, Limited, of London. General Electric 


Company, of Schenectady, N.Y., U.S.A. (4 Figs.) Sep- 
tember 24, 1943,—Magnetrons tend to be somewhat 
unstable in operation since certain of the electrons 
emitted from the cathode tend to return to the cathode 
With increased energy derived from the high-frequency 








field which exists in the inter-electrode space. Theinven- 
tion overcomes this difficulty. The magnetron consists of 
an elongaged cylindrical envelope of glass with an anode 
structure of two semi-cylindrical metallic elements 12 and 
13, which are opposite each other and provide a cylindrical 
array. The elements are supported by conductors which 
extend through the end of the envelope. Within the anode 
structure there is a cachode assembly which includes a 
pair of flanged, semi-cylindrical metallic parts 18 and 19. 
The parts are supported by conductors which extend 
through the lower end of the envelope. The cathode 
parts are mutually spaced to provide gaps, in which are 
located two parallel electron-emissive filaments 29. 
The filaments are joined at one end by a conducting 
cross-bar and at their opposite ends are joined to lead-in 
conductors sealed into a stem press. Tension is applied 
to each filament by means of coil springs 38 connected 
between the filaments and the lead-in conductors. A 
centre-tap connection for the filament combination is 








provided by means of a conductor which is joined to the 
cross-bar and which is also sealed through the stem 
press. Heating current is supplied to the filament 
conductors ‘by a battery connected between them. The 
centre point of the battery is connected to the centre-tap 
conductor and is also connected to a short-circuiting 
bar between the cathode conductors. Potential is 
applied between the cathode assembly and the anode 
structure by a second battery, which has its positive 
terminal connected to the external portions of the anode 
conductors. By this means a uni-directional electric 
field is established between the cathode assembly and 
the anode structure. A magnetic field is produced 
parallel to the various inter-electrode gaps by a coil 55 
which surrounds the electrode system. This coil is 
energised by direct current. The combination of the 
magnetic field and the electrostatic field between the 
anode elements and the cathode assembly causes the 
electrons emitted by the heated filaments 29 to move 
orbitally around the cathode assembly. High-frequency 
potentials are developed between the anode elements 
12 and 13. Only a minor proportion of the electrons 
emitted from the filaments 29 are able to return to these 
filaments, the greater number of the reversed electrons 
being intercepted by the semi-cylindrical parts 18 and 19. 
These are not normally maintained at an emissive 
temperature, so that their bombardment does not affect 
the total electron supply and the system is inherently 
stable. (Accepted August 22, 1946.) 


LIFTING AND HAULING APPLIANCES. 


580,861. Winch Brake. » Metropolitan-Vickers Elec- 
trical Company, Limited, of London, E. B. Brown, of Sale, 
and C. M. Sayer, of Didsbury. (2 Figs.) March 10, 
1944.—This invention is a brake for an electric winch, 
which has a control for varying the brake effort. The 
drum 31 is fast on the shaft of the motor to be braked. 
The brake beams 32 carry the brake shoes 32a for 
engaging the surface of the drum, and are pivoted at their 
lower ends to a base. A rod 35 attached to one brake 
beam passes loosely through a hole in the other brake 
beam and has threaded on its over-hanging end portion 
a spring which urges the beams toward one another to 
engage the brake shoes with the surface of the drum. 
Pivoted to the upper end of one brake beam is a lever 37 
which extends beyond the upper end of the other brake 
beam and has pivoted to it one end of a link, the other 
end of which is pivoted to the upper end of the other 
brake beam. When the lever 37 is rotated down, the 
link is displaced to force the brake beams apart against 
the action of spring. A handle 40, for controlling the 
release of the braking effort applied between the brake 
shoes and the drum, has attached to its lower end a 
transverse bar 41 carrying pins riding in slots in links 42 
pivoted together and to a beam 44 which is carried by a 
rod supported by a spring from a platform 47. Mounted 
on the platform 47 is an electromagnet 50 containing an 








energising solenoid coil and a plunger which is 

when the coil is energised and allowed to fall eee n the 
coil is de-energised. The plunger is attached by a link 51 
to the beam 44 and is biased by spring to the upward 
position. The beam 44 carries a link which, at its lower 
end, passes through a hole in the tail of acam 55. The 
cam is mounted in a frame which also carries the hori. 
zontal spindle of a disc 59; also fast to the spindle is g 
sprocket 60. When the cam is rotated about its horizon. 
tal axis, the edge of the cam moves into engagement with 
the edge of the disc 59 and rotates the disc about its 
horizontal axis. On the overhanging end of the lever 37 














is a bicycle chain 61. The chain passes round the 
sprocket 60 and is attached at its lower end to one end 
of a spring which maintains the chain taut. When the 
control lever 40 is rotated, the beam 44 will be rotated 
to rotate the cam 55. This engages the disc 59 and 
causes rotation of the sprocket 60 and application of a 
down pull to the chain 61, causing the brake beams to 
be forced apart against the bias of the spring. Should 
the coil of the electromagnet 50 become de-energised, the 
fulcrum of the beam 44 is displaced downwardly so that, 
whatever movement is applied to the control lever 40, the 
cam 55 is not rotated and braking with full pressure 
remains applied. (Accepted September 23, 1946.) 


MISCELLANEOUS. 


579,625. Water Softening. The Liverpool Borax 
Company, Limited, of Liverpool, W. F. Gerrard and 
H. W. Bannister, of Liverpool. June 9, 1944 —Water 
treated by lime and soda retains an appreciable hard- 
ness for a long period, and the invention is a process 
by which any natural water supply is quickly softened 
in the cold with certainty and without using either 
coagulants or excess quantities of the softening chemi- 
cal, thereby avoiding the production of an unduly 
alkaline water. The softening process is divided into 
two stages. In the first stage magnesium is eliminated 
from the water by adding lime in quantity more than 
equivalent to the sum of the temporary calcium hardness 
and the magnesium content. The use of excess lime 
ensures that the pH value of water in the reaction 
chamber of the first stage will be higher than 11-0 and 
by not using soluble carbonates at this stage the tendency 
towards formation of magnesium carbonate, magnesium 
basic carbonate or the double carbonate of calcium and 
magnesium is eliminated. The precipitate from the 
first stage contains, in addition to magnesium hydroxide. 
a certain quantity of calcium carbonate produced by the 
reaction between the lime and the carbon dioxide which 
was present in the original water either in the free state 
or temporarily combined as bicarbonate. After sufficient 
time to allow the removal of magnesium compounds. 
sodium bicarbonate is added to complete the softening 
process by precipitation of residual calcium compounds. 
A period of thirty minutes is sufficient for the first stage. 
Water leaving the filter in the first stage contains in 
solution calcium hardness equal to the original per- 
manent hardness together with the excess of lime which 
has been used. This excess of lime could be destroyed 
by treatment with sodium carbonate, but caustic soda 
would thereby be produced. This might leave the treated 
water dangerously caustic. Sodium bicarbonate reacts 
with the lime to form calcium carbonate, sodium carbon- 
ate and water. The alkalinity of the treated water may 
be controlled by using less than the full equivalent of 
sodium bicarbonate required. The excess of lime used 
in the first stage is equal to the sum of the original 
permanent hardness of the water and the total alkalinity 
required in the treated water. If the total hardness of 
the water is 250 parts per million as CaCO,, the temporary 
hardness 150 parts per million, the permanent hardness 
100 parts per million, and the magnesium hardness 
70 parts per million and no alkalinity is desired in the 
softened water, lime equivalent to the sum of the total 
hardness and magnesium hardness is added, i.c., 


74 
(250 + 70) x 00 7 236-8 parts per million in the first 


stage. After the filter of the first stage, 169 parts per mil- 
lion of sodium bicarbonate are added. All the excess lime 
is converted into calcium carbonate and the reaction pro- 
duces 106 parts per million of sodium carbonate—the 
exact quantity required by the original permanent hard- 
ness of the water. The final residual hardness of the 
treated water will be equal to the final alkalinity and there 
will be no, free soda alkalinity. (Accepted August 9, 1946.) 
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APPLICATION OF 
ELECTROSMOSIS TO SOIL 
DRAINAGE. 


By A. H. D. Marxwiox,* M.8c., M.Inst.C.E., 
and A. F. Dosson,t M.A., A.M. Inst. C.E. 


in excavating sandy materials, it is sometimes 
necessary to lower the ground-water level by means 
of a series of vertical tube wells. In this way ground 
that would otherwise be below .water level, and 
therefore difficult or impossible to excavate, can. be 
excavated in the dry. This process, known as 
‘ ground-water lowering by the well-point system,” 
is well-known in the construction industry. It 
cannot be employed, however, when the soil has 
low permeability, as, for example, in the case of silts 
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Germany. The other inspected two important 
applications at Trondjhem in Norway. 

The principles involved in applying electrosmosis 
to the drainage of soil are as follows. If two elec- 
trodes are driven into the soil and a direct electric 
current is passed between them, water will move 
through the soil from the positive to the negative 
electrode. If, therefore, the negative electrode is a 
well-point, the application of current will feed the 
well-point with moisture from the surrounding soil. 

The conclusions drawn by Maclean and Rolfe from 
laboratory experiments at the Road Research 
Laboratory were as follows. (1) On passing an 
electric current through wet soil, the soil is dried out 
at the positiye electrode (anode) and water is expelled 
from the soil at the negative electrode (cathode). 
This phenomenon is known as electrosmosis. (2) 
When large current densities are employed, con- 
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During the war, Dr. Leo Casagrande} published 
a description of a method of using the well-point 
process in silty soils by passing electric current 
through the soil, including its application to a long 
cutting in a soft silty soil. The process described 
was investigated in Britain during the war, and 
British knowledge at the conclusion of hostilities 
was summarised in papers by Maclean and Rolfe.§ 
These publications describe, in particular, the funda- 
mental principles involved and summarise the 
information given in Dr. Casagrande’s paper. 
Information on the practical details of the work was 
necessarily incomplete, and at the conclusion of 
hostilities it was decided to investigate the process 
further. One of the authors interviewed Dr. Casa- 
grande and investigated certain work executed in 





* Road Research Laboratory, Department of Scientific 
and Industrial Research. 

+ Department of Civil Engineer-in-Chief, Admiralty. 

t “ Electrical Drainage of Fine-Grained Soils.” L. 
Casagrande, Strasse, vol. 8 (12/20), page 324, 1941. Road 
Abstr., vol. 9, No. 216 (1942). 

$ “ Soil Drainage by an Electrical Method.” D. J. 
Maclean and D. W. Rolfe, Civ. Engng., Lond., vol. 40, 
(2), page 34 (1945). Road Abstr., vol. 12, No. 207 (1945). 


temperature gradients thus produced increase the 
water movement caused by the electrosmosis effect 
alone. (3) The weight of water expelled at the 
cathode is proportional to the quantity of electricity 
(in coulombs) passed through the soil, until the soil 
dries out at the anode, after which the rate of 
expulsion of water rapidly decreases to zero. (4) The 
weight of water expelled for a given quantity of 
electricity passed through the soil is greatest for 
sandy soils and least for heavy clay soils. A linear 
relation exists between the quantity of electricity 
required to expel one gram of water and the “ clay ” 
content of the soil. (5) The weight of water expelled 
per coulomb is independent of the state of compac- 
tion of the soil for relative compactions above 95 per 
cent. Below this relative compaction the weight 
lost per coulomb tends to become variable and lower, 
probably due to a breakdown in the continuity of 
the soil/water system. (6) The drying-out produced 
by electrosmosis occurs mainly at and near the 
anode or positive electrode. The moisture content 
of the soil at the negative electrode is not changed to 
any great extent, provided that the water liberated 
is drained away. Casagrande gives limits of mecha- 
nical analysis for the soils suitable for electrical 
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drainage. These are reproduced in Fig. 1. Fig. 2 
shows the relation established by Maclean and 
Rolfe between the clay content of the soil and the 
electricity required to expel one gramme of water. 
The Salzgitter cutting, a cross section of which is 
shown in Fig. 3, is 1-9 km. long and is situated 
immediately north of Salzgitter to the west of the 
No. 248 (Brunswick-Northeim) road. Its location 
was decided by mining considerations and its depth 
by the level of the roads which cross it. The cutting 
is 6 m. (19-7 ft.) deep and is intended for a double- 
track railway from Leiferde to Salzgitter. When 
the ground was opened up ‘+ was found to consist 
of 4 ft. of sandy soil on a vey soft silt. It was 
impossible to excavate this with a mechanical shovel 
and the slopes were not stable. Two lines of well- 
points, 10 m. apart, were therefore sunk at 10-m. 
intervals to a depth of 7-5 m. A line of 1-in. gas 
pipes was sunk to the same depth between these two 
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lines of well-points to act as the positive electrodes. 
The work was carried out in sections of 100 m., a 
total of 20 well-points being used. 

The well-point holes were made with a 10-in. soil 
auger. A 4-in. perforated pipe was inserted in the 
hole and the outside filled for 6 ft. with a graded 
gravel-sand filter medium. The object of this was 
to prevent silt blocking up the well-point. A plain 
1-in. iron pipe was placed inside the filter pipe, as 
shown in Fig. 4, for the purpose of pumping water 
from the well-point. One small centrifugal pump 
was connected to every three well-points. A supply 
of three-phase current was available and two com- 
mercial electric-welding sets in series were therefore 
employed to supply the direct current required. 
This equipment was designed to supply direct-cur- 
rent at voltages up to 180, but at Salzgitter only 
90 volts was employed. The various well-points 
and electrodes were connected up with ordinary 
insulated aluminium cable of 24-mm. to 28-mm. 
cross section. This cable was the ordinary type 
of electric cable in use in Germany at the time. It 
is understood that about 25 amperes were supplied 
to each well-point. 

In general, the flow of water was insufficient to 
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“ENGINEERING” 
run the pumps continuously. The well-points | 
were accordingly allowed to fill and then pumped | 
out as soon as the water level rose in the pipe. The | 
water pumped out from each set of 10 well-points | 
was measured in a tank so that an estimate could | 
be made of the condition of the soil. Without the | 
application of the current, the flow from the 20) 
well-points was 0-4 cub. m. per 24 hours. After | 
the current was applied, the rate of flow rose within | 
a few hours to 60 cub. m. per 24 hours, a 150-fold | 
increase. The main difficulty occurred with the 
well-points, through the silting up of the filter | 
material. Normally, three weeks was a good life. 
When the well-point became blocked a new one 
had to be sunk. Apart from this, the scheme is | 
understood to have functioned well. It was stated | 
that the moisture content of the silty soil was| 
reduced by electrical drainage from 20 to 24 per 
cent. to 14 to 17 per cent. When the soil had been 
dried out, it was excavated with a face shovel to a 
slope of 1:1. A blanket of sand of varying thick- 
ness was then applied to the sides, and a blanket 
3 ft. thick to the base, of the cutting to act as a 
filter medium and to maintain stability. Drains 
were inserted on both sides, as shown in Fig. 3. 
It was possible to carry on this work in spite of bad 
weather. The cutting was inspected and found to 
be perfectly stable. The longitudinal drains were 
functioning, but only a very small flow was noticed. 

The method was applied on a large scale to the 
construction of the U-boat pen at Trondhjem, 
which involved the excavation of an area 550 ft. 
by 330 ft. through a variable soft silt with sand 
veins to a depth of over 40 ft. A transverse 
section and sketch plan of the Dora II pen are 
given in Figs. 5 and 6, on this page. During the 
construction of an earlier U-boat pen at this port, 
considerable difficulty had arisen; double-skin 
sheet piling had suffered extensive distortion owing 
to earth movements, as shown in Fig. 7, and 
bottomed-up formations showed a tendency to rise. 
The electrical-drainage process was intended to 
produce around the whole perimeter of the pens a 
belt of soil which, by reduction of its moisture 
content, was stable. To this end an outer, and 
subsequently an inner, ring of steel sheet piling was 
driven around the entire site and a double row of 
well-points was sunk between the inner and outer 
rings. The wells resembled those used at Salzgitter. 





The two rows of wells were about 45 ft. apart, and 





Fig. 7. 
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in each row the wells were spaced at 30-ft. centres, 
with 14-in. diameter gas pipes intermediate between 
them to serve as anodes. Each well was furnished 
with a small, electrically-driven plunger pump, 
the delivery pipe of which was connected to a collect- 
ing main and measuring tank serving the line of wells. 
Fig. 8 shows the general set-up of the well-point 
installation. 

Preliminary investigations had shown that, in 
this salt-bearing soil, 40 volts between electrodes 
was sufficient and that the current consumption 
would be heavy. Power was supplied to each 
electrode from a rotary converter capable of an 
output of 2,000 amperes. Before passing the 
current, flows varying from } gallon to 11 gallons 
per hour were obtained from the wells. After the 
application of current, flows rose, after about a day, 
to 2} to 105 gallons per hour per well, the wide 
variation being attributed to changes in the nature 
of the subsoil. On an average, a total flow of 
28,000 gallons a day was obtained in dry weather, 
and with the incidence of autumn rains this rose 
to 47,000 gallons a day. Current consumption 
averaged 20 to 30 amperes per well. 

The system was kept in operation until excavation 
and floor concreting had been completed, and no 
trouble from slip was experienced once the soil had 
been dried sufficiently. Before well-points had been 
installed, the sheet piling at the south end had 





suffered some displacement by earth movements. 
When wells were established further movement was 
arrested. It was found that some anodes became 
wholly or partly destroyed by corrosion and had 
to be replaced. The cause was probably electrolysis 
of traces of salt. 

Upon completion of foundation work in the 
U-boat pens, similar plant was set up upon the site 
of a railway-tunnel approach cutting at Trondhjem. 
Here the subsoil was a loam resting upon rock, and 
the conditions were such that shield tunnelling was 
originally contemplated. Oneach side of the cutting 
two rows of wells were established, and when the 
depth of cut exceeded 45 ft. a third row was added. 
All wells were carried down 6 ft. below foundation 
level, and were spaced at 30-ft. centres. Having 
regard to the presence of salt in the soil the voltage 
used was 30 volts, and current consumption averaged 
15 amperes per well; under these conditions the 
yield per well rose from practically nil, before elec- 
trification, to an average of 25 gallons a day. The 
original moisture content of the soil varied between 
25 per cent. and 37 per cent. Samples subsequently 
removed from the spoil heap (where, however, they 
may have dried somewhat during two months of fine 
weather) appeared to be slightly below the plastic 
limit (23 per cent.). As at Salzgitter, a sand 
blanket to the sides and bottom of the cutting was 
projected. 
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The following are the results of examination of a 
sample of the soil carried out at the Road Research 
Laboratory :— 

‘oarse sand (2:0 mm.-0-2 


mm.) ... 2 per cent. 


— 


Finesand (0-2 mm.-0-02 mm.)... 38 mS 
Silt (0-02 mm.—0-002 mm.)... 27 bo 
Clay (less than 0:002 mm.) ... 33 

Liquid limit adie se! <a ie A 
piastiolimit ... ee ee a? ae - 
Plasticity index one a2 12 Pe 


The mechanical analysis of this soil is plotted in 
Fig. 1. It contains a considerable amount of “ clay” 
fraction, and on the left-hand side the curve passes 
the limits suggested by Casagrande, and indicated 
by the dotted curves. It would therefore appear 
that the process is applicable, on a full-scale, to a 
fairly wide range of fine-grained soils. This soil 
was also subjected to electrosmosis at the Road 
Research Laboratory, and the result agreed with the 
relation obtained with other materials. This is 
shown by the graph Fig. 2, in which the quantities 
of electricity in coulombs to expel one gramme of 
water are plotted as ordinates and the “clay ” 
content of the soil, as percentages of the total weight, 
as abscisse. 

Little information was obtained at Salzgitter or 
Trondhjem regarding the costs of the process, but 
Dr. Casagrande has stated that at Salzgitter the 
installation and running costs of the plant amounted 
to 0-6 R.M. per cubic metre in the case of the 
cutting, and 1-6 R.M. per cubic metre for bridge 
abutments to which the process was now applied. 
At Trondjhem, the figure was about 0-3 R.M.* per 
cubic metre of excavated material in the case of the 
U-boat pens, but figures are not yet available for 
the cutting. These would tend to be higher in view 
of the lower yield per kilowatt obtained from the 
type of soil encountered there. The value of the 
process cannot, however, be measured in terms of 
cost alone, since by its adoption works that would 
otherwise be impracticable can. be undertaken. 

Other applications suggest themselves. For 
example, in tunnelling or shaft sinking in bad 
ground it might be possible, in appropriate cases, to 
dry out the soil ahead to make it less fluid. The 
method also has possibilities in the stabilisation of 
the soil beneath runways where metal grids or mesh 
are employed as a surfacing. In this case, the metal 
grid would serve as anode and the cathodes would 
consist of pickets or tubes driven into the ground 
along a line parallel to each edge of the metal strip. 
(British Patent No. 2561/44.) Tests made at the 
Road Research Laboratory showed that the elec- 
trical energy required in one case was 32 kWh per 
square yard, and for the large areas involved on 
runways the power requirement would be very 
large. Another possible application, using a similar 
arrangement of electrodes, is to harden soft ground 
under rail tracks, or possibly even under roads. It 
would also be possible, by sheathing the foot of a 
pile with metal, to dry out the soil in the immediate 
vicinity and thus increase its bearing capacity, but 
it is not known to what extent such strengthening 
would be permanent. 

The third possible objective is to reduce the fric- 
tion between soil and metal. This will occur if the 
metal is the cathode, when water will be driven to 
some extent towards it by the current and so 
lubricate the metal/soil interface. This application, 
which was probably one of the first to be tried, was 
used by Crowther and Haines} to reduce the draught 
on a plough. A reduction in draught of some 5 per 
cent. was obtained, but it was thought that this 
might be increased. Other applications of the same 
principle can readily be imagined, such as, for 
example, to reduce the skin friction on a steel pile or 
to facilitate the sinking of a caisson. Again, it 
might be possible to reduce the tractive effort 
required on a scraper by “lubricating” in this way 
the cutting blade and perhaps the bowl itself. 

This article is published with the consent of the 
Director of Road Research and of the Board of 

Admiralty, and both text and illustrations are 
Crown copyright. 





* At the rate of £1 = 20 R.M., the costs are 6d., 1s. 7d. 
and 3d. per cubic yard, respectively. 

t The Physical Properties of Soil, by B. A. Keen, pages 
269-271. London: Longmans, Green and Company, 
1931. Refers to work by Crowther and Haines. 
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The Electronic Theory of Acids and Bases. By PROFES- 
sors W. F. LUDER and S. ZurFFANTI. John Wiley and 
Sons, Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 3 dols.] Chapman and Hall, Limited, 
37, Essex-street, London, W.C.2. [Price 18s. net.] 


AccorDING to the well-known theory of Arrhenius, 
an acid is a substance which yields hydrogen ions, 
H+, and reacts with a metal hydroxide to form a 
salt and water ; a base is a substance which yields 
hydroxyl ions, OH-, and reacts with an acid to 
form a salt; and a salt is the ionised compound 
formed by neutralisation of an acid by a base. 
These definitions are defective, inasmuch as they 
do not offer any explanation for the complementary, 
but opposite, properties of acids and bases, and they 
fail, moreover, to account for the behaviour of 
these substances in non-aqueous media. The 
definitions are obviously special cases of a much 
wider principle which is not conditioned by the 
presence of a particular grouping of atoms, such as 
OH. The stumbling-block to the formulation of a 
comprehensive theory is the stipulation that an 
acid and a base should react to form a salt. The 
fog begins to disperse, therefore, when it is realised 
that there is nothing unique about the OH group, 
and that the definitions of an acid and a base 
should be independent of the definition of a salt. 

In 1923, three well-known physical chemists, 
Professor Bronsted, of Copenhagen, Professor 
Lowry, of Cambridge, and Professor G. N. Lewis, of 
Berkeley, California, proposed theories of acids and 
bases which came to be known as the proton theory 
and the electronic theory, respectively. According 
to the Bronsted-Lowry protonic theory, an acid is a 
substance which tends to lose a proton, H+, while 
a base is a substance which tends to gain a proton. 
According to the Lewis electronic theory, however, 
an acid molecule is one which is capable of accepting 
a share in a lone electron pair from a base to form 
a co-ordinate covalent bond, while a basic molecule 
is one which contributes a share in a lone pair to 
the acid. For nearly two decades, the Bronsted- 
Lowry theory has enjoyed considerable popularity, 
but since 1940 the Lewis theory has been receiving 
somewhat belated attention and now seems destined 
to take pride of place over the protonic theory. 
The elimination of the idea that acidity depends on 
the presence of a particular element is of major 
importance, since it permits a much greater system- 
atisation of chemical reactions than has been 
possible in the past. 

Professors Luder and Zuffanti are to be compli- 
mented on having written an excellent and much- 
needed monograph on this important chemical 
subject. In the first chapter, a brief survey is 
given of the earlier theories of acids and bases, 
and the shortcomings of the Bronsted-Lowry theory 
are pointed out. In the second chapter, there is an 
up-to-date account of the electronic theory of 
valency, with particular reference to the formation 
of co-ordinate linkages. The remaining chapters 
are devoted to the consideration of the Lewis 
electronic theory of acids and bases, which is dis- 
cussed with considerable enthusiasm and com- 
mendable clarity. Applications of the theory to 
the phenomena of neutralisation, titrations with 
indicators, displacement reactions, and catalysis 
are dealt with in an interesting and lucid manner. 
Particular emphasis is laid on the scope of the 
theory, but, unfortunately, there is no detailed 
consideration of its relation to the theory of reson- 
ance. The book, which is dedicated to the late 
Professor Lewis, is well produced and may be 
thoroughly recommended. 

It is stated in the prefage that a new theory 
should “ offer a usable explanation which succeeds 
in correlating a large number of experimental facts.” 
The reader will doubtless come to the conclusion 
that the Lewis theory stands this test. Very wisely, 
however, the authors do not claim that it is a 
final explanation, for they.add: “‘ Like any other 
scientific theory, it is not to be believed in, but 
merely to be used until a more inclusive theory 
appears.” This truth cannot be repeated too 
frequently in these days when fact and theory are 
so often confused. 





Beams on Elastic Foundation. 
Heténvi. The University of Michigan Press, Ann Arbor, 
Michigan, U.S.A. [Price 4.50 dols.] Oxford Univer- 
sity Press (Geoffrey Cumberlege), Warwick-square, 
London, E.C.4, 

Tuts book is mainly concerned with the analysis of 

the bending of beams on elastic foundation, on the 

basis of Winkler’s assumption that the reactive 
forces of the foundation are proportional at every 
point to the deflection of the beam at that point. 

It opens with a general solution of the elastic 

line. Using the Winkler theory, a differential 

equation is derived for the deflection curve of a 

beam supported on elastic foundation, and general] 

expressions are obtained by successive differentia- 
tion for the slope, bending moment, and shearing 
force. The author to some extent overcomes the 
practical difficulty of determining the integration 
constants by applying the method of superposition 
to the case of the infinitely long beam, for which the 
integration constants are easily found; then solu- 
tions for beams of any length, with any loading 

(including axial forces or twisting moments), and 

any end conditions, are derived by superposing the 

formulz for the infinitely long beam solution. 

In the case of the beam of unlimited length, 
expressions are obtained for deflection, slope, bend- 
ing moment, and shearing force, for various loading 
conditions. Use is made of the A, B, C, D quantities, 
which are tabulated as functions of a parameter z, 
on the line of the Zimmermann tables. The author 
shows how, by summing up the effect of the separate 
forces, the law of superposition can be used to obtain 
the deflection, slope, bending moment, or shearing 
force at any point, when the infinitely long beam is 
subjected to any group of concentrated forces, and 
explains the application of a method of. successive 
approximation in the solution of the systems of 
simultaneous equations involved. Use is also made 
of the identity between the deflection curve and the 
influence line for a given condition, so that the 
loading may be placed in such a manner as to produce 
minimal stress conditions. Solutions are then ob- 
tained for the semi-infinite beam with one finite end, 
but of unlimited extension in one direction only, 
the results being applied to the case of a railway 
track. In fact, rails are carried on closely-spaced 
elastic supports, but, by substituting an equivalent 
continuous elastic foundation, the theory which the 
author develops is applicable to the determination 
of the stresses and deflections of the track. The 
influence of the continuity between the deflection of 
neighbouring points in the underlying subsoil below 
a railway track can be taken into account if the value 
of the elasticity of the support provided by the 
sleepers is determined experimentally. A second 
application which is considered is the case of a thin 
cylindrical tube subjected to axially symmetrical 
deformation, due either to external loading or to 
temperature change along the axis of the cylinder. 

Next, the solution for a beam of finite length is 
determined from the elastic curves of the infinite 
beam by finding such a combination of loadings as 
will satisfy conditions prescribed for certain end 
points of the elastic line. The determination of the 
end-conditioning forces in a given case involves the 
solution of four simultaneous equations, which is 
simplified by using the Andree-Herzka method of 
resolving the original loadings into symmetrical and 
anti-symmetrical components. The author shows 
that accurate computations are necessary only in 
nthe case ot beams of medium length, the limits of 
which he specifies; in other cases, approximate 
methods of solution are available which greatly 
simplify calculation and yield satisfactory final 
results. Formule are developed for a number of 
simple cases of loading on beams of finite length. 
Solutions are also obtained in the form of trigono- 
metrical series, a procedure which has special value 
in the case of beams of medium length, since the first 
term only of the series will give good approximate 
results, provided that the beam is loaded by concen- 
trated forces at the ends or in the middle. Another 
advantage of the series method over exact analysis is 
that it is applicable to the type of design problem in 
which one of the dimensions of the beam or founda- 
tion is unknown and must be determined, given that 
some specified requirement regarding the elastic line 
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has to be satisfied. 
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The next chapter deals with beams of variable 
flexural rigidity, the variation being either continu- 
ous or in steps. In the latter case, the beam can 
be regarded as composed of shorter prismatic beams, 

.to which the formule developed in earlier chapters 

can be applied. In the former case, the analysis 
involves a differential equation which can be rigor- 
ously solved, using power series, or solved by 
approximate procedures such as the Rayleigh-Ritz 
analytical method or the Vianello-Stodola graphical 
method. An example of a linearly-varying moment 
of inertia is presented by the case of the loaded 
circular plate. To solve this case, the author 
introduces the concept of the Z functions first 
introduced by Schleicher, and a table of these 
functions is included in the book. Other examples 
are the case of a beam haunched at points of concen- 
trated loadings, which is solved by assuming a 
hyperbolic variation in I; the axially symmetrical 
bending of a cylindrical tube with linearly-varying 
wall thickness; and the axially symmetrical 
deformation of conical shells. 

Arising out of the treatment of circular arches, 
the case of circumferentially-corrugated tubes sub- 
ject to axial compression is analysed by the flexural 
theory for curved beams on elastic foundation in 
the same way that the cylindrical tube under axially 
symmetrical loading was solved by treating it as a 
straight beam on an elastic foundation. 

Up to this point, all the work is based on the 
Winkler assumption. In the last chapter, by con- 
trast, Professor Hetényi deals with the case in which 
the supporting body is an elastic continuum, and 
bridges the gap by a consideration of the case when 
the deformation is partly localised and partly con- 
tinuous. The method of partial continuity is em- 
ployed in the solution of the problems of intercon- 
nected girders and of grillage beams. In discussing 
the case of complete continuity in the material of 
the foundation, the method of solution devised 
by Prager, based on applying the functions of 
a complex variable, is discussed in some detail, 
and is applied to the case of an infinitely long 
elastic beam of given depth, supported on an 
elastic solid foundation and loaded along its 
upper edge by a distributed periodic load. By 
superimposing periodic loading components, it is 
possible to obtain a load equivalent to a concen- 
trated force. Biot used this method to obtain a 
solution in the case when the infinite beam is under 
the action of a single concentrated load, and his 
results are considered. The bending moment, in 
this case, is shown to be proportional to the one-third 
power of the flexural rigidity of the beam and not 
to the one-fourth power, as is given by an analysis 
based on the Winkler assumption. The Bosson 
method of rigorous solution for the two-dimensional 
problem of beams of rectangular cross-section 
supported on an elastic solid foundation, using 
stress and displacement functions for both beam 
and foundation, is given, and is applied to the case 
in which the foundation material is of finite depth, 
the interesting conclusion being reached that, if 
the depth is small, a correct solution does result 
from the simple Winkler assumption. 

The book, which is a comprehensive review of 
the whole subject, is excellently produced and well 
documented, making considerable reference to 
German and Russian sources. As will have been 
seen from the foregoing summary, the theories 
derived for the case of beams on elastic foundation 
can also be applied by extension to the solution of 
numerous other problems of (apparently) an entirely 
different character. The book is, however, presented 
in somewhat mathematical language, from which it 
follows that a certain level of mathematical know- 
ledge and facility is required for a proper under- 
standing of it, although the reader is helped by the 
inclusion of numerous worked examples. With 
this proviso, the book can be strongly recommended 
to all engineers interested in the problem of beams 
supported on elastic foundation. 





DATA FOR WELDERS.—An informative pocket book 
which contains a large amount of data likely to be service- 
able to both oxy-acetylene and electric-arc welders 
has been issued in a revised form by Messrs. Petbow, 
Limited, Station Estate, Balmoral-road, Watford, under 
the title The Petbow Welder’s Guide, and may be obtained 
at the price of 6d. net per copy. 
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HEAVY-OIL ENGINE 
WORKING COSTS. 
By W. A. Tooxey, M.Inst.C.E. 


Tue Diesel Engine Users Association have issued 
recently their annual Report on Heavy-Oil Engine 
Working Costs for 1944-45, on much the same lines 
as usual, embodying the returns sent in by a number 
of the more enthusiastic members responsible for 
the running of Diesel engines for the generation of 
electricity and for waterworks pumping plant. 
These are divided into installations at home and 
overseas for more ready comparison. Of elec- 
trical sets, there are 132 and 63 engines, respec- 
tively, in the two categories, and these are again 
sub-divided into mechanical-injection and air- 
blast injection stations. In the latter section, 
one mechanical-injection engine has been included, 
for some reason unexplained. The list of water- 
works engines totals 31, making an aggregate of 
226 engines in 52 stations, representing greatly 
varying conditions of operation, both as to the 
degree of loading and the duration of daily operation. 

It is naturally difficult to appraise the precise 
value of generalisations from averaged figures 
when wide divergencies exist of total station 
capacity, maximum demand, load factors (based 
on three independent calculations), and other 





‘ant hint es 
0-612, 0-620 and 0-630 lb., or a weighted average 
of 0-616 lb. per unit generated. 

A privately-owned installation in the South of 
England, operating 8,636 hours during the year, 
generated nearly three million units from a battery 
of six sets, the mean hourly output over the period 
being 327 units with a peak demand of 2,691 units, 
or 8-5 times the mean demand. The rate of eon- 
sumption was 0-646 lb. per unit generated. Anothier 
privately-owned installation, working only 2,{\)} 
hours and generating a total of just over 1-4 million 
units from a battery of nine engines, had a mean 
hourly output of 494 units and a peak demand of 
830 kW, or 1-68 times the mean. The rate of 
consumption is recorded as 0-615 lb. per unit gener- 
ated. Even stand-by generating sets in electricity 
generating stations, taking bulk supplies from the 
Grid and working for short daily periods during 
winter lighting peaks, show to advantage; in 
such cases, the diversity factor is low, the maximum 
demand being less than half as much again as the 
mean load, yet the returns show that the rate of fuel 
consumed is generally below 0-65 lb. per unit 
generated. The majority of these sets are of mature 
age and of the older air-blast injection type. The 
conclusion must be that the engines show little 
deterioration as regards fuel efficiency throughout 
their working life. 

The value of the annual report cannot be under- 
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variables; but, for what it may be worth, the 
reported working costs of seven installations, 
comprising 38 mechanical-injection oil engines, 
average a total engine cost per unit generated of 
1-193d., of which fuel and lubricating oil represents 
67 per cent., or, with wages added, 90 per cent., 
leaving 10 per cent. as the equivalent cost of stores, 
water, repairs and maintenance. Such a yardstick 
shows little variation from the similar figures 
computed from the previous annual report, which 
included other stations than those now concerned. 

It is somewhat surprising to find, on examining 
the individual records more closely, that neither 
the total number of hours in operation, the mean 
output in kilowatt-hours per hour, the diversity fac- 
tor—by which is meant the relation between the 
mean kilowatt output throughout the year and the 
highest peak load demand—nor the number of 
engines per installation seems to have much influence 
on the results as tabulated by the D.E.U.A. Com- 
mittee ; for example, in the overseas installation 
records there are six installations, dispersed in 
various parts of the world, which operate throughout 
the year (8,760 hours). Individual outputs range 
from 12 million units per annum to 993,000; the 
mean hourly output from 1,380 units to 113; the 
peak load from 4-66 to 1-69 times the hourly mean ; 
and yet the fuel-oil consumption varies only between 
0-611 and 0-690 Ib. per unit generated. The 





weighted average is 0-627 lb. per unit generated. 
The two stations returning the fuel consumption 
at the higher figure of 0-690 lb. per unit employ 
air-blast injection engines. The remaining four 


stations obtain the satisfactory results of 0-611, 


* 0- 169d. less if allowance is made for waste-heat recovery. 


estimated, but it is to be regretted that the Com- 
mittee have decided to “ gang their ain gait ” in 
the methods of presentation, without regard to the 
comments made from time to time as to the un- 
handiness of the tabular sheets of various dimen- 
sions. A year ago, attention was called in ENGrN- 
EERING to the similar report emanating from the 
United States and to its more comprehensive form, 
in that each individual plant had its own record 
for a series of years, thus making it possible to 
appraise the effect of changing circumstances on 
each and every installation to much better advan- 
tage. The accompanying table illustrates this by a 
comparison of the results tabulated for eight instal- 
lations for the periods covered by the last two 
reports. 

Comparison of all installations for a series of years 
on the above lines would be more valuable than the 
present system adopted by the Committee. Separate 
items of cost could well be tabulated, but, for the 
present purpose, these have been grouped to avoid 
over elaboration. Table III of the present report 
records average long-period costs per unit generated 
of 36 installations, some for a period of 23 years ; 
but it must be recognised that this method of pre- 
sentation causes a considerable lag, and obscures 
sudden changes in costs due, say, to war conditions, 
to major overhauls, or those consequent upon higher 
wages and shorter hours. The American Society of 
Mechanical Engineers Sub-Committee on Oil Engine 
Power Costs publish data on this basis for every year 
since 1929 to date, occupying 14 closely printed 





quarto pages. 
The returns from waterworks are interesting, but 
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it is rather difficult to credit the claim that, in one 
case, the pumping plant is practically 100 per cent. 
efficient, consuming only 0-40 lb. of fuel oil per water 
horse-power-hour, which approximates to the rate of 
fuel-oil consumption per brake horse-power hour. 
Even the rate of 0-487 lb. per water horse-power 
hour, as recorded for another pumping plant, would 
postulate a pumping efficiency of 82 per cent. and 
this for one geared centrifugal borehole pump and 
one centrifugal foree pump. More confidence is 
inspired by those returns which claim 0-57 Ib. per 
water horse-power hour, equivalent to 70 per cent. 
pump efficiency. 

There is much more in these annual returns than 
has been indicated in this brief survey, but probably 
enough has been written to encourage engineers to 
take more than a passing interest in a summary 
which reflects great credit upon those responsible for 
its production, and for whom it is a labour of love. 





THE SHIPWRIGHTS’ 
EXHIBITION. 


A BRIEF reference was made on page 111, ante, to 
the opening of the exhibition organised by the 
Worshipful Company of Shipwrights and held in 
the two halls of the Royal Horticultural Society, 
London, 8.W.1, and which closes to-morrow, Febru- 
ary 8. As a matter of record we give below an 
account of some of the exhibits. The exhibition 
is not intended to provide merely a popular 
spectacle, but, on the one hand, to appeal to the 
mature person who takes a serious interest in any- 
thing pertaining to shipbuilding and shipping and, 
on the other, to inform the younger generation of 
the extent of both the past and the present of this 
country’s maritime importance, while indicating the 
methods and advantages of entering the shipping 
and shipbuilding industries. It is evident, indeed, 
that there was a strongly educative atmosphere in 
many of the activities illustrated by the exhibition ; 
for example, of the programme of 47 short papers 
delivered during the exhibition, at least seven 
were directed to a lad with his future before him, 
Thus, Sir E. T. d’Eyncourt, Bt., spoke on “ Naval 
Architecture as a Profession’; Dr. 8. F. Dorey, 
(.B.E., on “‘ Marine Engineering as a Career” ; Mr. 
C. Bartlett, B.Sc., on “‘ Classification Society Survey- 
ing as a Profession”; Mr. C. E. Nicholson on 
“ Yacht Building as a Career”; Captain G.C. Steele, 
V.C., on “Life at Sea as a Career”; Mr. J. R. 
Watkins on ‘“‘ Owning Tugs as a Career,” and Mr. 
L. Woollard, M.A., on ‘“‘ How to Become a Naval 
Constructor.” The remaining 40 papers dealt 
authoritatively with a wide range of subjects con- 
cerning both shipbuilding and engine building from 
the practical as well as the theoretical aspects. 
Since probably no single visitor could find time to 
attend more than a few lectures, it is satisfactory to 
learn that they are to be printed as a book and will 
be obtainable from the Exhibition Committee’s 
offices, 3, Lloyds-avenue, London, E.C.3. In addi- 
tion to the papers the programme included 53 
showings of some 17 films of an educative nature. 

Before dealing with the exhibits generally, special 
mention should be made of one which has given rise 
to some puzzled comment. It consists of a series of 
models of the Ark of Noah, constructed for a com- 
petition in which three prizes of considerable value 
were offered by the Shipwrights’ Company. There 
was, however, a logical reason for this choice of a 
subject for a competition. Nearly 200 years ago, 
the Company assumed an armorial coat, which 
embodied an heraldic representation of the Ark in 
the crest and the motto, ‘‘ Within the Ark safe for 
ever.” Anemblematic model of the Ark would thus 
obviously form an appropriate ornament to the 
Company’s Hall, which it is hoped may yet come into 
being, and, naturally, such a model would be best 
made by someone concerned with shipbuilding, even 
though everything but dimensions is conjectural. 
The models produced are interesting from their very 
variety and ingenuity. Some of them seem to be 
based on ship forms which are used to-day and 
therefore indicate little thought of what might 
really have existed. One competitor, recognising 
the Babylonian version of the Deluge—there are, of 
course, many widely-distributed accounts, in the 
main parallel to that of the Old Testament—gave 
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his model a definitely Babylonian or Assyrian treat- 
ment ; and others postulated the existence of tools 
capable of producing neatly squared and curved 
timbers, though one competitor has created a mere 
box of rough logs with a superstructure of the same. 
In spite of the high cultural level now evident as 
having been reached by certain ancient civilisations, 
this last possibly represents most nearly what might 
have been constructed. The first prize, of 1001., 
was awarded to a team of three, Messrs. W. L. Ash, 
K. G. McBride and M. G. Warman, employed by 
Messrs. J. Samuel White and Company, Limited. 

To make a very rough classification, the exhibits 
may be divided into those concerned with research, 
shipowners and shipping lines, shipbuilders, machin- 
ery makers, and makers of ships’ equipment and 
fittings. The research exhibits included illustra- 
tions of work which, shown under the title Royal 
Navy, really concerned that of the Royal Corps of 
Naval Constructors and the Naval Research Estab- 
lishment at Rosyth. One interesting item was a 
series of models of the paddle-wheel target, so called 
because it consists of two circular discs with a 
cylinder between them, the flange-like projections 
of the discs being connected to the cylinder by radial 
webs resembling the floats of a paddle wheel. The 
targets are used for testing the effect of an under- 
water explosion of a known charge at a known dis- 
tance. The results were of great interest, particu- 
larly a series of microphotographs of the metal 
showing what amounts to a work-hardening effect 
with different conditions of test. The extent to 
which photo-elastic methods are used to determine 
the distribution of stresses was also well shown. A 
scale model of the strength deck of H.M.S. Vanguard, 
which had been made to ascertain the effect of 
openings, coamings, beams, etc., was a typical 
example, while a rig consisting of a transparent part 
of horse-shoe shape, one end permanently fixed and 
the other reciprocated mechanically, showed on a 
screen, under a beam of polarised light, the internal 
stresses developed at the bend of the specimen. It 
is proposed to extend the photo-elastic method by 
the construction of a large steel skeleton cage in 
which large models can be inserted and subjected to 
stresses of any nature by means of jacks, etc. A 
model of this structure was shown. Work at the 
Haslar tank was illustrated by an apparatus for 
determining propeller torque and thrust on self- 
propelled ship models. There were exhibits illus- 
trating the tank testing of the racing launch “ Blue- 
bird,” which, we understand, has been tested up to 
speeds equivalent to 100 knots. 

An example of propulsion gear for ship models in 
tanks was to be seen on the adjoining stand of the 
British Shipbuilding Research Association, together 
with a variety of other apparatus which attested 
that this recently-formed organisation is energeti- 
cally tackling the very large programme of research 
that has been undertaken. The neighbouring stand, 
that of the Institution of Naval Architects, displayed, 
in addition to data as to its activities, scholarships 
and other educational facilities, several interesting 
models. Among these were a working model show- 
ing the effect of bilge keels on rolling and another 
demonstrating the pressure variations caused by 
propeller vortex rings. The original drawing of the 
sheer plan of Bell’s Comet was lent by the University 
of Glasgow, and, below it, a similar drawing of a 
modern paddle steamer, lent by Messrs. William 
Denny and Brothers, Limited, Dumbarton, for 
purposes of comparison. There was also an inter- 
esting demonstration of a method of determining the 
vibrations of a propeller blade, using a cathode-ray 
oscillograph. The Institute of Marine Engineers 
had a display of literature illustrating its activities, 
particularly those affecting the younger men, and 
showing a painting of the new war memorial build- 
ing, which the Institute hopes to possess eventually 
m substitution for the present premises in the 
Minories. The classification societies’ exhibits 
come into this section, since they have their own 
research organisations. These societies were repre- 
sented by Lloyd’s Register of Shipping and the 
British Corporation Register of Shipping and 
Aircraft. The Board of Trade exhibit was confined 
to an exposition of the services provided by the 
Export Promotion Department for visitors from 





overseas and British exporters. 





The displays of the shipowners and shipping lines 
consisted largely of ship models, paintings and 
photographs, many of the 70 British firms engaged 
in building steel ships and of the large number of 
wood and steel boat builders being thus represented. 
The number of ship models on view runs well into 
four figures, as compared with the 285 models of 
the 1877 exhibition and the 400 models of that of 
1882. Apart from mere numbers, the display at the 
present exhibition must include, without doubt, 
many more types than were in existence even in 
1882. There is no way of making a precise com- 
parison, but it must have been evident how greatly 
new methods, new materials and new processes 
have helped the seaman and increased the poten- 
tialities of the shipwright, to use this term in its 
widest sense; welding, wireless, the heavy-oil 
engine, the steam turbine, the Michell thrust block, 
water-tube boilers, aluminium alloys, the gyro- 
compass, the oil separator, and refrigeration are but 
a few indications of the changes, and the causes of 
change. Probably no other nation could stage 
to-day so striking a demonstration of what it has 
done, what it is doing, and what it is capable of 
doing, in constructing means for its defence and in 
providing facilities for bridging the seas and oceans 
of the world. This feeling of pride may be tem- 
pered by the thought that, as an island nation with 
world-wide interests, Britain must concentrate on 
maritime proficiency in order to exist. It was not 
the least of the functions of the exhibition to keep 
alive this realisation of the national needs. 

It is obviously impossible to review in any detail 
the great display of ship models, but a high place 
must be given to the large beautifully-finished 
models of H.M. battleship King George V, built at 
Newcastle-on-Tyne in 1939, and of the fleet aircraft 
carrier Indomitable, built at Barrow in 1940, by 
Messrs. Vickers-Armstrongs, Limited. There were 
other fine models of large warships, and of smaller 
naval craft down to the motor torpedo boat and 
air-sea rescue craft shown by various firms. In 
between are models of a great variety of vessels, 
cruisers, flotilla leaders, destroyers, frigates, cor- 
vettes, sloops, rescue and salvage tugs, and the like. 
The Merchant Navy is as thoroughly illustrated by 
attractive models, including an impressive one of the 
Cunard White Star liner Queen Elizabeth, on the 
stand of Messrs. John Brown and Company, Limited, 
and two of the old and new Mauretania, respectively, 
on that of Cunard White Star, Limited, this pair 
presenting a striking illustration of progress both 
as regards size, layout, and form. Apart from these, 
there is an almost endless variety of troopships, 
passenger liners, cargo liners, refrigerated cargo 
vessels, coasters, small cargo vessels, cross-channel 
ships, trawlers, drifters, tugs, train-ferries, yachts, 
tankers, stern-wheelers, lightships, crane ships, 
cable-laying ships, paddle steamers, lifeboats, etc. 
Two particularly informative displays illustrated 
the cutter suction dredgers of William Simons and 
Company, Limited, and the dipper and bucket 
dredgers of Lobnitz and Company, Limited. 

The model necessarily plays a smaller part in the 
displays of the engine builders and machinery 
makers. It was pleasing, however, to see that two 
firms exhibited sections of vessels across the boiler 
room, since knowledge of modern: marine boiler 
installations is not so general, perhaps, as a broad 
acquaintance with the lay-out of engine rooms. 
Messrs. John Thompson Engineering Company, 
Limited, showed a model of a La Mont boiler as 
fitted in a ship built by Messrs. Swan, Hunter and 
Wigham Richardson, and Messrs. Yarrow and Com- 
pany, Limited, showed one of an installation of 
Yarrow boilers in a merchant ship. Messrs. Bab- 
cock and Wilcox, Limited, showed two models of 
different types of oil-fired boiler, along with some 
actual details. A notable feature of the exhibition 
was the presence of two types of oil-operated revers- 
ing gear, relatively new as far as marine work is 
concerned. These were shown, respectively, by 
Modern Wheel Drive Limited, Chesham, and the Self- 
Changing Gear Company, Limited, Coventry. Such 
gears may take on added importance should the gas 
turbine for marine propulsion develop to success, 
since this type of prime mover may be difficult to 
arrange for ready reversal. A new and interesting 





type of marine pump was shown by Megator Pumps 
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and Compressors, Limited, Feltham. Propeller 
manufacture was illustrated by the exhibits of 
Messrs. J. Stone and Company, Limited, Deptford, 
and of the Manganese Bronze and Brass Company, 
Limited, Birkenhead, the latter displaying a skeleton 
of a propeller blade about 15 ft. in diameter, with 
aerofoil section, which brought out very clearly the 
changing shape and angle of the blade at different 
radii 


: (To be continued.) 





Frum on AToMIC PowER.—Owing to the continued 
public interest, the ‘‘ March of Time ” film on the release 
and utilisation of atomic power will continue to be shown 
at the Science Museum, South Kensington, London, 
S.W.7, until February 23, by courtesy of Messrs. 20th 
Century Fox Film Company, Limited. The film is 
shown on weekdays at 2.30 p.m., and on Sundays at 
3.15 and 4.15 p.m. 

RESEARCH LABORATORIES OF MEssRS. ELLIOTT 
BROTHERS (LONDON), LimiITED.—Of late years, Messrs. 
Elliott Brothers (London), Limited, have not only 
devoted particular attention to measuring instruments, 
but, in addition, they bave been responsible for the 
development and manufacture of much equipment of a 
special nature for the Service departments, especially the 
Navy. Up till the present, their research laboratory has 
been situated within the firm’s Century Works, Lewisham, 
London, S.E.13, but they have recently set up new 
research laboratories in Elstree Way, Borehamwood, 
Hertfordshire, in a modern building having a floor arca 
of 50,000 sq. ft. The new organisation will undertake the 
development of all types of industrial and laboratory 
instruments, and will develop new techniques for the 
control of manufacturing processes. The laboratories 
are in the charge of Mr. J. F. Coales, O.B.E., M.A., 
M.I.E.E., late of the Admiralty Signal Establishment. 
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THE LAST OF BRUNEL’S WOODEN 
VIADUCTS. 


It was announced in January that the last two 
timber viaducts, on the Great Western Railway, de- 
signed by the famous engineer, I. K. Brunel, are now 
being dismantled. They are the Dare and Gamlyn 
viaducts, forming part of the Dare Valley branch line 
near Aberdare, and were constructed about 1855. 
For some time past, the Dare Valley branch, which 
was used solely for mineral traffic, has been disused, 
and the viaducts are now being removed for the sake 
of the timber, amounting to about 25,000 cub. ft. 
Part of it will be used to lay a new floor in the carriage 
and wagon repair shop at Pontypool-road, and the 
rest will be available for use as shuttering, piling, 
material for footbridges, etc. By courtesy of Mr. 
A. 8. Quartermaine, C.B.E., chief engineer of the Great 
Western Railway, we are enabled to reproduce, in 
Figs. 1 and 2, above, photographs of the Gamlyn and 
Dare viaducts, respectively. The Dare viaduct is 
450 ft. long and the Gamlyn viaduct 600 ft. ; both are 
about 70 ft. in height. 

Mr. E. T. MacDermot, in his History of the Great 
Western Railway, mentions that, in August, 1857, 
Brunel reported, in connection with the Dare viaduct, 
what he described as “a curious and unexpected 
result of the heat of the season.” The passage from 
his report, quoted by Mr. MacDermot, stated that 
“The traffic upon the Dare Branch was interrupted 
for a short time by a singular effect of the expansion 
of the Rails upon the Dare Viaduct from the excessive 
heat at the end of June. The Line being here upon a 
sharp curve, the expansion of the Rails forced the 
Viaduct sideways a few inches and disturbed the Line, 
so as to render it impassable. The Rails and the 
Viaduct were soon restored to their correct position, 
and any recurrence of the same thing, however impro- 





bable, guarded against upon this and other Viaducts 





under similar circumstances by the introduction cf 
expanding joints on the Rails.” It has been remarked 
that many of Brunel’s timber viaducts were constructed 
with a curve in plan, and the suggestion has been made 
that this was a feature deliberately introduced to 
provide some flexibility under varying conditions of 
weather. The report quoted above, however, seems 
to indicate that there is no substance in this belief, as 
it was written little more than two years before Brunel’s 
death, so that the viaducts in question must have been 
among the last built under his supervision ; and it is 
evident that the possible effect of expansion had not 
been foreseen. 

We are not aware whether Brunel’s designs for these 
viaducts have survived, but if they have, it is to be 
hoped that they may be preserved with the other 
archives of the Great Western Railway. When an 
inquiry was made recently about the original drawings 
of the timber viaducts which formerly existed on the 
Newcastle and Carlisle Railway, it was found that they 

been destroyed in one of the war-time paper- 
salvage campaigns on the somewhat insufficient ground 
that, as the bridges had all been replaced by more 
modern structures, there was no occasion to retain 
the drawings. Brunel was a designer of such origina- 
lity, however, that almost any authentic records of 
his work are worth preserving. 





CYCLE AND Motor-CycLe SHow.—In view of restric- 
tions in the supplies of steel, shortager of other materials 
necessary to the industry, and difficulties connected with 
deliveries of fuel, the Council of the British Cycle and 
Motor Cycle Manufacturers’ and Tradcrs’ Union have 
reluctantly decided not to proceed further with the 
arrangements for the 1947 Show, which it was announced 
on page 59, ante, was to have taken place in October. 
It is hoped to be able to proceed with a Show in the 
autumn of 1948, 
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LOOKING BOTH WAYS.* 
By Sm Craupe D. Gres, C.B.E., F.R.S. 
(Concluded from page 103.) 


Ir is customary for a President to speak on some 
subject of which he has special knowledge. To follow 
that tradition, I should have talked on turbo-alterna- 
tors. Turbo-alternators have probably contributed 
more to higher standards of living than almost any 
other development since the original steam engine, or, 

ing back much farther, the invention of the wheel. 
ft is a fact that those countries having the highest 
standards of living are those employing the greatest 
amount of electricity per head of population. Elec- 
tricity as our servant is much more valuable in improv- 
ing the amenities of life than the aeroplane, the wireless, 
or any other of our modern aids to life. The rapid 
extension of the uses of electricity is due to the greater 
efficiency in production which it made possible. It 
is unlikely that, even should atomic energy become 
available to us within our lifetime, there would be a 
reduction in the cost of electrical power generation, 
or that electricity would be more widespread in its 
availability than present methods of generation and 
distribution can provide when fully developed. Further 
industrial progress must come through the more 
efficient utilisation of power, to bring greater output 
per man per hour and thereby a greater efficiency of 

roduction. 

In the past 50 years, the amount of coal required to 
roduce one unit of electricity has been reduced from 
about 5 lb. to under 1 Ib. ; but now the law of diminish- 
ing returns is applying and the scope for improvement 
in the future is relatively small. It is unlikely, indeed, 
that improvements in efficiency of electrical generation 
in the future will even balance the probable increases 
ip fuel costs. Some believe that the gas turbine will 
open up @ new era of power generation. Those most 
competent to judge do not agree with that view, but 
feel that the gas turbine will have its application in 
special fields, not seriously competing with the steam 
turbine. That there is a great future in front of the 
gas turbine is certain, but it will be much more comple- 
mentary to the steam turbine than in substitution 
for it. 

Looking at the future of power generation, we see 
the solution to the many problems involved lying 
almost entirely in metallurgy. Twenty years ago, 
750 deg. F. was high for the total steam temperature 
at the inlet to a turbine; to-day, that figure has 
reached 950 deg. F., an advance made possible by 
improvements in metallurgy and in the development 
of alloy steels. The long-life gas turbine demands a 
temperature at least of 1,150 deg. F., and the indica- 
tions are that a steel alloy can be used for such tem- 
perature conditions. To make full use of the potential 
cycle of the gas turbine, temperatures of 1,500 deg. F. 
are essential, and to obtain long life—that is, a mini- 
mum of 100,000 hours of operation—new materials 
will be required. It may be that these materials will 
not be fundamentally of steel. Once resource has to 
be made to non-steel based alloys, costs of materials 
become so high that the economics of the gas turbine 
begin to suffer and, therefore, the field of application 
becomes restricted. 

The number of basic elements already known to 
scientists to-day is such that there is little hope of 
any new element being isolated which can be obtained 
in quantities sufficient to be commercially applicable. 
It is, of course, not beyond the bounds of possibility 
that the alloying effect of some hitherto unknown 
element may change the metallurgy of steel and make 

sible the higher temperatures and therefore the 
higher efficiencies of the gas turbine ; but, while such 
discoveries are possible, they are distinctly improbable. 
While continuing to search for improved materials, we 
should base future production plans on the assumption 
that it is unlikely there will be any appreciable reduction 
in — costs. The utilisation of atomic energy again 
is bound up with metallurgical solutions. New ma- 
terials are required before atomic energy can have 
other than a very limited application. 

How, then, can we obtain lower costs of production 
of both capital and consumer goods when the cost of 
power generation is unlikely to be reduced? It can 
be done by making more horse-power the servant of 
each producer; by building machine tools and 
mechanisms which will produce more articles per hour 
per: man employed than hitherto—and this, in the 
main, means the removal of more material per hour 
by each machine. Heavier cuts or faster cutting speeds 
or faster feeds, or a combination of them all is the 
direction in which we must go; and for all of these 
advances machine tools will require to be stronger, 
more rigid and to have greater power built into them. 
So much has been done already on these lines that— 
as with the steam turbine—we are moving along the 





* Presidential address to the North-Eastern Section 
of the Institution of Production Engineers, delivered at 
Newoastle-on-Tyne on December 12, 1946. Abridged. 





flattened part of the curve, where, for every advance 
made, the return is relatively smaller. 

If there is not very much left to be obtained from 
the most modern machine tools or equipment, how then 
are we to achieve the necessary increased production 
and reduced costs ? Until a machine tool is operating 
and cutting, and, therefore, producing, for 100 per cent. 
of its running time, the ideal has not been achieved. 
A time study of most machine tools will reveal just 
how far from that ideal we are to-day. I know 
of one case, a large radial drill, where the actual cutting 
time was only 8 per cent. of the total shift time. By 
careful replanning and the provision of two beds for 
the one machine, that 8 per cent. was increased to 
22 per cent. The floor-to-floor times are the only 
criterion. It is the job of the production engineer to 
study and strive to reduce setting times, to reduce 
wajting and dead time, until floor-to-floor times are 
really a minimum ; and also to guide the designer, so 
that the products are capable of easy setting and 
require the minimum of machining. 

All this is commonplace ; but the purpose of this talk 
is not to attempt to tell you something new, but to 
make you realise that we are in a mess to-day and that 
only by re-examining at frequent intervals the produc- 
tion processes for which you are responsible will it be 
possible for you to see where still further economies 
can be made. 

The operator must also operate the machine to its 
maximum capacity, and for that to be attained, there 
must be some incentive. It is my belief that that 
incentive can only come from some form of output 
bonus plus a restoration of the pride of craftsmanship, 
which appears to have lessened in recent years and 
to-day is at alowebb. There is no general rule which 
can be given for the restoration of that pride. It 
depends so much on the traditions of the factory and 
on the onfidence between management and work-people. 

There is one way which can at least start a pride in 
the factory or the company by whom the operator is 
employed, and that is to give outstandingly bright, 
cheerful and clean conditions of employment—parti- 
cularly in the north, where workshops have too long 
been too drab. During the recent war, many new 
factories were built, and these were frequently given 
their initial coat of paint in colours much lighter than 
the traditional workshop painting; in some, the 
machine tools were painted more cheerfully than in the 
battleship grey which has been standard for too long. 
Where those brighter colours were adopted, it seemed 
that the outlook of the workpeople was more cheerful, 
but it is not possible to generalise on those war fac- 
tories, because often the executives responsible for 
their operation were responsible also for the colour 
selected for painting buildings and machines, and 
those who selected the more cheerful colours them- 
selves had an enlightened attitude towards production. 
It is difficult, therefore, to decide whether the greater 
output from those cheerful factories was due to the effect 
of colour or to the effect of good management. 

In the United States, a paint manufacturing company 
have conducted intensive propaganda in the use of 
colour in factories and have called the study of colour 
“colour dynamics.” Being rather sceptica), my 
first reaction was that this was an admirable method 
of extending the sale of their paints, but a study of the 
psychological arguments put forward made one feel 
there might be something in it. The shortage of paints 
in this country is such that it has not been possible to 
test out these various colour schemes on other than a 
limited scale, but already, in our works, we have done 
sufficient to feel sure that there is a great deal in colour 
psychology. Already our workpeople have expressed 
appreciation for the greater cleanliness and the more 
cheerful surroundings in which they work. We have 
yet to inculcate the spirit of personal cleanliness and 
machine cleanliness, but that will come. 

In past days, wher pride of craftsmanship was very 
strong, drab surroundings did not appear to reduce 
that »pride. To-day, I am certain that, if factory 
surroundings are depressing, the mental approach 
of the man to his job will be slack. He will come to work 
merely to fill in sufficient hours to make sure that his 
pay packet materialises at the end of the week; he 
will not work at maximum speed or at maximum 
efficiency, and he will not consciously attempt to earn 
the biggest pay packet of which he is capable. 

If he works in dirty surroundings, he is more than 
likely to go home dirty and to remain dirty. If he 
is given workshop conditions more cheerful, more 
colourful, and cleaner than his home, it is almost 
certain that the contrast between workshop and home 
will stimulate a desire to make the home brighter. 
Once that process is begun, it will become cumulative 
and there will be pride in home, in workshop, and in the 
machine or equipment for which he is responsible. 
That in itself will induce the desire to keep his equip- 
ment clean and quite unconsciously his whole approach 
—not. only to work but to life itself—will be changed, 
and changed for the better. . 

The sceptics say that, unless the painting is kept 





clean and is renewed frequently, it quickly will look 
tawdry and cheap. My reply to that is that the 
cost of keeping clean and the cost of more frequent 
re-painting will be more than balanced by the increased 
production and the improved mental outlook of the 
operators, 

Such a scheme, however, can only be the first move 
in the building up of pride and the desire to work. 
Confidence between wor ple and management is 
vital, but is extremely difficult to obtain. Let us 
face facts and say quite bluntly that there have been 
many cases in the past where management has been 
bad and workpeople treated with little or no more 
consideration than had they been machine tools. In 
those factories, a bitterness has grown over the years 
and fear has been the dominant incentive to work. 
There ‘are plenty of factories where, for generations, 
there has been reasonable consideration of the welfare 
of the workpeople and where there has been close touch 
between what used to be called “ master and man.” 
Those factories were, in the main, relatively small, and 
the master had either started the business himself or 
was the son or the grandson of the founder. In those 
factories, it was not only commonplace but almost 
accepted that the son of a workman should enter the 
factory as soon as he was old enough, and there was a 
family tie and a family spirit, not only in management, 
but among the workpeople ; the word “ factories ” is 
being used in the widest sense to include all forms of 
industrial activity. There had been developed a 
pride of craftsmanship which provided all the necessary 
incentive to high output and high quality. 

The impact of war production on all factories was 
very great. Those that had a good spirit were either 
depleted of staff or had greatly increased numbers of 
ear directed to them. Labour turnover was 
very high and a large proportion of pre-war workpeople 
had been changed, for one reason or other, by 1946. 
Thus, in many factories, the traditions of the past 
have been broken and there is hardly a factory through- 
out the whole country that has not had to look at the 
relationship between workpeople and management 
in an entirely different light from that ruling pre-war. 

Workpeople who were embittered by some experience 
of their own in pre-war days are frequently voluble 
in recounting their own experience to otherwise satisfied 
men, and distrust is quickly spread by a few new starters. 
The best management in the world can be upset and 
brought under suspicion by a relatively few dissatisfied 
men. Their grievance is just as likely to be imaginary 
as real, but those men are potential sources of unrest. 
It is believed that the only way to handle them is so 
to strengthen the outlook of the reasonable men—who 
form the great majority, but who generally are inarti- 
culate—that they stand up and, in effect, tell the dis- 
contents to “ shut up.” 

Having one final a into the future, we should 
examine the supply of craftsmen and operators for 
manning our factories over the next ten, 20 and 30 
years. It is generally accepted that the exports of 
this country—once the present seller's market has 
faded into a delightful memory and we live in the 
harshness of a buyer’s market—will consist almost 
entirely of capital and super-quality goods. Consumer 
goods of every-day quality will be manufactured in 
the countries to which we exported pre-war and to 
which we may be exporting at this moment. Australia, 
Canada, South Africa, India, have already proved 
that they are quite capable of producing articles of 
every-day use at least as economically as this country. 
Considerations of national defence make it incumbent 
upon those overseas countries to build-up their secon- 
dary industries so that, in the event of another war, 
they will have some war potential by which they can 
manufacture their weapons of defence. 

What, then, will be left to meet the increased demands 
for export, which have been stated so forcibly by the 
President of the Board of Trade and the Chancellor of 
the Exchequer? It will be in the “ one-off” articles, 
or those for which there is a very limited demand, or 
which are of a type demanding production equipment 
which has little use as war potential. In the main, 
they will be capital goods and goods of outstanding 
quality, amounting almost to luxuries. 

How are we to prepare for the designing and manu- 
facturing of that class of goods = Only by building u 
much higher standards of technical design, muc 
higher standards of production methods, and much 
higher standards of craftsmanship. To do this, there 
must be bigher standards of technical and general 
education, and much more attention to craftsmansbip 
training than ever in the past. 





CONVERSION FROM COAL TO Or BURNING.—In reply 
to a question by Mr. B. Sutcliffe in the House of Commons 
on Thursday, January 30, the Minister of Fuel and 
Power (the Rt. Hon. E. Shinwell) said that up to Decem- 
ber 31, 1946, plant consuming coal at tne rate of 865,000 
tons per annum had been converted to oil burning. A 
greater saving had been hoped for, but there had been 
difficulties in respect of plant and tankage. 
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LIGHT TENDER AND TANK 
LOCOMOTIVES, L.M.S.R. 


Tue London Midland and Scottish Railway Company 
have recently built, to the designs of Mr. H. G. Ivatt, 
M.I.Mech.E., chief mechanical engineer of the com- 
pany, the first of ten 2-6-0 freight locomotives with 
tenders and ten 2-6-2 mixed-traffic tank engines. The 
two designs are substantially similar, the principal 
differences being due to the tender form of one and the 
tank form of the other, but before describing them it 
will be of interest to indicate how they are incor- 
porated in the company’s range of standard loco- 
motives. 

It was formerly considered desirable to evolve 
numerous designs of locomotives, each suited to a 

rticular service or route, or combination of both, 

ut the policy and the experience of the L.M.S., since 
the grouping of the railways, have shown the economic 
and practical advantages of employing a strictly limited 
number of basic types, but stagnation in development 
has been avoided by introducing successive modernised 
versions of these basic types, in which the latest 
improvements were incorporated. Each is required 
to work a fairly wide variety of traffic over many 
parts of the company’s system, and has been designed 
to give the maximum availability in traffic. In this 
manner, locomotives attain a high annual mileage to 
which the capital and maintenance costs are appor- 
tioned, and, of course, economies are effected by 
standardisation and quantity production of renewable 
parts. As a result of this policy, eleven types of 





a 
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locomotives are able to meet all the traffic require- 
ments of the L.M.S. in the present circumstances. 
All the company’s designs are allotted a classification 
number, such as class 7, which indicates the power, 
based on tractive effort and boiler capacity ; and the 
eleven standard types comprise the following: the 
4-6-2 (non-streamlined) class 7, 4-cylinder passenger 
engine ; the 4-6-0 (converted ‘‘ Royal Scot”) class 6, 
3-cylinder passenger engine ; the 4-6-0 class 5, 2-cylin- 
der mixed-traffic engine ; the 2-8-0 class 8, 2-cylinder 
freight engine ; a 2-6-0 class 4, 2-cylinder freight engine 
which is now being designed, and will be built by the 
company this year; the 2-6-0 class 2, 2-cylinder freight 
engine, and 2-6-2 class 2, 2-cylinder mixed-traffic tank 
engine, which are described in this article; the 2-6-4 
class 4, 2-cylinder mixed-traffic tank engine ; the 0-6-0 
class 3, 2-cylinder freight tank engine ; the 0-6-0 class 2, 

2-cylinder freight tank engine; and the 0-6-0 Diesel 
shunting engine. Of the ten types of steam locomotives, 
all except the 0-6-0 types have tapered boilers. It does 
not follow from the foregoing remarks that the time 
will come when only eleven types of locomotives will 
be seen on the L.M.S. system. A steam locomotive 

ill remain in service normally for over 30 years, and 
during that time at least one new version of its type will 
probably be designed. The eleven types listed above 
are simply those on which present new building is 
based ; all other types on the L.M.S. are to be regarded 
as obsolescent, inasmuch as no new engines will be built 
to those designs. Most of them, however, are still, of 
course capable of many more years of useful service. 
In this way, the company endeavour to reconcile the 





= 


advantages of standardisation with the need for con- 
tinuous technical development. 

Tne new locomotives, photographs of which are 
reproduced in Figs. 1 and 3, on this and the opposite 
pages, together with outline drawings, Figs. 2 and 4, 
giving the principal dimensions, have been designed 
for secondary services on cross-country and branch 
lines. They have a tractive effort, at 85 per cent. 
boiler pressure, of 17,400 lb. In the past it has 
usually been possible to relegate old engines, originally 
built for main-line work, to this type of service, but 
the present locomotives have been designed for this 

class of work and incorporate those features, proved 
on larger engines, which increase mileages per annum 
and between repairs, facilitate servicing at running 
sheds, and effect economies in operation. They are 
also capable of rapid acceleration and relatively high 
maximum speed, so that they will continue to be 
useful when train timings for branch-line services are 
improved. A considerable number of old class-2 loco- 
motives were due for scrapping in the years 1939 to 
1945, but the war caused the company to give them 
a further lease of life; now, however, each one will 
be broken up as it becomes due for a major repair, 
and will be replaced by one of the new engines. As 
already noted, the two designs are basically the same, 
and both are intended for mixed-traffic work, but the 
2-6-0 tender locomotives will be used for light main- 
line and cross-country freight and passenger traffic, for 
which larger coal and water capacities are required, 
whereas the 2-6-2 tank engines will be used mainly for 
branch-line traffic, including ‘‘ push-and-pull” passenger 
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trains. The axle loadings have been reduced to the| plate }§ in. thick, and an inner box of copper plate | plain cylinder resting on a saddle of conventional 


minimum to enable the engines to work on almost the 
whole of the L.M.S. system. 

The boiler, which is illustrated in Fig. 5, on page 132, 
is of conventional design, with a steel-plate shell and 
& copper inner firebox, the joints being riveted. The 
working pressure is 200 lb. per square inch. The barrel 
consists of two rings tapered equally at top and bottom, 
the outside diameter at the front end being 4 ft. 3 in., 
and at the firebox end 4 ft. 8 in. The front ring is 
made from 4-in. plate, and the back ring from }{-in. 
plate. There are 12 superheater-flue tubes, 5} in. 
outside diameter and 7 s.w.g. thick, and 162 small tubes, 
1{ in. diameter and 12 s.w.g. thick. The 12 super- 
heater elements are 14 in. outside diameter by 11 s.w.g. 
Heating surfaces amount to 924-5 sq. ft. for the tubes, 
101 sq. ft. for the firebox, and 134 sq. ft. for the super- 
heater. The smokebox tubeplate is of the drumhead 
type, and the length between tube plates is 10 ft. 10} in. 
Fig. 5 shows the large steam dome which contains a 
grid-type regulator disposed vertically. The top-feed 
clack box is near the smokebox and the valves and 
seatings are incorporated in the coverplate casting so 
that only one joint to each feed pipe is required. The 
feed water is deflected to the sides of the barrel, clear 
of the nest of tubes, by a simple arrangement of 
sloping plates secured to the longitudinal stays. A 
Belpaire-type firebox is fitted, with a steel wrapper 


fs in. thick. It is 5 ft. 11 in. in length outside and 
4 ft. 0% in. in width, with a grate area of 17-5 sq. ft. 
The majority of the side stays are of Monel metal, 
% in. in diameter, but in certain rows, where there is a 
greater tendency to fracture, the stays are } in. 
in diameter. All stays are fitted with nuts on the 
fire side of the inner plates. The boiler fittings are 
standard L.M.S. types and include a manually-operated 
blowdown and a continuous blowdown valve. Fig. 6, 
on page 132, shows the cab and fittings. 

The grate consists of six rocking sections: three 
at the front and three at the back. Each group may 
be rocked independently by means of a control, visible 
in Fig. 6, immediately below the firehole door. The 
operating gear is arranged so that one or other of 
two different lengths of travel may be used, the full 
travel for dropping the fire when the engine is over the 
pit, or a shorter travel for agitating the fire to eliminate 
ash and break up clinker when on the road. The ashpan 
is shaped so as to be self-emptying when the two bottom 
flap doors are opened. They are actuated by a hand 
lever which is inserted in a small arm at the end of a 
shaft, the shaft being connected to the doors by links. 
The small arm may be discerned in Figs. 1 and 3, 
at the lower end, and just in front of, the rear coupled- 
wheel brake hanger. For admitting air, one front 
damper door only is provided. The smokebox is a 





design, and is self-cleaning, having plates and wire- 
mesh grid arranged in such a way as to eject all accumu- 
lations of char through the chimney when the engine 
is working. The blast pipe has a plain circular cap 
of 4% in. internal diameter, which incorporates the 
blower ring. 

The main frames with buffer beams, side platforms, 
and cross members are illustrated in Fig. 9, on page 
132. They are steel plates, 1 in. thick, and hornstays 
are bolted directly to downward extensions of the 
frames on each side of the horns. The driving-wheel 
hornblocks are of the horseshoe type, in one piece, and 
are connected laterally by two pin-jointed cross-stays 
which are visible in the illustration. The leading- and 
trailing-wheel horns each consist of two separate guides. 
All horns are provided with composite liners, bolted to 
the guides, consisting of flanged plates of manganese- 
steel riveted and welded to mild-steel backing plates. 
The faces of the axlebox in contact with the horns are 
also provided with manganese-steel liners welded to 
the body of the axlebox. Thus, the manganese-steel 
axlebox face bears on the manganese-steel horn face, 
and we understand that it is the compary’s intention 
not to grind away the work-hardened surfaces when 
the permissible limits of wear have been reached, but 
to adjust the fit of the axlebox in the horns by inserting 





a shim between the horn and the horn liner. The 
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coupled-wheel axleboxes are steel castings with 
pressed-in horseshoe brasses. The under-keep, of 
gunmetal, has an ample oil capacity and contains a 
worsted trimmed oiling pad which is fed with oil directly 
from a mechanical lubricator. The bearing surfaces 
of the brasses, therefore, are not broken by any oil 
holes or grooves. The diameter of the jourral is 
7% in. and the length of the bearing 8} in. 

The two outside cylinders are 16 in. in diameter 
with a piston stroke of 24 in., and have piston valves 
8 in. in diameter operated by Walschaerts valve gear, 
which is illustrated in Fig. 7, on page 132. The com- 
bination lever, union link, and reversing gear are 
fitted with cese-hardened steel bushes and pins, lubri- 
cated with grease. The remaining links of the valve 
gear have phosphor-bronze bushes and are lubricated 
with oil. A spring-loaded bronze slipper fits in the 
underside of the piston head, and by supporting the 
weight of the head in the cylinder, it takes the wear 
and is easily renewed. Without this device, the lower 
parts of the piston head and cylinder bore would wear 
rapidly. The crossheads are illustrated in Fig. 8, 
on page 132, from which it will be observed that 
the usual L.M.S. solid cast-steel form has been re- 
placed by a built-up head which is designed to save 
weight. The piston-valve crosshead guides, formerly 
castings, have also been replaced: by a built-up form, 
and the usual curved step-down to the platforms in 
front of the cylinders has been dispensed with, to facili- 
tate the removal and examination of the piston valves. 

The laminated springs for the coupled wheels are 
below the axleboxes, with the hangers in compression. 
Two types of spring, a L.M.S. design and a proprietary 
design, are being tried for comparison. The L.M.S. 
spring has eight plates, 5 in. wide by 3 in. thick, with 
a span of 3 ft. 6 in. when loaded. The top plate has 
forged-eye ends and the plates are secured in the buckle 
by a vertical rivet. Messrs. Willam Griffith and Sons, 
Limited, Brightside-lane, Sheffield, 4, have designed and 
made the second type. It consists of six plates, 5 in. 
wide by }# in. thick, and the same span, ground and 
shot-blasted to increase fatigue resistance. The top 
three plates have projections on each side at mid-span 
which fit into slots in the buckle to prevent relative 
movement. An elongated cotter-rivet is also fitted to 
hold all the plates together. The same design of leading 
pony truck, which is illustrated in Fig. 10, on page 132, 
is used for the 2-6-0 and the 2-6-2 engines. It is of 
the bar-framed type, side-control being effected by 
swing links. A spring-loaded friction device, which can 
be seen in the centre of the truck, is provided for 
damping lateral oscillations. The trailing truck for the 
tank engine is similar, except that it has spring side 
control. All the trucks have coil bearing springs, and 
the axleboxes, of bronze, have a journal size of 6} in. 
in diameter and 10j in. in length. 

The tender for the 2-6-0 locomotive is a new design, 
as will be noted from Fig. 1. It is intended to pro- 
vide protection for the crew and good visibility when 
running tender first. The tank, which holds 3,000 
gallons of water, has been kept low, ard the bunker, 
with a coal capacity of 4 tons, is narrower than the 
tank. The 2-6-2 engine carries 1,350 gallons of 
water and 3 tons of coal, and the tanks of both engines 
have been partly riveted and partly welded. On both 
classes the water feed to the injectors passes through 
a filter in an external container, which can be seen in 
Fig. 1, between the centre and leading wheels of the 
tender. The filter is readily withdrawn and will thus 
be easily maintained at locomotive running sheds. 
Water pick-up gear is provided on the tender, and on 
the 2-6-0 engine there is a tunnel for fire-irons on the 
— platform in front of, and opening into, the 
cab. 

Steam brakes for the engines and tenders, and the 
necessary fittings for working trains equipped with 
vacuum brakes are provided. The L.M.S. standard 
combination driver’s brake valve is used. The propor- 
tion of brake force to load on the rails is 60-6 per cent. 
for the 2-6-0 locomotive and 53 per cent. for the tank 
engine. Silvertown mechanical lubricators feed oil to 
the axleboxes and cylinders, and hand grease- 
lubrication is provided for pins and joints of the brake, 
water pick-up, rocking-grate, and ashpan gears. 

The 2-6-0 locomotive weighs 47 tons 2 cwt. in working 
order and 43 tons 5 cwt. unladen, and the tender weighs 
37 tons 3 cwt. and 19 tons 15 cwt., respectively, making 
a total for engine and tender of 84 tons 5 cwt. in working 
order and 63 tons unladen. The 2-6-2 tank locomotive 
weighs 63 tons 5 cwt. in working order and 50 tons 8 cwt. 
unladen. The ratio of adhesive weight to tractive 
effort is 5-05 to 1 for the tender engine and 5-09 to 1 
for the tank engine, both in working order. Either 
locomotive will negotiate a curve of 4 chains radius. 
The 2-6-0 locomotives will be numbered 6,400 to 6,409, 
and the 2-6-2 tank locomotives 1,200 to 1,209. 





STEEL PRICES.—The Control of Iron and Steel (No. 55) 
Order increases the prices of wire ropes, brake cable, 
tinned steel wire, and steel strip. 


LAUNCHES AND TRIAL TRIPS. 
M.S. “ Catconas.”—Single-screw cargo liner, built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for Messrs. Alfred Holt and Company, Liverpool. Main 
dimensions: 450 ft. by 62 ft. by 35 ft.; gross tonnage, 
8,298. Harland-B. and W. double-acting two-cycle eight- 
cylinder Diesel engine. Trial trip, January 17. 

S.S. “* NIGARISTAN.”—Single-screw cargo vessel, built 
and engined by Messrs. John Readhead and Sons, 
Limited, West Docks, South Shields, for Messrs. Frank C. 
Strick and Company, Limited, London. Deadweight 
capacity, about 10,000 tons on a light draught. Triple- 
expansion engine with Bauer-Wach turbine; poppet 
valves fitted to high-pressure cylinder. Trial trip, 
January 21. 

S.S. “* CARLO.”—Single-screw cargo vessel, built and 
engined by Messrs. Hall, Russell and Company, Limited, 
Aberdeen, for Messrs. Ellerman’s Wilson Line, Limited, 
Hull. Main dimensions: 297 ft. overall by 42 ft. by 
25 ft. 3 in. to upper deck; deadweight capacity, 2,100 
tons. Triple-expansion engine with Bauer-Wach turbine 
and two oil-fired boilers. Launch, January 23. 

M.S. “ Port Prrie.”—Twin-screw refrigerated and 
general cargo vessel built and engined by Messrs. Swan 
Hunter, and Wigham Richardson, Limited, Wallsend-on- 
Tyne, for the Port Line, Limited, London. Main dimen- 
sions: 498 ft. 3in. by 68 ft. by 42 ft. 0} in. ; deadweight 
capacity, 11,210 tons on a draught of 28 ft. 83 in. Two 
Swan, Hunter-Doxford opposed-piston two-stroke five- 
cylinder engines, each developing 5,350 brake horse- 
power, to give a service speed of 16 knots. Trial trip, 
January 30. 

M.S. “* TowarRD.”—Twin-screw cargo vessel built by 
Messrs. The Caledon Shipbuilding and Engineering Com- 
pany, Limited, Dundee, to the order of the Clyde Shipp’ng 
Company, Limited, Glasgow, for the Belfast-London 
trade. Main dimensions: 235 ft. by 38 ft. by 18 ft.; 
deadweight capacity, 1,500 tons. Atlas Diesel-type 
engines aggregating 1,920 horse-power, supplied by 
British Polar Engines, Limited, Glasgow, to give a speed 
of 13 knots. Trial trip, January 31. 





BOOKS RECEIVED. 

Transactions of the Institution of Water Engineers. 
Volume LI. 1946. Edited by A. T. Horss, Secre- 
tary. Offices of the Institution, Parliament Mansions, 
Abbey Orchard-street, Victoria-street, London, S.W.1. 

Applied Descriptive Geometry with Drafting-Room Prob- 
lems. By PROFESSOR FRANK M. WARNER. Third 
edition. McGraw-Hill Book Company, Incorporated, 
330, West 42nd-street, New York 18, U.S.A. [Price 
2-50 dols.]} McGraw-Hill Publishing Company, Limited, 
Aldwych House, Aldwych, London, W.C.2. [Price 
12s. 6d.) 

Workshop Calculations for Machine Tool Operators. 
G. WILLIAMS. 
Parker-street, 
10s. 6d. net.) 

Anthology of Errors, with Comments. 
WHYTE. Chaterson Limited, i, 
Fleet-street, London, E.C.4. [Price 5s. net.) 

Plastics for Production. By Paut I. Smirx. Second 
edition, revised. Chapman and Hall, Limited, 37, 
Essex-street, Strand, London, W.C.2. [Price 15s. net.] 

Equal Reward for Equal Effort. Some Notes on Piecework 
and Typical Questions and Answers About Time Study 
for Rate Fixing. By F. W. DEAKIN. Second edition. 
F. W. Deakin, Kineton-road, Sutton Coldfield, Birming- 
ham. [Price 2s. 6d.] 

United States National Bureau of Standards. Miscellaneous 
Publication No. M182. Development of Standards for 
Flexible Caselining Materials. By BourpoN W. 
SCRIBNER, FREDERICK T. CARSON, and CHARLES G. 
WEBER. Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D.C., U.S.A. 
[Price 10 cents.] 

United States National Bureau of Standards. Circular 
No. C455. Flameproofing of Textiles. By MARJORIE W. 
SANDHOLZER. Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, D.C., 
U.S.A. [Price 10 cents.] 

Mitteilungen aus dem Institut fiir Aerodynamik an der 
Eidgenéssischen Technischen Hochschule in Ziirich. 
No. 11. Beitrag zur Theorie feststehender Schaufelgitter. 
By DR. 8C. TECHN. RICHARD MEYER. [Price 12 Swiss 


By 
Sir Isaac Pitman and Sons, Limited, 
Kingsway, London, W.C.2. [Price 


By ADAM GOWANS 





francs.] No. 12. Experi telle Untersuchung an 
einer axialen Gebldsestufe. By DR. SC. TECHN. ERNST 
MUHLEMANN. [Price 10 Swiss francs.] No. 13. 


Untersuchungen iiber Reibungsverminderungen an Trag- 
fliigeln, insbesondere mit Hilfe von Grenzschichtabsau- 
gung. By DR. sc. TECHN. WERNER PFENNINGER. 
[Price 14 Swiss francs.] A. G. Gehr. Leemann & Co. 
Stockerstrasse 64, Ziirich 2. 
Mitteilungen aus der Eidgenéssischen Anstalt fiir Wasser- 
versorgung, Abwasserreinigung und Gewéisserschulz an 
der Eidgendssischen Technischen Hochschule in Ziirich. 
No. 1. Beitrag zum Sandfangproblem. By Drrt.-Ina. 
A. Kropr. A.G. Gebr. Leemann & Co., Stockerstrasse 
64, Zurich 2. 
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PERSONAL. 


Mr. J. S. ROBERTSON, B.Sc. (Glas.), A.M.Inst.0.k,, 
has been appointed to the Colonial Service as a district 
engineer on the Malayan Railways. 

For the third year in succession, MR. GEORGE Wiison, 
O.B.E., managing director of Raleigh Industries, Limited, 
Nottingham, has been elected President of the British 
Cycle and Motor Cycle Manufacturers’ and Trader’ 
Union, Limited. Mr. C. D. TERRY, of Herbert Terry and 
Sons, Limited, Redditch, has been re-elected senior vice- 
president, and Mr. J. Y. SANGSTER, chairman of the 
Triumph Engineering Company, Limited, Coventry, 
junior vice-president. 

Mr. CHas. E. BELL has taken over the duties of 
secretary of the High Speed Steel Association, and, 
as from February 1, the address of the Association is 
Corn Exchange Buildings, Sheaf-street, Sheffield, 2, 
(Telephone, No. 27536.) 

Mr. ALAN R. BAILEY, B.Sc., has resigned his position 
as officer in charge of the metallography department of 
the British Non-Ferrous Metals Research Association 
to take up the appointment of full-time lecturer at the 
Battersea Polytechnic, London. 


Mr. W. C. F. HESSENBERG, M.A., chief officer of the 
liaison department of the British Non-Ferrous Metals 
Research Association, has been appointed head of the 
mechanical-working division of the British Iron and Steel 
Research Association, and will take up his new post ina 
few months’ time. 

Mr. W. H. DONALD, who joined the staff of the Bristol 
Corporation Electricity undertaking in 1934, has now 
been appointed mains transmission engineer. Mr. G. FE. 
BLack, who joined the undertaking in 1933, has been 
made shift control engineer at the Portishead power 
station. 

Mr. B. E. Hopkins, B.Sc., has left the service of the 
Mond Nickel Company, Limited, and joined the staff 
of the Metallurgy Division, National Physical Laboratory, 
Teddington, Middlesex. 

Mr. W. B. BAMFORD, assistant to the late Mr. W. Woop, 
who was for 24 years in control of the non-ferrous metals 
branch of Messrs. Thos. W. Ward, Limited, Sheffield. 
has been placed in charge of the department. His 
chief assistant will be Mr. H. BUNKER, of the firm’s 
Birmingham office, whe will be succeeded in that area 
by Mr. H. S. Rippon. 

Mr. ALEC WEBSTER, M.Sc., M.I.Chem.E., A.R.I.C., of 
the technical staff of the Royal Naval Propellant Factory, 
Caerwent, near Chepstow, has been appointed safety 
officer of the Association of British Chemical Manufac- 
turers, 166, Piccadilly, London, W.1. He will take up 
his new duties about the end of this month. 

Mr. W. V. Hopaeson has resigned his directorships 
of B.S.A. Tools, Limited, and Messrs. Burton, Griffiths 
and Company, Limited, and has been appointed, as from 
February 1, London area manager for Messrs. A. C. 
Wickman Limited, Tile Hill, Coventry, in succession to 
Mr. J. M. Morris, who has resigned. 

Owing to ill-health, Mr. W. M. RaTcLiFrE has. relin- 


Heenan and Froude, Limited. He will continue to 
serve the company as joint managing director with Mr. 
F. J. FIELDING, who has been appointed to share that 
office. Mr. A. H. LANGFORD, who has been associated 
with the company for 35 years, and Mr. R. V. ROWLEs, 
who has been connected with the subsidiary company, 
Messrs. Fielding and Platt, Limited, for 30 years, have 
both been elected directors of Heenan and Froude, 
Limited. 

Mr. C. E. CoLyrins, technica] assistant, Chief Mechanical 
Engineer’s Department, London Midland and Scottish 
Railway, Derby, has been made assistant works superin- 
tendent, Earlestown Works. Mr. W. WHARTON, inspec- 
tor, outdoor machinery services, London, has been 
appointed district outdoor machinery assistant, Barrow. 
in place of Mr. R. M. ROBERTSON, who has retired. MR. 
G. E. Wrson, chemist, scientific research department, 
Glasgow, has succeeded the late Mr. W. Darcy as chemist, 
scientific research department, Crewe. 

*MEssrs. FERODO LIMITED have opened new and more 
commodious premises at Ferodo House, 10-12, Handel- 
street, Londov, W.C.1. (Telephone: TERminus 8181 ; 
telegrams: Frodobrake Phone London). The firm’s 
old depot at 222, Tottenham Court-road, was closed on 
January 31. Another new depot will be opened in 
South London in the near future. 


The name of the firm hitherto known as ACTICARBON. 
LIMITED, manufacturers of activated carbons and other 
products and equipment, Empire House, 175, Piccadilly. 
London, W.1, has been changed to the British CECA 
COMPANY, LIMITED. 

It is announced that ELECTRIC AND GENERAL INDUS- 
TRIAL TRUSTS, LIMITED, have acquired the whole of the 
capital in SIMMONDS AEROCESSORIES, LIMITED, and 
Smmmonps Propvucts, Limrrep, and that Sir OLIVER 
Smmmonps has retained his interest in the SmmmMonDs 
DEVELOPMENT CORPORATION, LIMITED. 
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FEB. 7, 1947. 
NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 

Scottish Steel.—Production is still just above the 
15 per cent. of capacity level, owing to the reduction 
imposed on steelworks coal. The mills ran rather 
jonger last week than was expected, owing to the fact 
that a little more coal was available than was originally 
anticipated. Deliveries are not yet down to the level 
of current production, but the point is soon likely to be 
reached when deliveries will reflect the 20-25 per cent. 
cat in coal and smelting operations. There is no scheme 
in mind at the moment, according to the steelmakers, to 
share qutput by any special system of priority other than 
to scale down deliveries over the whole market, but special 
priority would probably be given to certain engineering 
firms, makers of colliery arches and other mining require- 
ments. The demand for plates, sections, and bars is 
intense, and despite cuts in export quotas, sheet supplies 
are just as short as before the cuts were introduced ; 
no new business can be placed for delivery earlier than 
Period 3, unless under a special priority arrangement. 
Re-rollers are working steadily. Billets are scarce, 
reliance being placed entirely on local steelworks, but 
discard steel and scrap are being used to support the 
export business on hand, and all such materials should 
be conserved inside the country for this purpose. Pig- 
jron production has suffered very little from the fuel 
cuts, owing to the fact that ore and coke supplies have 
been substantially maintained. Coke ovens not supply- 
ing gas to a public authority, however, have had their 
coal supplies reduced. 

Scottish Coal.—Supplies are still being allocated very 
strictly and users have had to conserve their stocks to 
avoid a break in production. Gas and electricity works 
experienced a heavy demand last week, but managed 
to meet it without serious difficulty, except fur a lowering 
of gas pressures and short peak-period cuts of up to 15 per 
cent. in electricity supplies, which did little harm to 
industry. Works depending on raw coal are expcri- 
encing most difficulty, but sympathetic consideration 
is given in these cases, and only minor stoppages have 
occurred. Railway, Admiralty, and other essential needs 
have all been covered. House-coal allocations have been 
met well, merchants getting not less than about 85 per 
cent. of their basic tonnage. Stocks in private hands 
are still fairly good. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Following complaints by a 
number of inland consumers about the cuts which had 
been mad? in their allocations of coal, the South Wales 
Fuel Allocation Committee, at a meeting last week, 
announced that they would make supplementary allow- 
ances to firms engaged on very important work. These 
firms were being notified and any who did net receive 
notification should assume that they would not get any 
additional coal and plan accordingly. Appeals for addi- 
tional supplies could be made, but, in view of the acute 
shortage, only exceptionally strong cases could be enter- 
tained. No indication was given of the industries likely 
to receive the supplementary allocations, but it was not 
expected locally that many would benefit other than the 
iron and steel and tin-plate trades. The South Wales 
miners have accepted the principle of staggerea holidays. 
This means that instead of the whole coalfield coming 
almost completely to a standstill during August Bank 
Holiday week, different parts of the area will take a 
week’s holiday in turn during July and August. Trading 
conditions have been difficult on the Welsh steam-coal 
market throughout the past week. In spite of cuts in 
allocations to inland consumers, there was an acute 
shortage of available supplies. Demand was keen, but 
as salésmen had already accepted very substantial for- 
ward business, few orders could be taken for delivery 
over the next month. Shipments abroad were at a very 
low level in view of the scarcity of supplies. Practically 
the only fuel available was coke breeze and some of the 
very poorest coals. The bunker trade was active and, 
included among the business placed last week, was a 
cargo of 2,000 tons for the Azores. A shipment of 4,000 
tons of coal was also arranged for Admiralty purposes 
at Bermuda. In both cases, these were the first deliveries 
to be made since the beginning of the war. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the condition of the tin-plate industry 
remained unchanged. The demand was strong and a 
volume of business commensurate with the production 
was transacted. In the export market a strong demand 
was likewise maintained, but the quantities sold were 
still limited by the shortage in the supplies. Steel sheets 
continue to be sought after and makers are being pressed 
for deliveries. They are heavily committed for several 
months, however, and orders are difficult to place. «Iron 
and steel scrap is in good demand, more especially for the 
heavier and better qualities. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The shortage of wagons and traffic 
delays are retarding the movement of ores and coke to 
the blast furnaces. Finished iron continues active, local 
production being supplemented from outside the area. 
Insufficient steel is a constant cause of delay in some 
departments. Aircraft steels are in very short supply, 
notably for aircraft propeller shafts. Stainless-steel 
makers are finding difficulty in meeting the heavy and 
constant demand. No drastic steps have been necessary 
to adapt the working of steel plants to the changed 
system of coal allocations ; tentative arrangements were 
made for working shorter shifts, but this has not been 
made general. The greatest inconvenience regarding 
fuel is in the supply of town gas, which is subject to 
periodic cuts. Electricity cuts also affect the operation 
of some furnaces and rolling mills. The reparations 
machinery from Germany, for which some Sheffield 
firms have asked, has now arrived and will be installed 
as 300n as practicable. It consists of much nceded heavy 
machine tools. 

South Yorkshire Coal.—A fourth strike in the coalfield 
has kept production down, but outputs at other collierics 
have been very satisfactory, and there has been freer 
movement of coal and empty-wagon trains. Gradually 
the new system of coal allocations is being put into 
practice. The supply of coal to electric power stations 
has been increased, and efforts have been made to make 
up deficits at gas works. Larger supplies of open-cast 
coal have been coming forward. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is little scope for new busi- 
ness in iron and steel under existing conditions. Works’ 
executives have been busily occupied in adjusting pro- 
duction to the curtailed fuel allocations, and the conse- 
quent unavoidable placing of many men on short time. 
Accumulations of tonnage at makers’ yards, due to lack 
of rail transport, are still heavy, and the recent severe 
weather added seriously to a difficult situation. Buyers 
of nearly all descriptions of material are pressing for larger 
deliveries under running contracts, but facilities for 
tonnage distribution are much below the demand. 
Claims for material for essential home purposes are on a 
very large scale and appear to necessitate still further 
cuts in export quotas. Pig-iron producers are managing 
to keep the 26 blast-furnaces on Tees-side in operation 
and melting plants are turning out more tonnage than 
seemed likely under the changed conditions. Sheet mills 
have also achieved better results than was expected, 
but at many works enforced stoppages are seriously 
influencing the plant. 


Foundry and Basic Iron.—Consumers of high-phos- 
phorus pig-iron have extensive orders for light castings 
and are in urgent need of larger supplies of foundry pig 
to enable them to meet their delivery obligations. Distri- 
bution of the blast-furnace products, however, is likely 
to shrink, as Cleveland brands are now virtually unobtain- 
able and supplies from other producing areas can hardly 
be expected. The whole of the basic-iron output is 
retained by makers for use at their own consuming 
plants. 


Hematite, Low-Phosphorus and Refined Iron.—The 
make of East Coast hematite is passing promptly into 
use and parcels reaching consumers do. not cover their 
requirements completely. No abatement of demand can 
be expected and prospects of an expansion in output are 
remote. The production of low-phosphorus grades of 
iron is barely sufficient for current needs, and the output 
of refined iron is readily taken up by home customers. 


Manufactured Iron and Sieel.—Semi-finished and 
finished-iron manufacturers are still able to deal fairly 
satisfactorily with the demand, but that for all descrip- 
tions of steel is far in excess of the quantities available. 
Steel semies are in strong request. Supplies of shect 
bars and slabs are almost equal to the demand, but the 
scarcity of billets is more acute than ever and occasions 
serious concern. Re-rollers, however, are expecting 
substantial imports of overseas products in the near 
future. Finished-steel commodities are so heavily sold 
that orders, even for delivery in the autumn, sre difficult 
to place. Sheet and plate makers are not inclined to 
accept new business and rail manufacturers have as 
much work in hand as they can deal with. Firms manu- 
facturing pit props and colliery roofings have substantial 
contracts to execute. 


Scrap.—Merchants are able to offer large parcels of 
imported iron and steel scrap, but the shortage of wagons 
is retarding deliveries. The demand is somewhat less 
insistent than of late, but there are still ready outlets 
for heavy cast-iron scrap and good heavy steel scrap in 
furnace sizes. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
colump shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Monday, February 10, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘“ Rail-Road-Water: Price Pro- 
blems,” by Mr. A. E. Sewell. South Wales Section : Thurs- 
day, February 13, 7 p.m., Institute of Engineers, Park- 
place, Cardiff. ‘‘ Transport as a Factor of Social Pro- 
gress,”’ by Mr. J. Powell. Metropolitan Section: Friday, 
February 14, 5.30 p.m., Livingstone Hall, Broadway, 
S.W.1. Inaugural Meeting. Address by Mr. J. 8. Nicholl. 

INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
Eastern Centre: Monday, February 10, 6.15 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘“ Plastics in the 
Electrical Industry,” by Dr.-Ing. G. E. Hacfely. North 
Midland Centre: Tuesday, February 11, 6 p.m., Cor- 
poration Electricity Dept., Whitehall-road, Leeds. ‘‘ The 
Development of Radar,” by Dr. R. A. Smith; also at 
the Scottish Centre: Wednesday, February 12, 6 p.m., 
Heriot-Watt College, Edinburgh. East Midland Centre : 
Tuesday, February 11, 6.30 p.m., City Gas Dept., 
Nottingham. ‘‘ Power Supply for Generating Stations,” 
by Mr. W. Szwander. Transmission Section: Wednes- 
day, February 12, 5.30 p.m., Victoria-embankment, 
W.C.2. “ Modern H.V. Wood-Pole Lines,” by Mr. G. T. 
Garwood. Installations Section : Thursday, February 13, 
5.30 p.m., Victoria-embankment, W.C.2. ‘* Protective 
Finishing of Electrical Equipment,” by Messrs. F. 
Widnall and R. Newbound. 

JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Monday, February 10, 7 p.m., 16, St. Mary’s 
Parsonage, Manchester. “Starting an Engineering 
Business,” by Mr. F. Burgess. Sheffield Section: Wed- 
nesday, February 12, 7.15 p.m., Royal Victoria Hotel, 
Sheffield. ‘“ Inspection,” by Maj.-Gen. A. W. Sproul. 
Institution : Friday, February 14, 6.30 p.m., 39, Victoria- 
street, S.W.1. Chairman’s Address: ‘‘ Windmills,” by 
Mr. Rex Wailes. 

INSTITUTE OF REFRIGERATION.—Tuesday, Febru- 
ary 11, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Low-Tempera- 
ture Test Station,’ by Mr. P. T. Fletcher and others. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Febru- 
ary 11, 5.30 p.m., Great George-street,S.W.1. “ Training 
of Foremen and Inspectors for Civil Engineering Work,” 
by Messrs. A. M. Holbien and A. A. Symington. Seuth 
Wales Association : Tuesday, February 11, 6 p.m., Mack- 
worth Hotel, Swansea. ‘* Soil Mechanics and Highway 
Construction,” by Mr. D. I. Richards. Birmingham 
Association: Thursday, February 13, 6 p.m., James 
Watt Institute, Birmingham. ‘‘ West Middlesex Main 
Drainage,”’ by Mr. C. B. Townend. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Feb- 
ruary 11, 5.30 p.m., 85, The Minories, E.C.3. ‘“‘ Funda- 
mentals of Ship Stability,” by Mr. J. S. Redshaw. 

INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, February 11, 6 p.m., Institute 
of Engineers, Park-place, Cardiff. ‘“‘ Recent Develop- 
ments in Flying Boats,”” by Mr. H. Knowler. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, February 11, 7 p.m., Geisha Café, 
Hertford-street, Coventry. ‘‘ Cylinder Bore Wear,” by 
Mr. W. A. Robotham. Leeds Centre: Wednesday, 
February 12, 7.30 p.m., The University, Leeds. ‘‘ Road 
Manners of the Modern Car,” by Mr. Maurice Olley. Also 
at the Derby Centre: Thursday, February 13, 7 p.m., 
School of Arts, Green-lane, Derby. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, February 12, 2.30 p.m., Institution 
of Mechanical Engineers, Storey’s-gate, S.W.1. Presi- 
dential Address by Mr. E. A. Couzens. 


Roya Society OF ARTS.—Wednesday, February 12, 
5 p.m., John Adam-street, W.C.2. “‘ Economic Recon- 
struction of Materials,” by Dr. F. A. Freeth. 

NEWCOMEN SocreTy.—Wednesday, February 12, 
5.30 p.m., 4, Grosvenor-gardens, S.W.1. “‘ Malham 
Moor Mines, 1790-1830,” by Dr. A. Raistrick. “‘ Bessemer 
Process in Lancashire, 1856-1900.” by Mr. W. M. Lord, 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton 
Section: Wednesday, February 12, 7 p.m., Central 
Library, Luton. ‘“ Surface Finish,” by Mr. C. Timms. 
London Section: Thursday, February 13, 6.30 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, S.W.1. 
* Cold Forging,” by Mr. C. J. Whitcombe. 

DIESEL ENGINE USERS ASSOCIATION.—-Thursday, 
February 13, 2.30 p.m., Alliance Hall, Caxton-street, 
$.W.1. “Heavy Qil-Engine Working Costs Report, 
1944-5.” 

NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 14, 6 p.m., Mining 
Institute. Newcastle-upon-Tyne. ‘‘ Ship Repairing Dur- 
ing the War,” by Sir Lawrence Edwards. 
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THOMAS ALVA EDISON, 
1847-1931. 

In October, 1908, The Valve World, the house 
magazine of the well-known Crane Company, of 
Chicago, began the publication of a series of short 
biographical sketches of “The Real Builders of 








can be named 1d by the hundred, but no one will deny 
the importance of the work of these men. Similar 
lists could be drawn up for Great Britain, Germany, 
France, Italy and other countries, but they all miss 
their mark ; for invention and industry are age-old 
and international, and a history of invention, like a 
history of science, which is written with a national 
bias is of little value. It is against this international 
background that the work of every inventor must 
be judged, and the labours of that great genius, 
Edison, are no exception to the rule. “ Every 
human invention,” it has been said, “has sprung 
from some prior invention or some prior known 
expedient,” and there certainly was no known 
expedient that Edison would not utilise if he thought 
it would further his ends. Other inventors did the 
same, but where Edison differed from most of his 
contemporaries was that he deliberately made inven- 
tion a business, a profession, setting up a laboratory 
of considerable size and employing therein men of 
science and men of skill. He himself could no more 
help inventing than could Hiram Maxim, who once 
described himself as a chronic inventor. The 
| former was only 22 when, in 1869, a Boston 
|newspaper announced that “T. A. Edison has 
| resigned his situation in the Western Union Office, 
| Boston, and will devote his time to bringing out his 
‘| invention.” At the same time, Edison and his 
partners described themselves as “electrical engin- 
eers.” Within a year or so of his resignation from 
the telegraph company, Edison was employing some 
50 men in manufacturing apparatus and in 1876, at 
the age of 29, set up his famous laboratory at Menlo 
Park, New Jersey, which has now been removed to 
Mr. Henry Ford’s industrial museum at Dearborn. 

For his self-appointed task, Edison was admirably 
fashioned by nature and tempered by experience. 
From his Dutch forebears he inherited an independ- 
ent character and a physique which enabled him to 
tire out the toughest of his assistants. He had had 
little schooling, but his Canadian-Scottish mother 
possessed the qualities considered necessary by 
Galton if her son was to succeed as a man of science. 
One of the younger members of a large family, 
Edison began buying and selling when only 11 
years old and at 15 made history by setting-up, 








America ; the Inventors and Mechanics who have 
made the Industrial History of this Country | 
Notable.” Among them were Fulton, W hitney, 
Yale, Colt, Corliss, Eads, Ericsson, Worthington 
and Mergenthaler, and others perhaps less well | 
known on this side of the Atlantic, but who had 
all gained a niche in their country’s Temple of 
Fame. A generation later occurred the centenary 
of the Act of Congress of July 4, 1836, by which 
the United States Patent Office was placed under a 
Commissioner. Before this, various departments 
had been concerned with patents, which had been 
issued under an Act of Congress of April 10, 1790 ; 
but it was in 1836 that the Patent Office, under the 
new regime, started to number the patents serially. 
Year by year, the number of applications grew, 
reaching over 19,000 in 1880 and more than 44,000 
in 1931. By the centenary year, the total issued 
had passed the two million mark. Some individuals 
held scores or hundreds of patents, Thomas Alva 
Edison topping the list with about a thousand ; 
a record which, it may be presumed, still stands a 
century after his birth, on February 11, 1847, at 
the then village of Milan, Ohio. The interest shown 
in the patent centenary led to the publication in 
Washington of a list of 12 of the inventions, and the 
names of the men responsible for them, which were 
held to have done most to change life in America. 
The 12 pioneers and their principal inventions were : 
Robert Fulton (1765-1815), steamboat ; Eli Whitney 
(1765-1825), cotton gin; Samuel Findley Breese 
Morse (1791-1872), electric telegraph; Charles 
Goodyear (1800-60), vulcanisation of rubber ; Cyrus 
Hall McCormick (1809-84), reaping machine ; 
Elias Howe, Jr. (1819-67), sewing machine ; George 
Westinghouse (1846-1914), railway brake ; Alexan- 
der Graham Bell (1847-1922), telephone ; Thomas 
Alva Edison (1847-1931), phonograph, electric light, 
and cinema; Ottmar Mergenthaler (1854-99), 
linotype ; Charles M. Hall (1863-1914), aluminium 
manufacture; and Wilbur Wright (1867-1912), 
aeroplane. 

The preparation of such lists always presents 
difficulties, especially in a country whose inventors 





printing and publishing a newspaper on a train. 
He learned what was then known of telegraphy and, 
for a spell, lived a hard and roaming life, working at 
places as far apart as Cincinnati, Detroit and New 
Orleans. Like many another untutored genius, he 
owed much to books and, just as Faraday was 
stimulated by reading Mrs. Marcet’s little book on 
chemistry, so in Faraday’s Researches Edison found 
a treasure house of experiments to help him. 

If Edison was both mentally and physically well 
endowed for his life’s work, he was also fortunate in 
arriving at manhood when the need for all sorts of 
improvements in communication, transport, indus- 
try and power supply was urgent. He was scarcely 
out of his cradle at the time of the gold rush to 
California and the great trek westwards, and his 
boyhood was passed during the tragic years of the 
Civil War. The nation again at peace, men set 
about repairing the damage done and extending the 
country’s industries. As people flocked westward, 
a stream of emigrants crossed the Atlantic to a land 
of promise, and by 1880, the population of the 
United States, which, in 1840, was about 17,000,000, 
had risen to 50,000,000. In the same period, the 
country had been covered with a network of 120,000 
miles of telegraph lines and 104,000 miles of railway 
lines. Edison was 22 when the last spike in the 
great trans-continental line was driven. Not long 
before, Europe and America had been joined by 
submarine cable. There was a ferment everywhere. 
It was the demand for railways and bridges that led 
to the great development of the iron and steel in- 
dustry. In the period 1840 and 1880, the produc- 
tion of pig-iron multiplied 16 times. The history 
of the decade which saw Edison become “the 
Wizard of Menlo Park” teems with the names of 
famous inventors, engineers and industrialists. 

Sir Richard Gregory, in his Discovery in the 
Spirit and Service of Scienc2, wrote ot Edison 
that he was “the embodiment of the method 
of specialised research with a practical purpose. 
By quickness of perception, fertility of resource 
and persistent trial of everything until the best 
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means of achieving this end has been found, he has 
become the leading inventor in the world.” In a 
short centenary tribute it is quite impossible to 
do justice to the marvellous results that flowed from 
Edison’s perception, fertility and persistence, for 
he advanced telegraphy, improved telephony, in- 
vented the phonograph, was a pioneer of the 
cinema, worked at the magnetic separation of ore, 
developed the alkaline accumulator, and played a 
leading part in the founding of the electricity supply 
industry. In all that appertained to this last, he 
was carried along with, and himself quickened, the 
current of affairs. By the late seventies of last 
century, there were a dozen types of dynamos, a 
dozen types of arc lamps, and the electric light could 
be seen in streets, theatres, stations, docks, ships and 
other places ; but arc lamps had their objections, and 
so arose the problem of “the sub-division of the 
electric light.” How the problem was solved by 
the labours of Swan, Edison, Maxim, Lane Fox and 
others has often been told. 

When Edison invented the phonograph he visual- 
ised all its possibilities and it was more or less the 
same in the matter of electricity supply. In his 
note books for 1878 and 1879 are the entries “A 
general system of distribution is the only possible 
means of economical illuminations—”: ‘‘ Not to 
make a large or blinding light, but a small light 
having the mildness of gas”: “* It does not matter if 
electricity is used for light or for power”: ‘‘ Gener- 
ally poorest district for light best for power, thus 
evening up whole city.” From Menlo Park in 
1880-81 came plans for three important projects ; 
one, an exhibit at the Paris Exhibition of 1881, and 
the other two, power stations in London (the Hol- 
born Viaduct station) and in New York (the Pearl- 
street station). These were the first steam-electric 
stations as they are known to-day ; and they were 
almost entirely due to Edison. Both stations were 
equipped with American plant—Babcock and. Wil- 
cox water-tube boilers, Porter-Allen high-speed 
engines and Edison dynamos, which, because of 
their elephantine field magnets, were known after 
the world’s most famous animal, Jumbo, which had 
just been sent from the London Zoo to the United 
States. The switches, fuses, meters, distribution 
system and lamps and fittings were all the product 
of the ingenuity of Edison and his assistants. 

Of the Holborn Viaduct station, which was 
formally opened on April 12, 1882, Mr. R. H. 
Parsons gives particulars in his book The Early 
Days of the Power Station Industry (1939), while a 
much fuller account of the Pearl-street station is 
given in Vol. XI (1931) of the Transactions of the 
Newcomen Society, the contributor being the late 
Mr. George A. Orrok, who had worked for 30 years 
with the late Dr. J. W. Lieb, the first electrician of 
the station and afterwards general manager of the 
New York Edison Company. This station went into 
service on September 4, 1882 ; on December 1, 1882, 
it had 203 customers and over 5,000 lamps installed, 
and by the end of 1883 it had 455 customers and 
over 11,000 lamps. When the station was com- 
plete it housed six “Jumbo” dynamos. It con- 
tinued in operation until January 7, 1890, when, 
due to a short circuit, a fire destroyed it, causing the 
only serious interference with service to customers 
which has occurred in the history of the New York 
Edison Company. The Holborn Viaduct station, 
on the other hand, was shut down in 1886. An 
illustrated description of its generators appeared on 
page 226 of our 33rd volume (1882). 

The early years of electric power supply probably 
saw Edison at his best. It was then, when in his 
thirties, that he became a sort of national hero, 
with few of America’s 10,000 newspapers unwilling 
to act as publicity agent for him. Everyone read 
of his appearance, his powers, his idiosyncracies 
and his achievements. A library might be filled 
with cuttings about him, but, as someone observed, 
two-thirds of the information would be wrong. 
Though not averse from the limelight, Edison was 
quite unspoilt by it and at his death, at West 
Orange, New Jersey, on October 18, 1931, The Times 
wrote that his friends who survived him would 
retain an abiding impression of him as “ a great man 
and a singularly delightful personality, devoid of 
— inspiring enthusiasm, and exceedingly 
uman.” 








ELECTRICITY SUPPLY 
DURING THE WAR. 


In 1938, the average production of electricity per 
ton of fuel consumed in generating stations operated 
by authorised undertakers was 1,640 units, or 
1-37 lb. per unit. Owing to the continuing improve- 
ment in the efficiency of plant, the units per ton had 
been gradually increasing over the previous twenty 
years or so. The outbreak of the war did not imme- 
diately check this progress, and in 1939, the produc- 
tion per ton was 1,655 units, or 1-35 Ib. per unit. A 
reversed tendency then set in, although there was not 
a regular decline ; the figures for the remainder of 
the war years were: 1940, 1,585 units; 1941, 1,584 
units; 1942, 1,589 units; 1943, 1,616 units; and 
1944, 1,582 units. The average for the six years of 
war was 1,600 units, corresponding to 1-4 lb. per 
unit generated. The principal reason for the decline 
in efficiency is stated to have been the necessity for 
“greater spreading of the load between the power 
stations . . . in the interests of security of supply,” 
which presumably means that full use could not be 
made of the more efficient stations. 

There were, however, other factors in the matter. 
Although the units sold rose from 20,828 million in 
1938-39 to 32,473 million in 1944-45, the staffs of 
electricity undertakings had decreased by 25 per 
cent. at the beginning of 1944, as compared with 
the early part of 1939. The smaller number of em- 
ployees also included much substitute labour ; the 
number of women increased by 7,168, and although 
most of them no doubt did their best, they could not 
be expected to operate with the efficiency of experi- 
enced men. During the whole period of six years, 
37,392 employees were released to the Forces or 
transferred to other industries, and 39,229 were lost 
by: death or retirement. A total of 46,079 new 
hands were engaged. Actual material war damage 
to plant must also have had an effect on overall 
efficiency. Apart from the year 1944, the figures 
quoted above show that 1940 and 1941 had the 
worst records. These were the periods of greatest 
loss of generating capacity due to enemy action, and 
in October, 1940, 266,000 kW of generating plant 
were out of commission. 

There were two further causes for the decline in 
generating efficiency. These were the delivery of 
inferior and unsuitable coal of continually-varying 
quality, and a deterioration in the condition of 
plant owing to the fact that adequate maintenance 
was not possible, coupled with the fact that the older 
and less efficient generating plant had to be utilised 
to a far greater extent than would be necessary under 
normal conditions. As has been made abundantly 
clear by much recent publicity, insufficient new 
plant was installed during the war, which would 
have taken over some of the load carried by sta- 
tions due for re-equipment. It is this fact that 
is mainly responsible for the parlous condition 
in which the electricity-supply industry now finds 
itself. The effect of deferred maintenance and 
replacement is cumulative, and it has been an- 
nounced that arrears will not be worked off by next 
winter or even the one after. It is presumably 
owing to this factor that 1944 had the worst record 
of all the war years. 

The specific effect of the supply of inferior and 
unsuitable coal is apparently not known. In their 
twentieth annual report,* which covers the years 
1939 to 1945, it is stated by the Electricity Commis- 
sioners that “if the level of efficiency attained in 
1939 could have been maintained even without any 
improvement throughout the period covered by this 
report, about 4 million tons of coal and coke 
(together with its demands on transport and man- 
power for delivery and ash disposal) would have 
been saved in generating the same total wartime 
output of electricity.” Alternatively, the same fuel 
consumption would: have produced an additional 
6,560 million units. The loss of output, stated in 
this way, is clearly not to be attributed entirely to 
inferior coal, as the other causes of lower efficiency, 
already referred to, all had a bearing. More specific 
information about the direct effect of fuel quality 





* War Period Report of the Electricity Commissioners. 
H.M. Stationery Office. [Price 10s. net,] 





has been given by the Central Electricity Board, 
who have stated that, on occasions, the output of 
the plant available was reduced by as much as 
300,000 kW by the necessity for using inferior coal. 
On the question of supplies, the Commissioners are 
able to report a more satisfactory record and state 
that “ deliveries were maintained without the break 
of a single week throughout the whole of the six 
years.” 

The report, which is a document of 199 pages, 
reviews the whole of the activity, technical and 
financial, of the supply industry during the war 
period. It is of interest that, in spite of manu- 
facturing difficulties and administrative controls, 
there was a net addition of 2,989,921 kW to the 
generating capacity of selected stations, repre- 
senting an increase of more than 36 per cent. on 
the installed capacity at the end of 1938. It is 
not likely that the increase in output of 57-4 per 
cent. could have been achieved without this exten- 
sion of capacity. The additions were spread 
throughout the war period, and were not mainly 
represented by installations nearing completion 
when the war broke out. The largest extensions 
were made in 1941 and 1942, the figures for those 
two years being 705,240 kW and 700,550 kW. The 
extensive additions made were based, to an impor- 
tant extent, on an emergency programme drawn up 
in July, 1940. The object of this, which covered 
180,000 kW of plant, was to minimise war risks and 
to deal with the rapid growth of load in North-West 
England and North Wales and in the South-West 
England and South Wales grid areas consequent on 
the concentration of new munitions factories in 
those parts of the country. In connection with the 
general question of supplies to new or extended 
munitions plants, it is recorded that in the early 
months of the war cases arose of new factories 
requiring substantial amounts of power being 
planned without proper intimation to the Elec- 
tricity Commissioners or the Central Electricity 
Board. Cases of this kind were later eliminated 
by the setting-up of a co-ordinating committee 
representing the supply industry and production 
authorities. 

The material damage caused by enemy action 
was serious, but less than might have been expected. 
It is stated that the amount of generating and boiler 
plant destroyed by enemy action, or damaged so 
that repair was not worth while, was surprisingly 
small. Doubtless, the reason for this is to be cre- 
dited, to a considerable extent, to the protective 
measures that were taken. as 55 generating stations 
with an aggregate capacity of 5,600,000 kW, were 
damaged to a greater or lesser extent. Records 
compiled from the commencement of enemy air 
attacks in September, 1940, show that 32 stations 
were subject to one or more incidents during one 
month only ; 12 were subjected to incidents during 
two months, not necessarily consecutive; 13 to 
incidents in three separate months; four to inci- 
dents in four months; two to incidents in five 
months ; and two to incidents in seven months. In 
15 stations there was no interruption in supply, 
but in the remaining 50 the damage was sufficient 
to affect operation, although in some cases shut 
down was restricted to a few hours. Of the 50 more 
seriously damaged stations, 38 were located in the 
southern portion of England and 12 in the northern 
portion and in Scotland. The greatest temporary 
loss of output in the grid system at any one time 
did not exceed 400,000 kW. 

On the grid itself, there were 2,500 faults and 
breakdowns due to various war causes. The most 
serious trouble, particularly in the earlier years, 
arose from the trailing cables of barrage balloons 
which had broken away. Damage was also caused 
by low-flying aircraft, splinters from anti-aircraft 
fire, and by military exercises. Of the total grid 
faults and breakdowns, 42 per cent. were due to bar- 
rage balloons. The total important interruptions of 
supply during the war period amounted to 1,731, 
of which 666 were on the grid system and 1,065 on 
other supply systems. An important interruption 
means complete failure for an hour or more, high- 
voltage failure affecting transforming or converting 
plant of a capacity of 1,000 kW for an hour or 
more, or of an aggregate capacity of 5,000 kW for 
more than 20 minutes. 
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NOTES. 


THE DEBATE ON THE ELECTRICITY BILL. 


Tue Electricity Bill was considered in the House 
of Commons on Monday and Tuesday, February 
3 and 4, and was then read a second time. In 
opening the debate, the Minister of Fuel and Power 
(the Rt. Hon. E. Shinwell) summarised the provi- 
sions of the measure, but did little to answer criti- 
cism on such points as the method of appointments 
of the Central Authority and the Area Boards, or 
to explain the reason why the former of these 
bodies should be given powers to manufacture. 
Still less was he able to allay the fears of those 
who regard the compensation terms as unjust, both 
to shareholders and to such directors and officials 
of existing undertakings as may be displaced. His 
principal argument was that the industry, on the 
distribution side, must be regarded as completely 
out of date and that any Government would have 
been compelled to introduce legislation to re-organise 
it. He attacked the companies because they 
regarded the supply of electricity solely as a business 
enterprise, but perhaps disclosed the motive under- 
lying the Bill most frankly when he remarked that 
“too long had the electricity consumer been the 
victim of the financia! speculator,” and that its 
passing would afford technicians “‘ the opportunity 
of putting into effect development plans which up 
to the present had far too often been impeded by 
sordid financial considerations.”’ Misrepresentation 
could hardly go farther, especially when it is remem- 
bered that 60 per cent. of the electricity distribution 
in this country is in the hands of local authorities, 
and that the number of unenterprising and selfish 
companies is very few. Equally unconvincing was 
his argument that the Central Authority must have 
powers to manufacture in order to obtain reasonably 
satisfactory terms from existing firms and to ensure 
the installation of apparatus of the best quality. 
The implications of this part of the speech are both 
revolutionary and disturbing, and the whole matter 
requires the most careful examination. Mr. R. S. 
Hudson, in opposing the Bill, said, quite rightly, 
that the Government could hardly have chosen a 
worse time for its introduction. Apart from that, 
there was a complete absence of any protection for 
the consumer, coupled with wide and arbitrary 
powers for the Minister. Mr. Hudson was supported 
by Sir Arnold Gridley, who insisted that none of the 
arguments advanced in support of the Bill showed 
the slightest justification for nationalising an indus- 
try which was already so largely under public 
ownership. For the rest, the debate mainly followed 
party lines. 

Gas TURBINES FOR Nava PuRPOSEs. 

A recent statement of Admiralty policy in the 
development of the gas turbine for naval propulsion 
indicates that its possible advantages have been 
realised for some time, and that steps are being taken 
to develop machinery of this type, both for warships 
and coastal craft. Gas-turbine plant, specially 
developed for naval use, is expected to have certain 
advantages over steam-turbine machinery. Pro- 
bably, there will be some reduction in weight and 
space for given horse-power, with an eventual gain 
in overall efficiency, allowing greater radius of 
action or more weight for weapons or armour. Less 
time should be required to start the machinery 
from cold, so that ships in harbour could be made 
ready for sea in a shorter time than at present ; and, 
when satisfactorily developed, gas-turbine machi- 
nery was likely to be less complicated and less vulner- 
able than steam machinery. During the war, all 
the available facilities for research and development 
were necessarily devoted to the gas turbine for the 
jet propulsion of aircraft, as this was essential to 
the defence programme, whereas a gas turbine for 
warships, although desirable, was not vital; more- 
over, the development period for marine engines of 
large horse-power is much greater than is required 
for aircraft units of light construction and short life. 
The information gained in the development of jet 
propulsion engines, however, has been made avail- 
able by the Ministry of Supply to the Admiralty, 
who have taken steps to interest firms, other than 
those engaged in the aircraft industry, in gas-turbine 
work for warships; and some aircraft firms, by 





agreement with the Ministry of Supply, are forming 
marine wings. Many problems arise from the 
longer life required for naval machinery, the pro- 
vision of suitable reversing arrangements, the need 
to burn heavy fuel oil, and the good cruising economy 
required. Gas-turbine and jet engines developed 
for aircraft have a life of 300 to 500 hours, whereas 
the life required for naval machinery is measured 
in thousands of hours. Because of the high tem- 
peratures involved, the normal form of astern tur- 
bine cannot be used ; but variable-pitch propellers, 
electric drive, and hydraulic reversing are possible 
solutions to the problem of reversing. Gas turbines 
for aircraft burn kerosene as fuel, and this has been 
used for most current work. Some time may elapse 
before a satisfactory technique has been developed 
for burning heavy oil of the type normally used for 
ships. At the present time, the Admiralty are 
developing gas-turbine machinery suitable for an 
escort vessel, and also for coastal craft, in which an 
aircraft jet-propulsion unit isincorporated. Further 
high-powered long-life units are to be developed by 
well-known aircraft and land firms, and by the 
Parsons and Marine Engineering Turbine Research 
and Development Association, in which 30 marine 
firms are collaborating. Close co-operation has 
been established, also, with the National Gas 
Turbine Research Establishment. In conclusion, 
the statement emphasises that marine gas turbines 
present problems which are not encountered in air- 
craft practice, and that, generally speaking, aircraft 
units are not suitable and cannot be adapted for 
marine purposes; therefore, marine designs must 
be started ab initio, and much development work 
will be required. 


THe Motor Inpustry RESEARCH ASSOCIATION. 


It will be remembered that the research laboratory 
situated on the Great West-road at Brentford, and 
originally administered by the Institution of Auto- 
mobile Engineers, was transferred on June 20, 1946, 
to the newly-formed Motor Industry Research 
Association. The Council of the Research Associa- 
tion have now issued the first annual report, which 
covers the period from July 1, 1945, to June 30, 
1946 ; but, as the Association was not incorporated 
until January 1, 1946, the report is a combined 
statement of the Association and the Automobile 
Research Committee of the Institution of Automo- 
bile Engineers. As a record of further progress, 
the report is somewhat disappointing, containing 
little that has not been mentioned already in the 
1944-45 report, on which we commented on page 5 of 
our 16lst volume (1946); this applies particularly 
to the work on the examination of lubricating-oil 
filters and the behaviour of various types of bearings. 
The former research, as in 1944-45, has been con- 
fined to partial-flow filters; and the method of 
estimating journal wear by colorimetric analysis of 
the iron content of the oil has not proved so satis- 
factory a8 the 1944-45 report suggested, the current 
report stating that this technique is still under 
development. With regard to the latter research, 
the investigations into the emergency-running pro- 
perties of bearings have been abandoned owing to 
the difficulty of defining an end of the test applicable 
to all metals, while the work on the examination 
of journals running in copper-lead bearings has 
made little progress. Apparently diffiulties are 
still being experienced with the development of a 
suitable gauge for recording the fluctuations of 
torque in the driving shaft of the new bearing- 
testing machine. Some advances have been made 
with the researches into the durability of gears, 
the investigations into the effect of the viscosity 


‘of straight mineral oils having been completed and 


tests carried out on the influence of the relative 
sliding velocity between mating teeth. The develop- 
ment of a suitable test technique for the disc 
machine, however, is still in hand. It is intended 
to use this machine to study the surface failure of 
gears; it was described on page 6 of our 16lst 
volume. Work on the fatigue strength of crank- 
shafts has continued, but mainly on cast-iron 
crankshafts; the tests are reported as nearing 
completion. Good progress has been made with 
the investigations into the deep-drawing properties 
of sheet metals, and a paper entitled “ Plastic 
Strain in Isotropic Strain-Hardening Material” 





was presented by Professor H. W. Swift before 
the Sixth International Congress for Applied 
Mechanics, held in Paris, September 22 to 29, 1946 ; 
it was reprinted on page 381 of the 162nd volume 
of ENGINEERING (1946). This research, however, 
was carried out at Sheffield University under the 
supervision of Professor H. W. Swift, and in con- 
junction with the British Iron and Steel Research 
Association and the British Non-Ferrous Metals 
Research Association. The experimental work on 
engine performance with leaded fuels continued 
during the year under review, and a report on the 
effect of operating variables on the temperature of 
the exhaust valve, guide and seat and the cylinder 
head has been issued and endurance tests carried 
out on a number of exhaust-valve steels. Efforts 
continue to find a satisfactory method of measuring 
the torsional stiffness of frames and tests on a car 
frame are now being made. Some progress has 
been made in the development of equipment and 
of a technique for measuring the stresses in frames 
under road conditions by means of electrical strain 
gauges. It would appear, however, that insufficient 
use is being made of earlier researches in this 
direction as, during the recent war, these gauges 
were successfully employed for this purpose by the 
Ministry of Supply. During the year, work was 
begun on two new subjects, namely, the effect of 
piston-ring design on engine operation, and an 
examination of petrol injection. This latter research 
is being undertaken at Queen Mary College, Univer- 
sity of London, 


THE PARLIAMENTARY AND SCIENTIFIC COMMITTEE. 


Under the chairmanship of the President, the 
Rt. lion. Sir John Anderson, F.R.S., M.P., a large 
and distinguished gathering of members of the 
Government and scientists attended the annual 
luncheon of the Parliamentary and Scientific Com- 
mittee, which was held on Thursday, January 30, 
at the Savoy Hotel, London. In his address to the 
assembly, which included Mr. Hugh Dalton, Chan- 
cellor of the Exchequer, and the Ambassadors of 
France and China, Sir John referred to the aims and 
objects of the committee, which was originally 
formed ‘for the purpose of establishing and main- 
taining a close relationship between the Govern- 
ment and scientific workers throughout tht country, 
and for keeping members of the Government 
acquainted with current scientific trends and 
developments. Concerning the work of the com- 
mittee during the past year, he said this had covered 
such matters as the scale of remuneration of scien- 
tific officers in Government departments, the organi- 
sation of machinery within the Government for 
dealing with scientific questions, and the problem 
of providing suitable expansion of the tuition 
facilities to meet the need for a greater number of 
scientists. With regard to the latter, the increase 
in the number of university students was a sign of 
progress and one which was largely due to the 
representations made by the committee. Sir John 
also mentioned the recent decision.of the Govern- 
ment to set up an Advisory Council on Scientific 
Policy, of which the chairman would be Sir Henry 
Tizard, K.C.B., F.R.S., to whom the American 
Medal of Merit had been awarded. ‘‘ The Guests ” 
was by Sir John Anderson, and, in reply, Sir 
Clifford Paterson, F.R.S., delivered what was, in 
effect, an address on Science in Industry. Sir 
Clifford, who joined the National Physical Labora- 
tory in 1901, founded the research laboratories of 
the General Electric Company, Limited, at Wembley, 
in 1919, and has been director of these laboratories 
since that date. In tracing the relationship of 
science to industry, Sir Clifford drew upon his own 
experiences in the development of methods of 
street lighting, and said that while research was 
based on the laboratory, research in industry must 
be aligned with the needs of industry. Also, an 
essential requirement was that there must be a 
true psychological understanding between the 
laboratory and the production departments, and he 
held the opinion that this was the weakest link in 
such organisations to-day. Further, that while it 
was comparatively easy to institute and maintain 
a research department in a large industrial under- 
taking, it was more difficult to do so in the 
smaller concerns. 
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VI.—Heavy ELeEctricaL ENGINEERING. 


MANUFACTURERS of electrical machinery and 
equipment were confronted throughout 1946 by 
the need to increase their output in the face of recon- 
version problems, shortages of raw materials, and 
acute scarcity of many skilled grades of labour. 
Reconversion problems, on the whole, were less 
serious than those facing industries which had to 
abandon completely the manufacture of their peace- 
time products during the war years or which were 
“contracted ” to a fraction of their pre-war size. 
The electrical industries received a high degree of 
priority throughout the war, substantially increasing 
their labour force, re-equipping factories on the 
most modern lines, and expanding research facilities. 
The normal output of the industry was well main- 
tained during the war and, in addition, its capacity 
was extended to produce war materials such as 
tanks, aeroplanes, guns and ammunition. It was 
estimated by Sir George Nelson, chairman of the 
English Electric Company, in a B.B.C. broadcast, 
on October 15, 1946, that the manufacturing facili- 
ties available in 1946, with an appropriate adjust- 
ment of layout and the addition of suitable balancing 
machinery, could produce about 50 per cent. more 
electrical equipment in volume for a normal working 
week than in 1939, provided raw materials and 
labour were freely available. 

The present demand for electrical equipment, 
however, is several times greater than the industry 
can supply. Table I, herewith, sets out available 
statistics for the deliveries of certain items and, 
wherever possible, the total orders in hand at 
October or November, 1946. The average quarterly 
deliveries of turbo-generators, for example, during 
the first three quarters of the year, totalled about 
220,000 kW, whereas the capacity of the industry 
is estimated at 1-8 million kW per annum. To 
some extent, the low level of deliveries in 1946 
reflected the length of the manufacturing cycle 
necessary to produce such heavy and complicated 
machines. The construction of a turbo-generator is 
normally spread over three years and work on the 
majority of 1946 deliveries was begun in 1943 to 
1944, when the industry’s expanded capacity was 
stillemployed on armaments production. Since the 
end of hostilities, the volume of work in progress has 
increased considerably, although it is still doubtful 
whether this section of the industry is working at 
more than 70 per cent. of its present capacity. 
Unless this figure can be further improved, it is 
probable that, in most works, orders in hand at 
the end of 1946 will not be completed until 1950, or 
later. 

The dangers inherent in these delivery delays 
are fully appreciated by the industry and consider- 
able extensions to capacity have been planned, some 
of which are already in progress. If labour and 
building materials could be freely obtained, together 
with the necessary plant and equipment, these 
schemes would increase present capacity by approxi- 
mately 90 per cent. during the next three or four 
years. Unfortunately, it is probable that shortages 
will persist and, in some cases, become even more 
acute. It is also highly questionable whether the 
industry will be able to secure the additional labour 
necessary to operate its expanded plants. It is 
obvious that any increase in the output of generators 
will involve corresponding increases in the output of 
other equipment, including transformers and switch- 
gear. It will be seen from Table I that the average 
quarterly deliveries of electric motors of from 1 to 
300 h.p. have fallen slightly during the first six 
months of 1946. No later production figures are 
available, but the time quoted for delivery is about 
1} years for motors from 1 to 50 h.p., 14 to 2 years 
for motors from 50 to 500 h.p., and 24 years for 
larger sizes. The present demand for electric 
motors from | to 500 h.p. is estimated to be some- 
where between three and six times the pre-war 
volume of orders. At the end of the war, the pro- 
duction capacity for electric motors was about 130 
per cent. of the pre-war level, but it is estimated 
that only half of this capacity can be utilised owing 
to shortages of materials and labour, and delays 





incurred through reconversion. If materials and 
labour were freely available for factory extensions, 
the production capacity for fractional horse-power 
motors should be doubled by the end of 1947, and 
that for motors between 1 and 50 h.p. increased by 
30 to 40 per cent. 

The difficulties encountered in expanding output | 
to meet the exceptional demand have been outlined 
on many occasions during 1946 by leaders of the 
industry, who have expressed concern over the slow 
rate of reconversion. Sir Harry Railing, chairman 
of the General Electric Company, stated at the 
annual general meeting of his company that “ the un- 
avoidable change-over difficulties and raw material | 
shortages ; the re-allocation of certain works; the | 
necessary re-education of staff and workers in| 
different classes of production ; the greater average 
age of workers compared with pre-war years; the 
non-entry of younger persons on account of the 
Education Act and the Military Service Act, all 
combined to restrict for a period the output of our 
works and of industry as a whole.”” The shortage 
of labour is, perhaps, the most serious problem that 





TABLE I. 


oll ee ae. 
labour force was almost entirely occasioned by the 
retirement of women, the numbers employed declin- 
ing from 251,100 in 1943 to 185,900 in October, 1946. 
At the end of 1946, electrical engineering labour was 
18 per cent. more than in 1939, and that of electric 
cable and apparatus 32 per cent. greater, while it 
was shown in the second article in this series that the 
labour strength of several other engineering industries, 
and of the majority of other manufacturing industrivs, 
was substantially below the pre-war level. It is of 
the greatest importance, therefore, that the electrical 
engineering industries should economise labour to 
the fullest possible extent. The present shortages are 
most acute in respect of skilled engineers, draughts- 
men, and skilled works administrators. A number 


| of firms have endeavoured to remove some of their 


factories or to start new factories in development 
areas, where labour is more easily available, although 
they have encountered considerable difficulties in 
finding adequate housing for their staff. This 
policy was upheld by Mr. Oliver Lyttelton, the 
chairman of Associated Electrical Industries, 
Limited, at the annual general meeting of the com- 


—DELIVERIES OF TURBO-GENERATORS, ELECTRIC MOTORS AND WELDING SETS. 
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TABLE II.—Great Britain: Estimated Numbers Employed 
and Unemployed in the Electrical Engineering Industry. 
(Thousands.) 





| Persons Employed. 
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Persons Unemployed. 
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| Total. | Men. | Women.|; Total. | Men. | Women. 
1939 June} 133-9 | 105-9 4-2 3°2 1-0 
1943 June} 193-3 | 114-4 | 
1944 June] 184-7 | 107-9 
1945 June| 175-8 | 106-1 
1946 June} 153-1 99-9 2-8 1-9 | 0-9 
1946 Aug.| 157-4 | 104-8 2-6 1-9 | 0-7 
1946 Sept.) 158-1 | 105-6 2-5 1-8 | O-7 
1946 Oct. | 159-2 | 106-4 2-5 1:7 0-8 





the industry has to face, particularly when it is 
realised that it now has a substantially greater 
labour force than before the war, while other indus- 
tries have been unable to regain their pre-war 
strength. In the speech referred to above, Sir 
George Nelson stated that, in the near future, it 
would be possible to employ 500,000 people in elec- 
trical engineering when the proposed increases in 
capacity had been effected, compared with 300,000 
in 1930. He added that this, in turn, would create 
employment for at least 150,000 persons in various 
other industries. 

It is difficult, however, to see how the country 
could afford to add to the labour force of electrical 
engineering without seriously prejudicing produc- 
tion in other essential industries such as textiles, 
mining, and even other branches of engineering. 
Employment statistics for the electrical engineering, 
and electric cable, apparatus and lamp industries 
are set out in Table II and III, herewith. In 
June, 1939, the numbers employed totalled 329,800, 
including 107,506 women and girls. This consti- 
tuted 1-8 per cent. of the total labour force in 
industry. In June, 1943, employment in the elec- 
trical engineering and electric cable and apparatus 
industries reached a peak of 484,300, 251,100 being 
women and girls, together accounting for 2-8 per 
cent. of the total in industry. This proportion 
declined slightly to 2-4 per cent. in October, 1946, 
when the total numbered 423,000. The drop in the 
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TABLE IILI.—Great Britain : Estimated Numbers Employed 
in the Electric Cable, Apparatus, Lamp, etc., Industries 
(Thousands.) 


Persons Employed. Persons Unemployed 
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1943 June O |} 118- 
1944 June} oO} 114 
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pany in April, 1946, when he said “we are truly 
trying to carry out the policy of taking the work to 
the workers. In the present state of housing in this 
country and the consequent immobility of labour, 
it is undoubtedly the correct policy and we must 
accept and overcome the problems of control and 
the dangers of increased costs which this wider dis- 
persal of our activities entails.” 

Several manufacturers have expressed alarm at 
the present trend towards shorter hours. The 
possible results of this policy were pointed out by 
Mr. G. Chelioti, a director of the General Electric 
Company, who said that the problem of management 
was to get a bigger result from a stationary or dimin- 
ishing labour force, and that this was either possible 
through enabling the employees to produce more in 
the same time or by working longer hours. During 
the inter-war period, the rate of production per man 
was progressing at an average of 1} per cent. yearly. 
That rate could have been improved to some extent 
had the electrical engineering industry invested 
more freely in new plant and machinery. Existing 
plant and equipment were in a bad state, new 
machinery was extremely difficult to obtain, and it 
was doubtful whether any improvement in the pro- 
ductivity of labour could be secured quickly enough. 
Mr. Chelioti considered that the reduction of work- 
ing hours from 47 or 48 to 40 per week, as was the 
declared policy of the unions, with an additional 
week’s holiday, would reduce total working hours 
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by 16} per cent. and that this would necessitate a 
rise in productivity of at least 20 per cent., although 
it might be possible that reduction of absenteeism 
and a longer week-end rest would enable employees 
to do a better week’s work. He did not think, how- 
ever, that this would result in more than a 5 per cent. 
improvement. Ifthe remainder were to be achieved 
by standardisation, rationalisation and re-equip- 
ment, the process might take seven or eight years. 
It is too early to give comments of electrical 
equipment manufacturers on the operation of the 
five-day week, but there are several examples of 
individual firms’ attempts to raise the output per 
head through incentive schemes. One of particular 
interest is that of Arcolectric (Switches) Limited. 
This scheme consists of two types of bonus: one 
weekly, based on production, and the other annually, 
based on profit sharing. In the weekly scheme, 
every process is timed and a standard basic output 
figure is fixed; points are then given for every 
minute worked over 30 in the hourly average, at the 
rate of 6d. per point. An operator could, and fre- 
quently did, earn up to 15s. a week above the 
standard wage. The profit-sharing scheme is based 
on both efficiency and regular attendance, and it is 
possible for an employee to receive the maximum 
equivalent of 10 weeks’ wages. The results of the 
schemes are stated to have been very encouraging, 
Before the weekly scheme was introduced, the | 
average number of minutes worked per hour was | 
only about 40, and this rose to over 50 ; absenteeism 
fell by 8} per cent. It is doubtful whether such 
schemes could be applied to factories manufacturing 
heavy equipment, where it is more difficult to time 
operations, but it is evident that the industry must | 
give a high priority to the task of increasing indivi- 
dual output. Several firms in the industry have 
emphasised the importance that they attach to 
improved management-employee relationships and 
to co-operation in the task of increasing the produc- | 
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been able to meet their requirements, stocks were 
reduced from 123,100 tons at the end of 1945 to 
94,000 tons at the end of 1946. The question of 
erecting an electrolytic refinery in Britain was 
brought to the fore at various times during the year. 
Apart from earlier proposals for the erection of an 
electrolytic plant for the refining of imported 
blister copper, another argument advanced in 
favour of increasing refining capacity in this coun- 
try was the shipment during 1946 of considerable 
quantities of brass scrap to Canada and America, 
as well as to some Continental countries, for re- 
fining. The price of electrolytic copper increased 
from 621. a ton to 1171. a ton during 1946, an 
increase of 89 per cent. 

There has been a severe shortage of Jead through- 
out the past year and available supplies have been 


TABLE IV.—Electrical Exports from Germany According 
to Categories (1,0001). 




















| 1925. | 1929. | 1934. 1935. | 1937. 

Generators, motors, | 

converters and | 

transformers «st 2981 4,538 | 1,307 1,349 | 2,016 
Insulated wire and 

cable .| 2,920 | 4,706 | 1,025 | 1,114 | 2,042 
Meters and " instru- 

ments 1,587 | 2,190 894 933 | 1,107 
Batteries and accu- | 

mulators .. ‘ 946 1,210 217 250 360 
Wireless apparatus 

(including valves) 1,614 | 3,442 | 1,346 | 1,330 | 1,679 
Telegraph and tele- 








phone apparatus ..); 956 | 1,945 629 797 909 
Lamp bulbs . . - | 1,341 | 1,910 426 481 504 
Electro-medical and | 

dental apparatus..| 638 | 1,082 440 560 861 
Lighting and ignition | 

equipment for | 

motor vehicles ..| 3,894 | 1,327 203 127 944 
Carbons and elec- | 

trodes of 456 | 600 864 438 630 
Other apparatus a te 1,222 8,950 3,949 4,232 5,348 








Total . | 18 325 | 31,900 





11,300 | 11,611 | 16,400 
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127 of this week's issue, gave a notable instance of 
the possible effect of prices in world competition. 
Current export prices of electrical equipment all 
show a marked increase on those of 1938. The 
average price per ton of generators, for example, 
increased from 1841. in 1938 to 3081. in 1945, and 
3091. in 1946, a total increase of 68 per cent.; and 
that of motors, from 1571. in 1938 to 2291. in 1945 
and 2411. in 1946, an increase of 54 per cent. The 
corresponding figures for all other machinery are 
1841., 2081. and 302/., a 64 per cent. increase. The 
loss of the order mentioned by Sir Claude Gibb may 
well be an indication of what is to come and, al- 
though British manufacturers may be able to under- 
quote their American and Canadian competitors by 
a large margin, the possibility of severe competition 
from European firms should not be excluded. 
Before the war, production of electrical equipment 
was mainly concentrated in three countries, the 
United States, Germany and Great Britain. While 
more recent statistics are not available it may be 
mentioned that, in 1935, the value of electrical plant 
produced in 18 manufacturing countries amounted 
to 545,966,000/. Of this total the United States 
accounted for 262,230,0001., or 48 per cent.; Ger- 
many for 102,294,6001., or 18-7 per cent.; and 
Great Britain for 98,548,000/., or 18-1 percent. The 
three countries between them thus accounted for 
plant to the value of 463,072,700I., or 84-8 per cent. 
of the total. During the inter-war period, Germany 
was the leading exporter of electrical machinery and 
apparatus to the newly developed countries, as well 
as to Europe, which absorbed between 70 and 80 per 
cent. of all German exports. The virtual disappear- 
ance of Germany as a competitor for several years to 
come opens up new markets for British electrical 
goods, and it is of interest, therefore, to examine in 
some detail the composition of German exports. These 
are shown by main categories in Table IV, herewith. 








International exports of heavy electrical equip- 


TABLE V.—INTERNATIONAL EXPORTS OF HEAVY ELECTRICAL EQUIPMENT, 1938-1945 (VALUE 1,000/.) ; INCLUDING ELECTRICAL 
MACHINERY, WELDING MACHINERY, CABLES, ETC. 















































re = 
Country. | 1938. | Per Cent. nt.) 109 1939. Per Cent. 1940. Per Cent. | 1941. Per Cent. 1942. | PerCent.| 1943. [rer Cent. 1944. Per Cent. 1945. [Peron Per Cent. 
Britain e4 : 8,757 39-5 6,671 25-7 6,304 27-6 5,887 24-1 5,976 18-8 7,776 17-2 13,251 | 22-3 | 12,315 | 28-2 
Germany* 3,510 15-7 6,250 24-2 4,330 19-0 5,880 24-1 6,030 18-9 10,400 | 22-4 _— _— —_ _— 
Francet a ; 8380 3-9 5,540 ‘21-3 832 3-7 1,070 4-4 2,720 8-5 2,770 | 6-2 | 1,830 3-1 698 | 1-6 
Switzerland .. : 1,400 6-3 1,000 3-8 1,290 5-6 1,150 4-7 1,300 4-1 1,990 | 4-5 1,060 1-7 1,850 4-2 
United States. ; 5,890 24-6 4,630 17-8 8,530 37-4 8,360 34-4 13,800 43-4 20,700 45-7 38,300 65-0 | 23,500 | 54-1 
Sweden ae 1,370 6°3 1,550 5-9 965 4-2 1,190 4-9 845 2-6 570 1-3 | 555 | 0-9 835 | 1-9 
Canada es ; 412 1-7 347 1-3 578 2-5 | 820 3-4 1,170 3-7 1,190 | 2-7 | 4,140 | 7-0 | 4,370 ; 10-0 
Total Pe .., 22,219 100 25,988 100 22,829 100 | 24,357 | 100 31,841 | 100 | 45,396 | 100 | 59,136 100 | 43,568 100 





* Rate of exchange for war years estimated on the basis of 172-50 Swiss francs to 100 R.M. ; i.¢., 10-05 R.M. to 11. 
+ Rate of exchange for war years taken as being the same as that of the French Empire not under occupation, i.e., 176-7 fr. to 11. 


tivity of labour. 
holders of Associated Electrical Industries, Limited 
quoted above, Mr. Oliver Lyttelton emphasised the 
importance of sympathy and understanding between 
managements and employees, expressing the direc- 
tors’ desire to extend the field of co-operation, and 
their firm belief in works committees and joint 
production committees. The marked success of 
suggestions schemes in the factories operated and 
controlled by this group of companies is striking 
evidence that, wherever satisfactory relationships 
exist between management and operatives, the latter 
can and do contribute effectively to improve methods 
of production and to raise their own output. 

The shortage of materials has been a serious bottle- 
neck restricting increased production. An acute 
shortage of steel sheet was causing serious concern 
towards the end of 1946. Demand had risen to well 
over 30,000 tons a quarter, and output was only in 
the region of 20,000 tons. It will be difficult to 
overcome this shortage until supplies from the 
United States become available, although it is 
reported that steps are being taken by the Ministry 
of Supply to import sheet from Germany, largely 
through providing German rolling mills with steel 
ingots. The availability of these ingots is, of course, 
dependent on fuel supplies to British steelworks, 
and the shortage of coal may prejudice the scheme. 
The outlook for several other materials was not very 
satisfactory at the end of 1946. Supplies of copper 
had been limited by a series of major strikes in the 
United States and Chile, as well as wage disputes in 
Northern Rhodesia. Consumption has greatly in- 
creased and, although consumers of raw metal have 





In his statement to the share- | severely rationed. Stocks fell from over 65,000 tons 
| at the beginning of 1946 to below 20,000 tons at the 


end of September. The hardest hit of lead con- 
sumers were the sheet, pipe, cable and battery 
makers. In reply to questions in the House of 


|Commons regarding the low level to which stocks 


had been allowed to fall, the Minister of Supply 
indicated that, despite continued attempts to obtain 
supplies, there is little, if any, prospect of an appre- 
ciable improvement for some time to come. The 
official maximum quotations for lead rose from 301. 
a ton in January, 1946, to 70]. a ton in January, 
1947. Zinc and aluminium supplies were fairly 
adequate, although the great increase in consump- 
tion of zinc caused a substantial fall in stocks, from 
137,300 tons in January, 1946, to 54,300 tons in 
September. Prices increased from 311. 5s. in Janu- 
ary, 1946, to 701. a ton in January, 1947. The only 
major material used by the electrical industry of 
which adequate supplies are available is rubber. 
The increase in prices of materials, quoted above, 
has given rise to some alarm within the industry. 
Over the period 1933 to 1946, works costs of elec- 
trical engineering plant increased by 120 per cent., 
despite improvements in manufacturing methods. 
Prices of materials, and also wages, are still rising 
fast—the average weekly earnings of operatives in 
January, 1946, stood at 182 per cent. of the 1938 
level—and it is feared that, unless costs can be 
reduced, British products will be at a disadvantage 
in foreign markets. Sir Claude D. Gibb, chairman 
of C. A. Parsons and Company, in his address to the 
North Eastern Section of the Institution of Produc- 
tion Engineers, reprinted on page 103, ante, and page 


ment, including generators, motors, converters and 
transformers, insulated wire and cable, and welding 
apparatus from 1938 to 1945, are set out in Table V. 
It will be seen that, in 1938, and to a lesser extent in 
1939, Britain was the leading exporter of these goods, 
accounting for 39-5 per cent. and 25-7 per cent., 
respectively, of the value of total exports of the 
seven leading exporting countries, followed by 
Germany and the United States. The war gave a 
great impetus to the demand for electrical equip- 
ment, and the total value of exports by the countries 
listed in Table V increased from 22-8/. million in 
1940 to 59-11. million in 1944. During this period, 
annual exports of heavy electrical equipment from 
the United States averaged 12-8/. million, or 41-0 
per cent. of the total. Germany followed with 
6-61. million (21-2 per cent.) and Great Britain with 
6-51. million (20-9 per cent.). No figures are avail- 
able for German exports in 1944 and 1945, but ex- 
ports from the United States and the United 
Kingdom were considerably increased, as well as 
those from Canada. During these two years, the 
exports from the United States averaged 30-91. mil- 
lion per annum, accounting for 60-1 per cent. of the 
total, excluding Germany; Britain followed with 
12-81. million, or 25-0 per cent., and Canada with 
4-21. million or 8-2 per cent. The rise in Canadian 
exports is of particular importance ; these increased 
from 347,0001. in 1939 to 4,370,0001. in 1945. The 
pronounced impetus which war-time demand gave 
to the Canadian industry is shown by a comparison 
of the 1944 output figures, the latest available, with 
those of 1939. The gross value of products sold in 
1944 was 283 million dols., over three times the 
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1939 level, and the size of the industry has increased 
from 190 plants, employing 20,261 people in 1939, 
to 234 plants, employing 48,834, in 1944. 

Increases in American exports are also important 
for future British prospects, since United States 
manufacturers secured a foothold in many pre-war 
British markets, including India, Australia and the 
Latin-American countries. The determination of 
American manufacturers to tighten their hold on 
the markets they entered during the war was shown 
by their recent success in securing a large order for 
power plant in New Zealand during 1946, through 
reducing their original quotation to well below those 
of competing British firms. It is possible, therefore, 
that the advantage secured by the United States 
during the war in former British markets, and the 
appearance of Canada as an important competitor, 
may force British exports towards Europe, where 
Germany’s place remains to be filled. The main 
difficulties inherent in such a policy lie in the neces- 


TABLE VI.—UNITED KINGDOM EXPORTS 0 


21 per cent. of total monthly deliveries. It should 
be noted also that the increase in export prices 
largely accounts for the increases in the total value 
of exports, and that, on a volume basis, exports did 
not greatly exceed the 1938 level; the value of 
exports of electric motors, for example, shows an 
increase of 57 per cent. on 1938, but the value per 
ton has increased by 54 per cent. Exports of 
generators increased by 104 per cent., but this was 
largely due to a rise of 68 per cent. in the value per 
ton. It is evident that heavy electrical equipment 
is far from achieving the Board of Trade target 
of a 75 per cent. increase on the pre-war volume of 
exports, and that great efforts will be required if the 
industry is to recapture its pre-war markets, take 
over some of the German trade, and, at the same 
time, meet the heavy home demand. 

Exports of electrical machinery, including all 
categories shown in Table VI, are set out by coun- 
tries of destination in Table VII, herewith. It will 





F ELECTRICAL MACHINERY (VALUE 1,0001.). 


































































































‘ 4 « g 1946 
_—_—_ 1938. | 1941. | 1942. | 1943. 1944. 1945. | (11 Months). 
Generators :— 
Not exceeding 200 kW a o- oa 457 427 313 341 790 717 890 
Exceeding 200 kW .. ee ee we 1,429 6389 920 1,241 1,736 862 2,697 
Motors 1,741 1,291 1,331 933 1,774 1,529 2,511 
Transformers .. “< --| 1,216* 793 74 1,027 1,375 1,205 1,812 
Starting and controlling | gear . 610 399 472 314 371 371 846 
Switchgear and switchboards. (other than 
telegraph and telephone). 2,214 1,255 1,075 1,365 1,454 2,105 2,380 
Other electrical machinery (including con- 
verters and rectifiers) x 228f 233 152 1,357 4,528 3,873 440 
Total 7,895 5,087 5,009 6,578 12,028 10,662 11,576 
* Includes converters. t Excludes converters. 
TABLE VII.—Exports OF ELECTRICAL MACHINERY BY COUNTRIES* (VALUE 1,0001.). 
Country. 1938. 1939. | 1940. 1941. | 1942. 1943. | 1944. | 1945. 1946. 
Union of South Africa at we _ 833 650 428 533 515 450 636 7388 1,629 
British India .. ia is <a os 499 418 347 452 542 436 1,505 1,314 2,257 
Australia ve “* rr — es 536 361 532 22 275 323 495 843 731 
New Zealand .. ar ire ee fal 73 61 81 386 103 109 445 483 606 
Canada nea “a + 109 118 241 197 159 93 123 46 277 
mr rd British countries ° +e aS asd 639 452 554 415 265 274 645 685 1,465 
8.8.R. = «<< a _— _— _ _— _ _ 7,752 6,043 1,244 
Other foreign countries ae oe en 838 801 429 272 706 781 427 460 3,367 
Total 3,627 2,951 2,612 2,407 2,565 2,516 | 12,028 | 10,662 | 11,576 
* Excluding turbines; and also electrical machinery of other kinds, the destination of which was not indicated, valued as 
follows: 1938, 4,268,000/.; 1939, 2,987,000/.; 1940, 2,730,000/.; 1941, 2,680,000/.; 1942, 2,444,000/.; and 1943, 4,062,000/. 


TABLE VIII.—UnNITED KINGDOM IMPORTS OF ELECTRICAL MACHINERY BY COUNTRIES OF ORIGIN, 
1938 TO 1946 (VALUE 1,0001.). 














Country. 1938. 1939. 1940. 1941. 1942. 1943. 1944. | 1945.* | 1946.* 
Canada os 27 23 18 10 54 173 482 
United States .. ° ee ne! . 150 165 276 166 269 1,006 3,800 
Switzerland .. one +e os ee 25 21 ll 1 3 2 2 
France . os ns - 34 35 17 _ -- ~- — 
Other British countries Pat a os 12 7 2 4 1 2 10 
Other foreign countries on ips ne 70 36 14 8 10 1l 205 
Sweden F ws in ee pe 93 75 25 1 _— — _— 
Germany ee ee ee ee o6 75 47 _ — = — —_ 
Total .. oe ee oe = 486 409 363 190 337 1,494 4,499 2,606 102 





























* Details not available. 


sity for Britain to secure “hard” currency, which | be seen that the bulk of exports are consigned to 


means exporting to the dollar block, the Argentine, 


countries within the British Commonwealth who 


Sweden or Switzerland. The present inability of | hold substantial sterling balances and to unspecified 


Britain to grant credits to the war-stricken countries 
of Europe precludes any substantial exports to those 
countries, and any trade agreements must perforce 
be on a quid pro quo basis, since these countries’ 


foreign countries, most of which are probably Euro- 
pean States whose currency is not universally accept- 
able in international trade, that is, ‘‘ soft ” currency 
countries. It is probable that, during the first 


currencies, even if they are able to pay cash, are of | 11 months of 1946, about 54 per cent. of the total 


little international value. 

British exports of electrical machinery are set out 
in Table VI, broken down into main categories. 
In 1938, these exports totalled 7-91. million, of 
which switchgear and switchboards accounted for 
27-9 per cent., followed by generators with 23-9 per 
cent., electric motors 22-1 per cent., and trans- 
formers 15-2 per cent. Total exports for the eleven 
months of 1946 amounted to 11-6]. million, a 
monthly average of 1-06l. million, which represents 
an increase of 59 per cent. on the 1938 level. Genera- 
tors were the leading item, accounting for 31 per 
cent. of the total, followed by electric motors, with 
21-7 per cent., switchgear and switchboards, 20-6 
per cent., and transformers, 15-6 per cent. It is 


interesting to note that the average monthly export 
of electric motors during 1946 constituted less than 


exports were paid for in sterling, 25 per cent. or 
more in “soft” European currencies, and the 
balance, about 20 per cent., in Canadian dollars, 
Soviet gold and Argentine pesos. The greater part 
of the exports to Russia consists of deliveries of 
orders placed during the war, and these exports are 
likely to cease unless a satisfactory trade agreement 
is reached. In view of the great urgency of the 
home demand, it may be that “ unprofitable ” 
exports of electrical plant may have to be curtailed. 
During 1930, the ratio of exports to home deliveries 
was about 1 to 5, but the current state of order books 
shows that in some ca egories a substantially greater 
|proportion of :apacity is being taken up by export 
work ; for example 33 per cent. of orders placed by 
November 1, 1946, for turbo-generators originated 
from overseas. 





Before the war, Britain meeetet ails 
quantities of electrical equipment, principally 
motors; in 1938, the total value of imports was 
486,0001., of which motors accounted for 309,000I. 
Imports ‘of motors decreased considerably during 
the war and averaged only about 5,000/. a month 
during the first eleven months of 1946, compared 
with a monthly average of 25,7001. in 1938. Imports 
of other electrical equipment, on the other hand, 
were substantial during the war, reaching a peak of 
4-41. million in 1944. This declined to 2-5l. million 
in 1945 and totalled only 45,0001. during the first 
eleven months of 1946. In 1938, 31 per cent. of 
British imports were obtained from the United 
States, 19 per cent. from Sweden and 15 per cent. 
from Germany. Other important suppliers included 
France, Canada and Switzerland. During the war 
practically all imports were obtained from the 
United States and Canada. Imports are set out by 
countries of origin in Table VIII, herewith. In 
1944, the latest year for which figures for each 
country are separately available, nearly 85 per cent. 
came from the United States and 11 per cent. from 
Canada. It is clear, therefore, that most of the 
electrical machinery and equipment imported into 
this country must be paid for in dollars, Swiss francs 
or Swedish kroner—all “* hard ” currencies ; whereas, 
as shown above, exports go mainly to “ soft” cur- 
rency countries or to holders of large sterling 
balances. It may thus be found extremely difficult 
to increase the present low level of imports, despite 
the urgent character of the home demand. 

A large part of the heavy electrical equipment 
required in Britain is needed for extensions to 
power stations or for the building of new stations. 
The extensions planned by the Central Electricity 
Board for completion by 1949, and approved by the 
Government, total 4-6 million kW. Details of 
proposed extensions, given in the Report of the 
Board published in 1946, are as shown in Table IX, 


TABLE [X.—Approved Programmes for Additional 


Generating Plant. 





For 
Completion State of Programme, kW. 
By 





1944 The outstanding position of the plant 
authorised by the Government in 
1942 es - ‘ 83,500 
1945 No programme. 

1946 The position of the plant authorised 
by the Government in March and 
July, 1944, allocated to 1946 pro- 








gramme. 992,600 
1947 (i) The remainder of the plant ‘author- 
ised by the Government in July, 1944 557,600 
(ii) Part of the programme submitted 
by the C.E.B. in October, 1944 (ad- 
justed from 535,500 kW) 482,500 
1948 The remainder of the programme sub- 
mitted by the Board in October, 
1944 (adjusted from 1,055,000 kW). .| 1,130,000 
1949 The programme submitted in 1945 1,373,000 
Total -| 4.619.200 





herewith. It was noted in the report that work 
was actually in progress for all the plant except the 
last-mentioned item, and arrangements were in 
hand to cover this also. The Board expressed 
concern, however, at the many delays caused by 
shortages of labour and materials. The report 
stressed that, although some improvement was 
apparent towards the end of 1945, there remained 
an imperative need for an early and substantial 
increase in output of plant and equipment. 

The decision of the Government to nationalise 
the electricity supply industry is an event of con- 
siderable importance for electrical engineering. The 
proposed Electricity Bill will give powers to a newly- 
constituted British Electricity Authority to manu- 
facture “electrical plant and electrical fittings.” 
Although this does not mean that the new Authority 
will necessarily use these powers, the clause may well 
be used as a bargaining device to apply pressure to 
manufacturers of electrical plant. The Authority 
may also sell, hire, or otherwise supply and install 
both plant and fittings. The 14 Area Boards 
which are envisaged under the Bill have similar 
powers, but these are confined to fittings. For 
the purpose of the Bill, plant is defined as equipment 
used for generating, transmitting and distributing 
electricity, but excludes electrical fittings. 





It is probable that the nationalised electricity 
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industry will exert some pressure to keep prices for 
plant and equipment as low as possible. In July, 
1946, the London and Home Counties Joint Elec- 
tricity Authority decided to support the Wooiwich 
Borough Council in a representation to the Board of 
Trade and Ministry of Supply for an inquiry to be 
held into the operations of all producers’ associations 
in the industry. The Authority adopted a report 
of its General Purposes Committee which said that 
“we have considered a report adopted by the Wool- 
wich Borough Council concerning prices of electrical 
plant. Tenders have been invited from time to time 
by the Council for the supply of transformers, 
motors, generating and other electrical plant and a 
comparison of the prices quoted suggests to the 
Council the existence of price rings.” This action 
on the part of a local authority may be some indica- 
tion of what is to come when the British Electricity 
Authority is established. 





LETTERS TO THE EDITOR. 


ADIABATIC PROCESSES. 
To THE EpITOR OF ENGINEERING. 


Smr,—May I reply to Mr. Pochobradsky’s letter on 
adiabatic processes, published in your issue of 
January 10, 1947, on page 40? The symbols of 
Planck’s Vorlesungen tiber Thermodynamik, 1930, 
are used. 

An adiabatic expansion or compression is not 


Cc 
generally to be expressed by P VY = const. ( y = ee) 


which relation is only suitable for a reversible 
process affecting an ideal gas completely insulated. 
When we write the first principle of thermodynamics 
in the form 


U,— U,=Q+A, 
we define an adiabatic process by Q = 0, and the 


particular equation PV” = const. can only be 
an by stating that PV=RT andA= 


a P dV, conditions fulfilled only by a reversible 
J1 
process. It is immediately obvious that in an isen- 


ple = 0, of 
An T 
of an ideal gas, PV=RT represents nothing 
other than the definition of the above reversible 
adiabatic process P VY = const. In proving it, 
Mr. Pochobradsky knocks at an open door. 

It is necessary to distinguish carefully between an 
adiabatic and an isentropic process. The expansion 
of a gas doing no work in an insulated vessel is 
adiabatic, but not isentropic. 

The mistake made by Mr. Pochobradsky is very 
common in engineering circles. Every day the 
engineer estimates the work done by a gas, and as 


tropic expansion or compression, 


2 
long as he does not state that A = -| P dv, 


he cannot design a Diesel engine or a steam ation. 
This statement is such a vital condition for him 
that he often forgets that he has made it, until the 
physicist rightly blames him for his oversight. 
Yours faithfully, 
P. ScHWAAR. 
Swiss Federal Institute of Technology, 
Ziirich, 6. 
January 28, 1947. 





To THE EpriTor OF ENGINEERING. 


Sm,—May I be allowed a few remarks in reply 
to the letters of Dr. Geyer and Dr. Hampson in 
your issue of January 24, page 88 ? 

In 1823, Poisson published the equation P V” = 
const., representing, in his view, an ideal process 
in which heat is converted into work (or work into 
heat), no heat being transmitted to or from the 
working medium during that process. Poisson had 
clearly in mind a single energy conversion in his 
process, either heat into work (expansion) or work 
into heat (compression). Ever since, this ideal 
process became known as adiabatic, and P VY = 
const. as the adiabatic equation. It has been shown 
many times that PV” = const. represents an 





isentropic process ; hence, adiabatic and isentropic 
mean one and the same thing. That is now pretty 
generally agreed among scientists and engineers, 
and, as I indicated in my previous letter, there are 
only occasional exceptions to that agreement. 
Dr. Geyer and Dr. Hampson are two of those 
occasional exceptions. They understand the term 
adiabatic to mean not what Poisson, Carnot and 
other pioneers in thermodynamics understood, but 
merely absence of heat interchange, during the 
process, between the working medium and its 
surroundings. 

Just as Poisson’s adiabatic process is an ideal 
process, existing not in reality but merely in our 
imagination, so any process, and quite a large 
number of them, might be imagined, during which 
only absence of heat interchange between the 
working medium and its surroundings is assumed, 
is also ideal, non-existent in reality. Such an ideal 
process is aptly described as adiathermal (see 
Ewing’s Thermodynamics (1920), page 129), while 
Dr. Geyer and Dr. Hampson call it adiabatic, and 
in doing so, cause confusion. The throttling process 
is, of course, neither adiabatic nor adiathermal ; 
such a thing does not exist in reality. But if we 
wish to imagine an ideal throttling process, to 
which Dr. Geyer refers, and at the same time avoid 
confusion with the well defined process known for 
a long time as adiabatic, we might say (as is fairly 
common to-day): An ideal throttling process is an 
adiathermal process in which the total heat in the 
final condition of the gas is the same as in the 
initial condition; between those two conditions 
two energy conversions take place, heat is converted 
into mechanical energy and mechanical energy 
reconverted into heat. Some such definition would 
again prevent confusion. Dr. Geyer cites as his 
authority Planck. In his Thermodynamics, Planck 
states that the characteristic feature of the adiabatic 
process is: 0 = du-+ pdv, or, for a perfect gas 
(expressed in Ewing’s symbols): 0 = K,dT + 
AP dV, which, of course, represents an isentropic 
process and which Planck proceeds to transform 
into P VY = const., thus showing that the terms 
isentropic and adiabatic mean for gas the same 
thing. Dr. Geyer tells us that Planck used the term 
adiabatic for the irreversible process of throttling ; 
if so, Planck is obviously using one term for two 
very different processes, and, in my view, should 
have used, in the case of throttling, the term 
adiathermal, as Ewing does. 

Dr. Hampson, while surprised that my attention 
has not been drawn to the fact that the process in 
a steam turbine is adiabatic (by which he means 
adiathermal), hastens to admit in the same sentence 
that there is a heat interchange between the working 
medium and the surroundings (by radiation, and if 
he tried again he might find heat interchange of 
other kinds) ; so, after all, the process in the steam 
turbine is not adiabatic and not even adiathermal. 
Dr. Hampson should realise that the processes in 
the steam turbine are real and not some imagined 
ideals. 

There are numerous processes for which the term 
polytropic and the equation P V” = const. is used 
where n has a value usually between y and 1. This 
term and equation is intended for real processes 
and not for ideal processes, such as adiabatic or 
adiathermal processes. There is no object in 
creating for numerous processes, such as polytropic 
processes, any ideal, imaginary concept, because, as 
is general custom, we compare any such real process 
with the well-defined adiabatic process (Poisson’s 
process) or with the isothermal process, which is 
also, so far as I can judge, an ideal process. 

Dr. Hampson recognises Ewing as an authority 
on this subject: I would refer him to Ewing’s 
text-book Thermodynamics (1920), articles 22, 23, 
25, on pages 20, 21 and 22, and article 104, on 
page 129. He will find there that Ewing’s definition 
of adiabatic and adiathermal is identical with my 
understanding of these terms. If, therefore, Dr. 
Hampson at the beginning of his letter intimates 
that I have probably fallen into a trap which is 
laid by our carelessly written text-books (Ewing’s 
must obviously be included) and at the end of the 
same letter holds up Ewing’s text-book as a model of 
clear presentation, then I am unable to follow him. 

In raising the problem of adiabatic processes, I 





hoped that the still existing confusion might be 
eliminated. I plead for general introduction of 
Ewing’s very clear and very helpful presentation. 
He distinguishes three ideal processes : (1) adiabatic, 
a reversible adiathermal process ; (2) isothermal, a 
reversible but not adiathermal process ; (3) thrott- 
ling, an adiathermal irreversible process. It may 
be objected that throttling need not be included 
as a special ideal process; the only reason I can 
advance for its retention is that its initial and final 
condition coincides, in the case of perfect gas, with 
the isothermal process, from which it is funda- 
mentally different. 

Is it too much when I ask for complete acceptance 
of the clear presentation of Ewing? Such accept- 
ance would, I am sure, eliminate the confusion under 
which young engineers and students suffer. 

Yours faithfully, 
B. PocHOBRADSKY. 

Fraser and Chalmers Engineering Works 


Erith, Kent. 
January 27, 1947. 





TRANSITION CURVE 
TRIGONOMETRY. 


To THE Eprror oF ENGINEERING. 


Sm,—Mr. Manley, in his letter published in your 
issue dated January 24, on page 88, asks the writer 
whether he believes the “simple geometry of plane 
curves, a well-established branch of mathematics, 
to be constructed on erroneous suppositions.” The 
writer disagrees with Mr. Manley’s orthodox formula 
for radius of an ellipse, because it is clumsy and 
lacking in precision ; there is no method of measur- 
ing accurately “the rate of turning of the tangent 
with respect to the distance travelled along the 
curve.” The nearer one gets to infinity the more 
absurd is the idea of measuring a distance or an 
angle. 

The Murray method assumes a radius at a point. 
As a point has no length, the length of circumference 
is nil; hence, the radius can be assumed as anything 
convenient. The writer, therefore, assumes the 
radius to be identical with that of the unshifted 
circle. Can anything be more simple or consistent ? 

The Murray equation for the radius of all curves 
(including the circle and the ellipse), using the 
symbols in the original article, is therefore 

Y 
~ vers ¢ 

How does the writer define the tangent at a point 
on a non-circular curve, and what does he mean 
by the direction of the curve? Take any celluloid 
curve and place it against a straight-edge on a 
drawing board in its proper relative position so that 
the straight-edge represents the base line from which 
the curve has sprung. Now run a 60-deg. set square 
along the straight-edge until it touches the celluloid 
curve. At the point, P, on the curve at which the 
two instruments touch, the tangential angle, ¢, of 
the curve will be 60 deg., and the line of the set 
square will be a tangent to the curve at P. 

The method of finding the slope (or tangential 
angle) of an ellipse is shown in the article, on page 
410. The writer hopes, with the Editor’s permission, 
later to show how other curves are treated. 

Referring to Fig. 3 of the article, draw a straight 
line perpendicular to the tangent at P, and that line 
will pass through C, the centre of the component 
circle of the curve. From P drop a perpendicular 
on to the base line, meeting it at N. PN is the y 
ordinate, Y, of the curve at P. Measure Y and 
divide its length by the versine,of 60 deg. R, the 
radius of the curve at P, is the result. 

From P measure PC equal to R. With C as 
centre and R as radius, describe a circle F AP D, 
the component circle of the curve at P. It will be 
tangential to the base line at A. ‘‘ But,” asks Mr. 
Manley, “how does Mr. Murray know that R is 
the radius ?”” He doesn’t; he assumes it. 

Mr. Manley challenges the writer to calculate the 
radius of the ellipse at the ends of the major and 
minor axes, and then to explain the results. He will 
do so ; the results are self-explanatory. 

A circle is an ellipse the K scale of which is 1, and 
a parabola is an ellipse the K scale of which is 








.... 





infinity. Considering Fig. 4 of the article, the 
radius of the circle at A is infinity ; it is also R,. 
That is why you get a jerk with the circular curve. 
At B the radius of the ellipse is infinity ; it is also 
something between R, and infinity. That accounts 
for the lesser jerk with an ellipse, and it decreases as 
K increases. 

Using the equations given in the article, the radius 
can be calculated at any point on the ellipse where 
¢, R, and K are known. 








tan $¢o 
ta = - 4) 
n dg x ( 
tan do = K tan gp. . ‘ . (5) 
Rg vers do 
Rg = -— fe. (6) 
vers op 


Let us calculate the radius at the ends of the major 
and minor axes of (1) a K/1 scale ellipse, i.e., a 
circle, (2) a K/2 scale ellipse, (3) a K/100 scale ellipse, 
R, in each case being 1:5. The major axis will be 
(1) 3-0, (2) 6-0, and (3) 300, respectively. 

The radius at the end of the major axis will be 
the same for all three curves, namely, R, = 1-5, 
because ¢,= ¢, = 90 deg. in each case. 

vers 90 deg. 





vers 90 deg: 
At the end of the minor axis ¢, and ¢, will, in 
each case, be 0 deg., therefore the radius of the 


Rg = Re 


= Ry = 1-5. 


ellipse will be : 
vers 0 deg. 1-5 xX zero P ; 
Rs - Ro ——_——_ * —— = infinity. 
vers 0 deg. zero 


To prove that there is also a second result at the 
end of the minor axis we shall calculate the radius 
of each curve at a point very near to it, say, at a 
point where ¢, = 2 minutes. 

(1) tan ¢,, = 1 x tan dg = tan 2 min. = 0-0005818 

$o, = 2 min. 


vers 2 min. 
Re, = Rp ———__ 





= Rg = 1-5. 
vers 2 min. ? 


(2) tan $., = 2 x tan 2 min. = 0-0011636 
deo = 4 min. 

vers 4min. 0-0000007 _ 

Cvers2min. 0-0000002 — 

(3) tan $., = 100 x tan 2 min. = 0-05818 


_ 





Rez = R 


dos = 3 deg. 19 min. 47 sec. 





vers 3 deg. 19 min. 47 sec. fo 0 -0016882 
a ~ 0-0000002 
= 8,441. 

Finally, Mr. Manley asks if, according to the 
writer’s way of thinking, all mathematicians and 
most Higher Schools students are wrong, what does 
he “‘ propose to do about re-writing all the books 
and destroying all the sound consistent and useful 
work which has been based on what he calls a 
‘shifting foundation’.” The writer, with some 
humility, has realised for a long time that recognition 
by mathematicians of his revolutionary method 
of treating curves would entail the re-writing of a 
veritable library of literature which has been 
built up on the subject. What would Mr. Manley 
suggest : allow the edifice to stand tottering on its 
“ shifting foundations,” or give it a push and start 
building afresh? It is for the mathematicians to 
say. If Britain will not do it the writer is quite 
sure that some other nation will show the way. 
In the meantime, publication of any book on the 
new technique is dependent on the mathematicians’ 
verdict. 


vers 2 min. 


Yours faithfully, 
F. T. Murray. 
** Penwartha,” 
Treverbyn-road, Padstow, 
Cornwall. 
January 28, 1947. 





DETECTOR FOR BURIED METAL.—A device for detecting 
the presence of metals buried in the ground, termed the 
** Cintel ” metal detector, and consisting of a search head, 
a battery and amplifier box, and headphones, has been 
developed by Cinema-Television, Limited, Worsley 
Bridge-road, Lower Sydenham, London, S.E.26. It is 


claimed that the device will locate such metal parts as 
pipes buried up to a depth of 2 ft. 9 in. below the surface 
of the ground or small pieces of magnetic or non-magnetic 
metal embedded in timber to a depth of about 9 in. 





ENGINEERING. 


LABOUR NOTES. 


IN a message to members of the United Pattern- 
makers’ Association, Mr. Beard, the general secretary, 
says: ‘“‘The New Year will revive old desires. But 
desires for what? A better and a more peaceful 
world? I hope so. This means that each individual 
must face up to his responsibilities, and believe me, 
these are many. The success of the post-war period, 
and even the success of the Labour Government so 
obviously depend on production that the problem 
becomes, in the ultimate, an individual one... The 
plain fact is that one cannot obtain a quart out of a 
pint pot. Therefore, if we are to maintain a high 
standard of living with full employment, production 
must increase. Let us have all the mechanised aids 
we can obtain. Let us control the machine, if you 
will, but full mechanisation in all industries is obviously 
necessary if we are to survive. If private enterprise 
cannot efficiently manage industry, then other means 
must be tried. World economy should be planned 
and planned without the dead hand of bureaucracy, 
for when the overseas market is satisfied, then world 
competition with the fight for markets will be seen, 
unless we can obtain a planned world economy.” 





With the Amalgamated Engineering Union a unit 
of the Confederation of Shipbuilding and Engineering 
Unions, there will now be, Mr. Beard says, only one 
group council instead of two. The closing of the 
ranks in the engineering industry by the admission of 
the A.E.U. will mean the ultimate discontinuation of 
the National Engineering Joint Trades Movement, and 
should, Mr. Beard thinks, make for greater unity and 
solidarity. ‘* It will be obvious also,” he adds, “* that 
the influx of so large a body into the Confederation will 
mean a considerable adjustment at local level, so 
far as it affects district committees of the Confederation, 
but. given time and patience, I have no doubt that an 
efficient organisation will evolve.” 





During December, 201 new members were admitted 
by the United Patternmakers’ Association, making 
the total membership 14,962. There are 814 super- 
annuated members. At the end of the third quarter 
of 1946, the balance of funds at the credit of the 
Association was 296,8211. 14s. 5d., compared with 
284,172/. 3s. 1d. three months earlier. 





Representatives of Imperial Chemical Industries, 
Limited, and representatives of the trade unions which 
are parties to the undertaking’s various national 
agreements, approved, at a conference last week, the 
principle of a shorter working week based on 44 hours, 
on the understanding that existing time rates for a 
normal week will be approximately maintained. 





A “ Merchant Navy established-service scheme ”’ is 
to come into operation on March 31. Its object is to 
offer to seafarers a stable and attractive career with 
greater regularity of employment and to provide 
shipowners with efficient and reliable personnel. 
Under it, masters, officers, and ratings will be given a 
two-year contract, renewable for further periods of 
two years, either in the industry, or with a specific 
company. When off articles, they will be required to 
hold themselves available for appointment to a ship, 
and, unless under contract with a particular com- 
pany, will be paid a benefit over and above unemploy- 
ment insurance rates. Provision is also made for 
payment during approved courses of training and for 
sickness benefit. 

The wage rates of about 170,000 employees in electri- 
city supply undertakings, outside London, are to be in- 
creased under an agreement negotiated through the Joint 
Industrial Council for the industry. The new hourly 
rates, which come into force in the first full pay week 
in February are 2s. 6d. for skilled men and 2s. for 
labourers. The agreement covers both private and 
municipal concerns and replaces 14 separate agree- 
ments negotiated by district councils. 





Mr. Rhys Davies, Labour Member for Westhoughton, 
asked the President of the Board of Trade, in the House 
of Commons last week, whether, in view of the dearth 
of skilled cotton workers and the fear that some of 
the older operatives would leave the industry with the 
introduction of the two-shift system, he would consider 
abandoning the urge for its adoption. In a written 
reply, Sir Stafford Cripps said: ‘‘ No, sir. I am aware 
that shortage of operatives would preclude the working 
of two shifts in all the existing mills, were they all to be 
re-equipped, and this is one reason why the Govern- 
ment attach importance to the formation of groups of 
mills, so that, where necessary, workers may be trans- 
ferred so as +o concentrate their activities into fewer 
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mills working two shifts. The timing of the change. 


over in any group of mills should, of course, take 
account of possible loss of labour due to the chanve. 
I hope that the Government policy will have the full 
co-operation of the operatives as well as of the em. 
ployers and that any loss due to the introduction of 
two-shift working will be kept to a minimum.” 





In the House of Commons last week, Mr. Isaacs, the 
Minister of Labour and National Service, said that 
members of the Polish forces now in Britain, eligible 
for enrolment in the Resettlement. Corps, numbered 
about 142,000, of whom 52,000 had been enrolled. 
Some 42,000 of those enrolled had been registered for 
employment by the Ministry of Labour and National 
Service, and about 2,100 placed in civilian employment. 
In addition, there were some thousands of dependents 
and others who had been attached to the Polish forces, 
The Minister of Labour and National Service had had 
discussions with a number of industries, and had 
reached agreement for the employment of Poles. The 
most important industries concerned were agriculture, 
coal-mining, building and civil engineering, the gas 
industry, retail bespoke tailoring, and parts of the 
iron and steel industry. Lack of accommodation, parti- 
cularly in the localities of labour shortage must remain 
the chief difficulty. Negotiations which he had had 
with industries previously reluctant had been successful, 
and he hoped that there would now be a speed up. 


According to a White Paper, civil servants in this 
country numbered 713,589 on October 1, 1946—an 
increase of 4,140 compared with the position three 
months earlier. There was a reduction of 9,580 in 
the Service and Supply departments, an increase of 
11,795 in the Revenue departments (Post Office 8,522, 
Inland Revenue 2,571, and Customs and Excise 642), 
and 1,861 in the Civil departments. In the last-named 
the Food Ministry showed a cut of 4,586, the Ministry 
of Labour and National Service one of 93, and the 
Ministry of Transport one of 289. Chief among the 
increases was one of 1,229 in the Ministry of Works. 





Reviewing the man-power position at a lunch-time 
meeting of the Industrial Co-partnership Association, 
Sir Godfrey Ince, permanent secretary of the Ministry 
of Labour and National Service, said that before the 
war there were 990,000 engaged in the manufacture of 
goods for export ; during the war, that force had been 
cut to under 250,000, and now it had risen to 1,450,000. 
But in spite of that increase in the labour force, Britain 
was still not exporting sufficient to pay for its reduced 
imports, which were only 70 per cent. of the pre-war 
volume. Over 500,000 additional persons were required 
for the export trade this year. 





Since the million extra workers needed in British indus- 
try would not drop from the clouds, Sir Godfrey went 
on to say, increased productivity was the answer, 
and increased productivity depended upon co-operation 
between the State and both sides of industry. The 
recent White Paper had placed the economic facts 
of the situation before the country. Britain was the 
one country which could show the world that the 
problem of reconciling a planned economy with the 
preservation of free institutions could be solved. 


A resolution adopted by the International Federa- 
tion of Christian Trade Unions of Textile Workers 
declared, among other aims, that an equitable distri- 
bution of production must be assured by an agreement 
between industries in different countries with the 
participation of employees; that the raising of pro- 
duction in less favoured countries must not be effected 
by measures harmful to the well-being, health and 
dignity of workers; and that, consequently, it was 
urgent to put an end to abuses which had already 
been introduced, namely, Sunday work, work by shifts. 
anti exploitation of female and juvenile labour. Work 
on Sundays and shift work, it was claimed, destroyed 
all possibility of family social and cultural life, endan- 
gered the workers’ health, and ought to be rejected on 
principle. Shift work ought only to be authorised 
when it was indispensable. 





In the course of a report to Congress on the ‘* Second 
Year of Peace,” the Director of War Mobilisation and 
Reconversion in the United States says that, although 
there is no critical shortage of manpower at the present 
time, some specific shortages of workers have developed 
in certain mdustries and occupations, particularly 
those which are relatively underpaid, or in which jobs 
have to be performed under unpleasant conditions. 
Such is the case in foundries, where the lack of opera- 
tives blocks a rapid increase of production. In build- 
ing construction there is, in a few areas, an acute 





shortage of bricklayers and carpenters. 
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NOTES ON NEW BOOKS. 


Manual of Mechanical Power Transmission. Second 
edition, 1946. Trade and Technical Press (Power 
Transmission), Limited, 65-66, Chancery-lane, Lon- 
don, W.C.2. [Price 308. net.] 


Tue original edition of this manual, first published in 
1936, has been revised and enlarged to provide an 
up-to-date practical reference book for engineers con- 
cerned with the application and maintenance of power 
drives. Except for compressed air and hydraulic power 
transmission, the contents of the book is confined to 
the usual methods of mechanical transmission in all 
its forms, which are dealt with in ten sections under a 
quick-reference system. Where necessary, theoretical 
investigations are made into the problems of particular 
types of transmission, using the formule and tables 
required for their solution, and in many cases theory is 
followed by the working of a practical example in 
design. The essential details required for drafting an 
inquiry are included in certain sections. The manual 
contains a buyers’ guide and a classified index. A 
good deal of space is devoted to advertisements. It is 
unfortunate that a number of errors and omissions have 
escaped correction ; for example, on pages 613 and 614, 
references to Figs. 315 and 316 have become confused ; 
in Fig. 318, the force 1,550 lb. should be 1,580 Ib., and 
on page 617, the diameter of a shaft, given as 2-6 in., 
should read 1-6 in. Errors such as ‘“ defuser ” instead 
of “ diffuser,” and “ two ” for “ too” might have been 
prevented ; and it is surprising to read, in the Miscel- 
laneous section, that “ regular infection” is among 
the duties of a works engineer. 





Soft Water for Loco Boiler Feed. By B. D. Fox. 
The Locomotive Publishing Company, Limited, 
88, Horseferry-road, Westminster, London, S.W.1. 
[Price 10s. net.] 

Tu1s book on the treatment of water for locomotives 
deals with the chemistry of,the subject, and is written 
for the locomotive engineer who has no specialised 
knowledge of chemistry. The author deals with the 
causes of scale, corrosion, and priming, and the principal 
remedies, including water treatment and blow-down. 
The chemical remedies are the lime-soda, caustic soda 
and soda ash, internal (which takes place inside the 
boiler), base-exchange, Deminrolit, and “‘ starvation ” 
processes, all of which are described, but of these 
only two—lime-soda and base-exchange—are normally 
used for locomotive boiler feed. ‘Although seale’ is 
a poor conductor of heat and causes overheatin 
of the heating surfaces, the author believes that it has 
little adverse effect on fuel consumption ; but because 
it has to be washed and scraped out so frequently and 
thus affects locomotive availability, it is the principal 
factor in the development of water treatment. The 
standard systems of measuring hardness by reference to 
a proportion of calcium carbonate in water are ex- 
plained, as also are temporary, permanent, and total 
hardness. While the author points out that there is 
no universally-agreed theory of the corrosion of boilers, 
he is able to correlate the effect of free oxygen, which is 
the principal corrosive agent, with variations in values 
of alkalinity, salinity, pH, temperature, and total 
dissolved solids. Mr. Fox deals with the economic 
advantages of water treatment objectively, and gives 
examples of the approach to the treatment of four 
different, but typical, samples of water. 


The North London Railway. By Micnart Rossinys. 
Third edition. The Oakwood Press, 30, White 
Horse-hill, Chislehurst, Kent. [Price 3s. 6d. net.] 


Tue third edition of Mr. Robbins’s little book was 
published in December, 1946, the centenary year of the 
original incorporating Act of the North London Rail- 
way. The text, it is stated, has been “ completely 
rewritten and much expanded, particularly in the sec- 
tion on locomotives ; there are three new illustrations 
and two new maps.” Although the text only runs to 
28 pages, it is very thorough and informative ; but the 
two new maps are simply diagrammatic sketches of the 
lines and the reader will find that the realism of the 
story will be enhanced by reference to a good general 
map of London. Mr. Robbins has presented the his- 
torical facts, but he also succeeds in convincing the 
reader that this small railway had a character and an 
independence, which were the more remarkable because 
its working was invariably overshadowed by the affairs 
of the larger companies. Of the incidental details of 
the railway’s history, it may be noted that, in 1881, 
there was a fortunate escape from a serious accident 
when a train was run into and shortly afterwards a 
third ran into the second, a fourth into the third, and 
a fifth was only just stopped in time by a guard. The 
practice of running no trains during the time of church 
services on Sunday morning was only abandoned in 
1921. Mr. Robbins gives a list of references which 


includes ENGINEERING, vol. 1, page 200 (1866), where 
Mir. William Adams’ 4-4-0 tank locomotive is described. 
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SHIPS OF THE INVASION FLEET 
AND THEIR DEVELOPMENT.* 


By R. Baker, O.B.E., R.C.N.C, 


(Continued from page 119.) 

Towakrps the end of 1940, and before the L.S.S. were 
complete, “sa for combined operatiéns began to be con- 
cerned with more distant parts of the world. The problem 
of carrying smal] landing craft to distant assault areas 
became more acute, as experience, even in small-scale 
raids, confirmed the view that the L.S.I. would never be 
able to carry sufficient L.C.M. to make it possible for 
them to operate alone. Large landing-craft carriers 
were therefore urgently required. Many schemes 
were considered, and finally it was agreed that transport 
as deck cargo would be essential for any short-term 
scheme to be possible. Having obtained a suitable 
ship and having filled her deck with landing craft, two 

roblems remained to be solved ; the first was that of 

ifting the craft over the side and the second that 
of moving the craft from their stowage positions to 
the picking-up positions. Derricks and cranes were 
both considered for the first part of the problem ; and 
skids, greased ways, trolleys and rollers for the second. 
Ultimately, a new conception, consisting of gantries 
with travelling cranes which would lift the craft, 
traverse them outboard and lower them to the water, 
was put forward, and from it was developed the second 
type of ship in Group II, the Landing Ship Gantry, 
or L.S.G. So far as is known, no such scheme had 
ever been tried at sea before, and after it had been 

to proceed, three tankers then building for the 
Admiralty were earmarked for the purpose, and 
gantries suitable for erection on board them were 
designed and produced by Messrs. Stothert and Pitt, 
Limited, Bath, to outline requirements put forward 
by the Admiralty. 

Referring to Figs. 12 and 13, on page 142, which 
show the general arrangements of the gantries and 
stowages, it will be seen that the craft were stowed 
on the deck parallel to the middle line. Two gantries 
were built in each ship, as indicated at a and 6 in 
Fig. 12. The legs of the gantries were spaced so 
that the L.C.M. pointing fore and aft could be traversed 
outboard between them. In order to move the 
L.C.M. from their stowage positions to the lifting 
positions under the gantries, a system of rollers in 
inverted channel bars was fitted above the deck of 
the tanker at a height that did not interfere with the 
normal working of the cargo arrangements. The craft 


£ | were stowed in these channels with their bottom rubbers 


resting on the rollers, and they were moved to and fro 
by means of whips. When under the gantries they were 
picked up, using a four-point suspension system. 
As indicated in Fig. 14, on page 142, which shows an 
L.C.M. suspended from a gantry extension, the gantries 
were arranged so that the outboard ends could be 
folded up practically parallel to the ship’s side when 
the ship was at sea. Although the scheme was devised 
entirely for L.C.M., it was subsequently found effective 
for the transport of other types of minor landing 
craft by using temporary collapsible cradles to suit the 
boats and the rollers. A total of 15 L.C.M. could be 
carried in three rows, 6 forward of the bridge and 
9 abaft it. The general scheme worked well and the 
ships were constantly used for ferrying craft. As 
originally converted, no provision was made for landing- 
craft crews, but this was added, and 'ater much 
improved at the expense of oil cargo stowage. Originally 
it had been believed that the ships*could be used for 
the dual purpose of fleet tankers and landing-craft 
carriers, but the increasing importance of their com- 
bined operations role resulted in them ultimately being 
used solely as carriers. Towards the end of the war 
in the Far East, one of the ships was specially fitted as a 
fresh-water carrier, the capacity being 3,000 tons. 
The interest in these ships lies almost entirely in the 
gantries or transporters. The ‘reason that these were 
preferred to eranes or derricks was primarily that the 
lifting gear in no way restricted the area of deck avail- 
able for stowage, the lifting arrangement enabled the 
craft to be placed in the water pointing to the right 
direction, and hoisting, traversing and lowering were 
fully under control the whole time. Cranes would 
have suffered from the disadvantage that it would 
have been difficult to point the boat and that some 
stowage would have been lost. Derricks have been 
used for hoisting boats at sea for many years, but in 
this particular case they would have caused Joss of 
stowage and it would have been difficult to control 
the derricks sufficiently well to enable the discharge 
of the craft to be performed as an evolution. With 
the increased mechanisation of the Service gener- 
ally, it is doubtful whether derricks will be as widely 
used in the future as they have been. For many 





* Paper delivered at a joint meeting of the Institution 
of Naval Architects and the Institution of Engineers and 
Shipbuilders in Scotland, in Glasgow, on September 26, 
1946. Abridged. 


purposes cranes are much more satisfactory. Although 
the gantry ships were not repeated later in the war, 
they were completely effective. As mentioned above, 
the boats to lifted were moved lote, Oe deck 
from forward to aft and the position of gantries 
was fixed. It seems possible thee a scheme could have 
been devised under which the gantries themselves 
could lave traversed the deck and p'cked up the boats 
from their stowage positions. This was not adopted 
at the time, as it was thought that the other method 
was simpler, but it is believed that such a scheme 
might be developed for future use. The gantries could 
lift the craft at 10 ft. per minute, traverse them at 
90 ft. per minute, and the whole deck could be cleared 
of craft in about 35 minutes. 

The ships had an overall length of 483 ft., an extreme 
beam of 59 ft. 3 in. and a gross registered tonnage of 
8,218. One of the ships, with a 3,000-indicated horse- 
power triple-expansion engine driving a single screw, 
had a speed of 12} knots, while the other two, with 
Diesel engines of 3,500 brake horse-power and also single 
screw, were capable of 12 knots. The ships were fitted 
out to carry 15 L.C.M. with an Army personnel and 
landing-craft crews of 16 officers and 250 men, and a 
ship’s complement of 15 officers and 77 men. 

The Landing Ship Dock, or L.8.D. ships, represent 
the most ambitious attempt at landing-craft carriers 
which we have yet undertaken, and an illustration of 
one of these ships, the Highway, is given in Fig. 15, on 
page 142. The requirement for them dates from 
September, 1941, at a time when tank-landing craft 
had been tried and found satisfactory, but when the 
idea of tank-landing ships had not been fully accepted 
on account of the difficulty of producing them in large 
numbers, the belief that they would prove to be 
extremely vulnerable, and their comparatively greater 
draught. The object of the L.S.D. was to have a 
ship which ‘would be able to carry the largest tank- 
landing craft fully loaded and float them off near 
the enemy coast, so that a raid or assault, using tanks 
and heavy vehicles, might be’ possible. Such raids 
were already possible on enemy coasts near out own 
bases and the purpose of the L.S.D. was to enable 
them to be carried out in places far from home. As 
indicated by the name, the ships were, in effect, large 
self-propelled ship-shape floating docks, and a speed of 
15 knots was asked for by the Staff. The design was 
prepared in the Admiralty to meet British Staff require- 
ments, and the ships were then ordered in America under 
Lend-Lease, the design being further developed by the 
American Bureau of Ships and subsequently by Messrs. 
Gibbs and Cox, of New York. 

Some such scheme for carrying small landing craft 
had been proposed many years before, but the idea had 
not been developed. The design and operation of 
floating docks has been largely a specialised business, 
and when the suggestion was first made in 1941 that 
a floating dock should be designed as a fully sea-going 
ship, to be operated by ordinary naval personnel, 
it met with considerable opposition as it was thought 
that the scheme would be very difficult to develop 
from a technical point of view, and even if successful 
technically, the ships would be difficult to handle 
and prone to accident. The design, however, was 
completed and the ships were built; and they were 
used most satisfactorily both by ourselves and by the 
Americans. It is evident that the basic principles of 
the design, which were only arrived at after full con- 
sideration of the supposed difficulties, have been proved * 
correct. One of the first difficulties arose from the 
fear that the ship might be lost through over-flooding. 
Full investigation showed, however, that this fear was 
groundless, and the great difficulty was to be able to 
find means of sinking her to the desired waterline for 
floating the craft in and out. This arises from the fact 
that the machinery spaces occupied a large volume 
under the pontoon deck, which could not be flooded, 
and because the freeboard of the ship when carrying a 
load was necessarily very much greater than would be 
required in an ordinary floating dock for harbour use. 
In the final arrangement, steps were taken so that some 
tanks above the normal flooded waterline could be 
filled by pumping, if necessary. 

An interesting stability problem also arose, for the 
beam of the vessel on the pontoon deck was fixed by 
the size of the largest craft expected to be embarked 
and by the width of the dock walls necessary to give 
stability with the water just over the deck. Had the 
vessel been built wall-sided from this deck downwards, 
stability in the sea-going condition would have been 
excessive, and this would have increased very much 
the difficulty of securing craft after they had been 
docked down. Great fears were expressed at one time 
as to the practicability of securing such craft in any 
case, though, in the event, this difficulty never really 
arose. For these reasons, the ship was built with a 
very pronounced flare below the pontoon deck. This 
flare was also beneficial because it reduced the total 
volume of water which had to be dealt with every time 
the dock was used. One of the requirements laid down 





in the design stage was that the operation of the dock 
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should be as quick as possible. As finally arranged, 
pumping and flooding were effected through a common 
main system, with branches forward and aft. The 
total pumping power was 18,400 gallons per minute 
and the dock could be sunk in 1} hours or pumped up 
in 2$ hours. The intakes and exhausts from the 
machinery spaces were led to positions well above the 
submerged waterline, and the machinery installation 
could be run as well with the dock flooded as when the 
ship was floating normally. If necessary, the dock could 
be operated with way still on the ship. The actual 
metacentric heights in the deep sea-going and light 


sea-going conditions were 7-7 ft. and 8-7 ft. respec- |, 


tively, and in the worst condition, that is, when flood- 
ing and with the deck awash, it was 8-0 ft. 

One of the other fears expressed in the early stages 
was that the water on the pontoon deck would surge 
to and fro in an absolutely uncontrollable manner if 
the dock were ever operated in a seaway. To counter 
this fear, the Americans fitted sub-divisional dock gates 
at about mid-length of the hold. Subsequently, how- 
ever, these were found to be unnecessary and were 
removed. The ships as originally designed were able 
to carry two of the largest tank-landing craft then 
envisaged. When, as the war progressed, the Ameri- 
cans introduced large numbers of amphibious vehicles, 
the ships were found to be ideally suited for their 
carriage and delivery afloat, and some of the American- 
operated ships were fitted with portable decks above 
the pontoon deck so that greater numbers of amphi- 
bians could be carried. In addition to carrying the 
landing craft, accommodation was provided for the 
landing-craft crews and Army personnel sufficient to 
man the vehicles embarked in the landing craft. 
Cranes were fitted on the dock walls so that the ships 
could be used for carrying motor vehicles dry, dock 
controls were fitted just.as if the ships were simply | 
floating docks, and the valves in the flooding system | 
were operated by means of Bowden wire controls, 
which, although giving some trouble through lack of 
maintenance, were actually most effective. 

It transpired that none of the ships was ever used in 
the assault role for which they were originally intended, 
because, before they were complete, the principle of 
the L.S.T. had been accepted by everyone. aie 
however, were invaluable as carriers of minor landing 
craft, major landing craft and amphibians, and it is 
thought that this type is not likely to be improved upon 
in principle for such purposes. Incidentally, of course, 
the ships could be used as mobile floating docks and 
repair bases for all types of small craft. They had an 
overall length of 457 ft. 9 in., a beam of 72 ft. 2 in. and 
a light displacement of 4,270 tons. With steam-turbine 
machinery of 7,000 shaft horse-power driving twin 
screws, the ships had a speed of 16 knots. The maxi- 
mum depth of water over the dock pontoon was 9 ft., 
the depth of the pontoon deck was 20 ft., and the free- 
board to the pontoon deck was 2 ft., giving a limiting 
load W.L. of 18 ft. The dimensions of the pontoon 
deck were 394 ft. by 44 ft., and the ships were fitted to 
carry two L.C.T. (3) or (4), or three L.C.T. (5), or 36 
L.C.M. Accommodation was provided on board for 
the naval and military crews of these craft, comprising 
an Army personnel of 23 officers and 240 men, landing- 
craft crews of 36 officers and men, and a ship’s comple- 
ment of 16 officers and 177 men. 

To conclude this section on landing-craft carriers 
with the last type of ship in Group II, mention must 
be made of two incidental developments, the L.S.T. 
carrying L.C.T., and the L.S.T. carrying minor landing 
craft (L.S.T.C.). General particulars of the develop- 
ment of L.S.T. will be given in the next section; for 
the present, consideration is given only to this parti- 
cular function of them. “At the time when L.S.T. 
were first ordered in America, the British authorities 
also ordered a large number of 112-ft. L.C.T. The 
intention was that these craft should be shipped to this 
country as deck cargo, either in three units in the 
ordinary merchant ship, each unit requiring a 50-ton 
crane to lift it, or as a complete craft on the deck of 
L.S.T., in which case one 150-ton crane would be 
necessary for disembarkation. One of the require- 
ments in the L.S.T., therefore, was that she should have 
a clear deck space suitable for accommodating the craft. 
Very large numbers of craft were in fact carried in this 
way, which, however, was of little use if delivery of the 
craft were required to a port where heavy cranes were 
not available. It was suggested, therefore, that once 
the craft had been stowed on the deck it might be 
delivered by launching it from broadside launching 
ways. The practicability of this suggestion was 
thoroughly investigated by means of tank trials, which 
proved satisfactory, and it was finally adopted with 
great success. Details of the launching ways and stow- 
ages provided are shown in Figs. 16 to 19, opposite. 
To carry out a launch it was necessary to heel the 
L.S.T. to about 11 deg. by flooding tanks. The 
launching arrangements were generally similar to those 
usual in broadside launches, but the ways were greased 
ease irons put in when the craft was placed on 
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board. During the passage, the craft was carried on 
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wedge-shaped support blocks, Figs. 18 and 19, and 
at the time of launch she was “ set down ” on to the 
launching ways by simply slacking off the bolts, a, in the 
wedge blocks shown in Fig. 19. The height of drop 
over the ship’s side was about 10 ft. It is thought that 
this development might be of use in the commercial 
transport of craft, such as dumb barges and river 
steamers, for delivery overseas. Immediately the 
craft were in the water, the engines were started up 
and they were ready for operation. 

Subsequently, a similar scheme was used for the 
delivery of L.C.T. (5) from this country to the Far 
East. In this case care had to be taken that the 
grease did not melt as the temperature rose during the 
voyage, and tropical tallene was found to be suitable. 
An illustration of an L C.T. (5) embarked on an L.S.T. 
(2) is given in Fig. 20, opposite. Even at the end 
of the war there was still a demand for more ships 
capable of carrying minor landing craft and some of 





the L.S.T. (3) then completed in this country were 
specially fitted out for the transport of L.C.M. (7). These 
craft, which were 58 ft. long and weighed about 28 tons, 
were stowed transversely on the upper deck of the ships. 
They were hoisted in by means of a derrick specially 
fitted and landed on to a trolley, or pair of trolleys, 
fitted with hydraulic jacks. The trolleys ran on rails 
at each side of the deck and were hauled to and fro by 
means of whips. The stowage was filled from forward, 
working aft as each craft was jacked down. 

Comprising Group ITI, ships primarily intended for the 
carriage and landing of tanks and motor transport 
directly on to beaches, were designated Landing Ship 
Tank, or L.S.T. The L.S.T. (1) vessels included two 
separate classes, the Maracaibo and the Boxer class, 
of which the former were conversions of existing ships 
and the latter were built to special design. 

It may appear that the LST. was a simple develop- 
ment from the L.C.T., which itself was no great novelty, 
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but conditions in the winter of 1940-41, when the new 
ships were first developed, should be borne in mind. 
The first L.C.T. had hardly completed its trials, there 
was an overall shortage of shipping, and of capacity 
to build it, and at this time the Prime Minister de- 
manded ships that could land tanks (themselves not 
yet built) on beaches anywhere in the world. The 
problem was difficult physically, because of the obvious 
fact that we should have to have an ocean-going ship 
of limited draught; it was difficult psychologically, 
because it seemed certain that any ship so used would 
have to be written off after the first assault. In order 
to provide something quickly, it was suggested’ that 
the Maracaibo oilers would be suitable ships to convert, 
because of their shallow draught, and three of them 
were accordingly taken over and fitted-up to carry 
20-ton to 25-ton tanks and to latinch them through the 
bow. The bow disembarking gear consisted of a very 
ingenious double-ramp arrangement, which was 
suggested by the department of the Director of Naval 
| Construction and developed by Messrs. Clarke, Chap- 
man and Company, Limited, Gateshead. The tanks 
were carried abreast the original turret deck of the 
ships and were enclosed by a new deck and extension 
of the ship’s side. Two of the ships were converted by 
Messrs. T. W. Greenwell and Company, Limited, 
of Sunderland, and one by Messrs. Vickers-Armstrongs 
Limited, Newcastle-on-Tyne. The first was completed 
by the former firm in July, 1941, and, so far as we 
know, she was the first tank-landing ship in the world. 

Apart from the problems of embarking and .dis- 
|embarking the tanks, considerable attention had to 
be given to the ventilation of the tank deck, particu- 
larly when vehicles were warming up, as there was a 
very high CO concentration in the exhaust gases.. In 
these ships, this problem was tackled by fitting exhaust 
trunks which had flexible asbestos hoods, with adaptors 
| at the ends, which could be secured to the vehicle 
jexhausts. There were also the questions of securing 
| vehicles when embarked, kedging off the beach, etc., 
| which were worked up from what had been tried in 
|L.C.T. The principal disadvantages of these’ ships 
| were their low speed and comparatively great draught. 
| Nevertheless, by using them it was possible to obtain 
ships which could embark and disembark tanks and 
other vehicles of all kinds and land them on suitable 
| beaches which had not had any previous preparation. 
| The trials of the Maracaibos proved that large-scale 
| operations over open beaches would be practicable 
|from the seaman’s point of view. The trials further 
ound that such comparatively large ships could be 








grounded forward, and, after disembarkation, kedge 
| themnssives off the beach without outside assistance. 
|The conversions were therefore a most notable step 
| forward in our invasion preparations. Certain prob- 
| lems likely to be met with, however, did not arise in 
| these ships ; for example, the question of vulnerability 
| while at sea was more or less eliminated by the very 
close subdivision associated with such ships when on 
| their normal business. The vehicle load was carried 
}on a deck high above the waterline, which involved 
vehicles ascending and descending long steep gradients 
| whenever the ship was used. These and other features 
| prevented the ships from being regarded as prototypes 
| of future L.S.T. The ships had an overall length of 
| 383 ft., a beam of 64 ft., and a gross tonnage of 6,455. 
| Steam reciprocating engines of 3,000 h.p., driving twin- 
screws, gave a speed of 10 knots. The beaching draughts 
were 4 ft. 2 in. forward and 15 ft. aft. They were 
| fitted to carry two L.C.M. with twenty 25-ton tanks, 
| later 18 Churchill tanks, or 33 motor transport vehicles. 
| Accommodation was provided for Army personnel and 
landing-craft crews of 12 officers and 195 men, and the 
| ship’s complement was 14 officers and 84 men. 

| Fig. 21 shows one of the ships as completed, and an 
outline general arrangement is given in Figs. 22 and 
23, on this page. 


(To be continued.) 
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CEMENT BONDING OF METAL AIRCRAFT PaRTS.—A 
technical review of current practice in bonding parts of 
metal aircraft by means of “‘ Redux ” cement, instead of 
riveting or spot-welding, is given in Bulletin No. 48, 
December, 1946, issued by Aero Research, Limited, Dux- 
ford, Cambridgeshire. Since Redux bonding is still in 
an early stage of development, authoritative data of the 
type given in the Bulletin are interesting and useful. 





PLYWOOD UTILISATION IN AMERICA.—A brochure giv- 
ing a comprehensive illustrated account of new develop- 
ments in the use of plywood in America has been pub- 
lished by the Timber Development Association, Limited, 
75, Cannon-street, London, E.C.4. It consists of reprints 
of articles in an American publication by authorities in 
this field of wood utilisation, and covers boat building 
and other marine uses, railway-wagon construction, 
building, and agricultural applications. A limited num- 
ber of copies are available on application by responsible 
persons to the above address. 
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AERONAUTICS. 


581,333. Castor Wheel. A. E. J. Bishop, of Sydney, 
New South Wales. (14 Figs.) August 17, 1943.—The 
invention damps wobble in the castor wheels of aircraft 
without restricting normal turning movement. Wobble 
frequently develops in the nose or tail castor wheels of 
aircraft during taxi-ing due to irregularities in the tarmac 
surface and, once started, generally increases until the 
castor wheel loses its effectiveness. The castor wheel 
on an axle mounted in a fork has its stock 14 pivoted in 
@ recoil cylinder 15, which is fixed to the aircraft. The 
stock 14 and the fork are rotatable. A bracket 16 on the 
fork carries a rotary dashpot 17. Pivoted to a bracket 
on the recoil cylinder 15 is one of a pair of links. The 
other link is pivoted to a yoke 23 spaced from the cylin- 
der 15. The stock 14 has a reduced part forming a 
bearing for a bush fixed on the yoke 23 and the stock is 
free to rotate in the bush. The yoke 23 is restrained 
from turning by the pair of links, but at the same time 
the links, by movement about the pivots, permit the 
yoke 23 to rise and fall with the movement of the stock 14 
in the recoil cylinder 15. The cylinder 15, yoke 23 and 
links provide a non-rotatable bearing for the stock. 
The yoke 23 carries a crankpin 25. The dashpot 17 
consists of a cylinder and a cover 27. The shaft 30 of a 
rotor rotates in the cover and the rotor carries a vane. 
The cylinder has baffles. Oil in the trap chambers 


(581,333) 


formed by and between the vane and baffles can flow 
from one side of the vanes to the other on rotation of 
the shaft 30. Oil-escape passages interconnect the trap 
chambers. The rate of escape of the oil is controlled 
by a valve. The shaft 30 has a radial pivoted lever 
keyed to it and the lever has a radial open-ended slot 35 
which can be engaged by the pin 25, and in the outer face 
has two catch recesses 37. The dashpot 17 retards free 
pivotal movement of the lever. The catch recesses 37 
contact the stops 38 on the cylinder cover 27 and limit the 
angle of operation of the radial lever. Upon rotation in 
excess of the angle of controlled rotation, the pin 25 slides 
free of the slot 35. Fixed to the yoke 23 is a stop 42. 
When the castor wheel is completely reversed, the stop 42 
engages the catch recess 37 so that the castor wheel 
returns on its stock pivot through the same half circle 
of movement and the crankpin 25 re-enters the slot 35. 
The éamping action on swivelling oscillations of the 
castor wheel is a maximum at angles between 5 deg. on 
either side of the in-line position of the castor wheel. 
The rate oftrotation of the dashpot shaft over an angle 
of 5 deg. on either side of the in-line position is two 
and three-quarter times as great as that of the castor 
stock over such angle. The torque resistance of the 
dashpot is proportional to the square of its rotational 
velocity, and the resulting damping resistance applied 
to the castor stock for an impulse given angular velocity 
such as would cause “‘ shimmy ”, is of a very high order. 
(Sealed.) 


581,438. Landing-Wheel Brakes. Dunlop Rubber 
Company, Limited, of London, and W. Trevaskis, of 
Coventry. (3° Figs.) June 12, 1945.—Aircraft landing 





wheels continue to spin for a long time when the air- 
craft rises from the ground, and if they are imperfectly 
balanced their’ rotation is liable to render the aircraft 
unstable due to vibration. The continued rotation of 
the wheels is also liable to result in the accumulation 
of an electrostatic charge with the risk of fire when the 
wheel is retracted against the body of the aircraft. 
Landing wheels may be stopped from rotating by appli- 
cation of the brakes by the pilot. The invention relieves 
the pilot of this procedure. The aircraft wheel is mounted 
on the lower end of a wheel support 2, which is retractable 
by anti-clockwise movement into the body of the aircraft. 
The wheel support 2 is pivoted to the aircraft and is 
swung upwards by admission of oil under pressure to a 
cylinder 5 containing a piston. The pressure of the oil 
expels the piston rod and causes angular movement of 
two inter-pivoted retracting parts 7, 8. The part 7 is 
pivoted to the aircraft, and the part 8 to the wheel 
support 2. Pivoted to a bracket 12 secured to the 


(531, 438) 

support is the lower end of a cylinder 13, which is aligned 
parallel to the axis of the wheel support in the extended 
position, and is on the side of the wheel support near the 
retracting parts 7 and 8. The lower end of the cylinder 
has an outlet connected to a flexible pipe through which 
oil is expelled from the cylinder to the wheel brake 14. 
The cylinder 13 contains a piston 15. The piston rod is 
pivoted to the aircraft. When the wheel support is 
retracted, the piston 15 moves in the cylinder 13 and 
swings about its pivot until the wheel support reaches 
the fully retracted position. The piston expels oil from 
the cylinder through the pipe to the wheel brake 14. 
To limit the pressure transmitted from the cylinders to 
the wheel brake the piston is pierced and has a relief 
valve displaceable during the working stroke of the 
piston. The piston also has a by-pass valve which is 
spring-loaded to allow the return of oil through the 
piston during its withdrawal from the cylinder. A pipe 
in the side of the cylinder for the admission of oil enables 
the brake to be applied by the pilot when the wheel 
support is extended. (Sealed.) 


MOTOR VEHICLES. 

581,420. Suspension Unit. S.S. Cars, Limited, of 
Coventry, and W. M. Heynes, of Coventry. (2 Figs.) 
April 14, 1944.—The suspension unit is of the telescopic 
type, in which increased load is resisted by gas contained 
in @ pressure chamber of variable volume, and is for use 
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between the hub of a wheel and the body of a motor 
vehicle. The upper portion 12 of the telescopic strut is 
an inverted cylinder engaging a hollow annular piston 13 
which is the lower portion. Each of the portions has 
an attachment Iug. Fixed to the upper portion is a 
plunger 15 working in the bore of the annular piston 





and having an outlet valve 17 so that liquid can be 
pumped from the bore of the annular piston to the liquid 





above the piston head 18. The upper portion c tains 
the gas. Gas is supplied under pressure, when “ t; Pping 
up” is necessary, by the opening 23. A smal! bleeq 
passage through the piston head connects the upper 
portion with the annular chamber round the upper 
portion of the piston. A second bleed hole connects the 
hollow interior of the piston with the upper portion, 4 
port connects the hollow interior of the piston and the 
bore of the piston in certain positions, being covereg 
and uncovered by the plunger 15. A third bleed hole 
connects the bore of the piston and a reservoir for |iquiq, 
which is a cup-shaped portion 32 round the piston closeq 
at its upper edge by a flexible gaiter 33. The bore of the 
piston is also connected to the reservoir by an inlet valve 
34. When the vehicle is driven, the reciprocatory 
movements of the unit cause liquid to be pumpe:! from 
the reservoir 32 into the interior of the unit, until the 
port is uncovered by the pump plunger 15, after which 
the pump is ineffective. All shock loads which are 
momentarily applied are resisted by the gas in the 
inverted cylinder, and damping is provided by liquid 
being forced through the bleed hole into the annular 
chamber round the piston. The slight leakage taking 
place through the third bleed hole reduces the lencth of 
the strut until the port is again covered, when the pump 
will operate again. ‘In practice, these various functions 
are occurring substantially simultaneously. If the 
suspension unit be overloaded, the length of the strut will 
be reduced, the gas becoming more highly compressed. 
As soon as the vehicle is put into motion, however, the 
pump will draw in fresh liquid from the reservoir untij 
the strut is again extended to its normal length. As soon 
as the excess load is removed, the strut will extend 
under the action of the gas and the port will be uncovered, 
so that the pump will be ineffective, if the vehicle is sti)) 
travelling. The liquid will leak from the bore in the 
piston through the third bleed hole to the reservoir unti] 
the strut attains its normal length, when the port will 
be cut off. The unit is self-recuperating as regards 
leakage of the liquid. (Sealed.) 


MISCELLANEOUS. 


581,205. Soap Drying. Baker Perkins Limited, of 
Peterborough, and E. T. Webb, of Peterborough. (1 Fig.) 
November 30, 1945.—The invention is a machine for the 
removal of moisture from liquid soap for the production 
of soap in bar form, and is capable of continuous, as well 
as batch, operation. A spraying chamber f of cylindrical 
shape has a steam jacket r, and at its upper end, which is 
of conical form, an outlet conduit A through which water 
vapours and gases are drawn away by steam ejector. 
Baffles g prevent solid particles from being swept out 
with the vapour. In the floor of the chamber is an 
extraction outlet forthe soap. Helical agitating blades k 
are mounted in the lower part of the chamber to revolve 
horizontally. The agitating blades give continuous 
disturbance to the soap as it is deposited in the lower 
part of the chamber. In the upper part of the chamber 
is a pipe e with a set of spraying nozzles. The spraying 
pipe receives liquid soap through a conduit from a 
storage tank. The conduit has a hand-controlled valve 
and the soap on its way to the spraying nozzle is passed 
through a filter. The conduit is jacketed by a steam 
jacket d to keep the liquid soap at the correct tempera- 
ture. Carbon-dioxide gas is added to the liquid soap 








hes 


in the conduit, to carbonate the free alkali so that the 
soap is substantially neutral. The heat necessary for the 
process is provided by the steam jackets d and r. The 
extraction outlet for the soap leads to an extraction 
cylinder 1 with a driven coaxial screw m. The extractor 
cylinder has a cooling water jacket n. The apparatus 
is started with the extractor 1 fully charged with soap, 
which acts as a seal. The steam ejector is put into 
operation and when the pressure is reduced in the chamber 
f, the filtered and liquid soap, containing about 7( per 
cent. soap and 30 per cent. water, is sprayed into the 
chamber through the spraying nozzles, and the agitating 
blades in the lower part are started. The extractor screw 
is operated to withdraw the deposited soap through the 
chamber outlet while the spraying process continues. The 
process is carried out to leave about 14 per cent. of mois- 
ture in the soap. The soap withdrawn by the extractor 
isin the form of a plastic solid which is extruded throug! 
a die to produce a bar of the desired cross-section. 
(Sealed.) “ 
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_Fep. 14 14, , 1947. 
‘EXPANSION THEORY OF 


CIRCULATION IN WATER- 
TUBE BOILERS. 


By R. F. Davis, M.Sc., M.I.Mech.E. 


SrvERAL contributions to the theory of boiler 
creulation have been published in recent years, 
pased on hydraulic, hydrodynamic or thermodyna- 
mic methods, and some explanation should therefore 
be given for promulgating yet another theory. The 
reason is that the author has not found any of the 
existing ones entirely satisfactory for the solution 
of practical problems and offers the present expan- 
sion theory because he claims to achieve by it a 
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fluid in a circuit, which may be stated as follows- 
(1) Circulation is caused by the pressure created by 
expansion of the fluid due to the application of heat 
to some portion of the circuit. (By fluid is meant a 
liquid or a mixture*of the liquid and its vapour). 
(2) When equilibrium has been established, the work 
available from expansion balances the work done | , 
against resistances to flow in the circuit. (3) The | 7 
mass flow of fluid in a closed circuit is constant 
throughout the circuit and unaffected by change of 
volume by expansion. 

Le Fevre and others have expressed the above 
concepts mathematically by three equations of the 
following form : 


u? JQd 
a(sp+F +n) -28 (1) 


.Lb. per Sq. In. Abs. 


Pressure.. 


20 30 40 50 60 
Specific Weight of Mixture...Lb. pe lub Ft. 
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simple_direct method of calculation which can be udu 4K, uw " 
applied to many of the conditions met in practice. a ee 9 * D o 29 ? vad 
The basis of the present method is perhaps more Aw 
akin to Dr. R. S. Silver’s recently published thermo- N= =: a a 


dynamic theory* than to any of those appearing in 
previously published works, although for the idea 
of the expansion ratio he was indebted to Le Fevret 
(comparison will show that the expansion ratio R 
is connected with Dr. Silver’s “ circulation function ” 

« by the relation w= R— 1). An entirely novel 
and simplified treatment of the effect upon circu- 
lation of the slip velocity of the steam bubbles is 


_ propgsed. The article is published by permission of 


the directors of Messrs. International Combustion 
Limited. 

There are three principles involved in the study 
of free, natural, or thermo-syphonic circulation of 


* Proc. I. Mech. E., vol. 153, page 261 (1945) (War 
Emergency Issue No. 9). 

t Communication, Proc. I. 
184 (1940). 





Mech. E., vol. 144, page 


The nomenclature for equations (1), (2) and (3) 
is as follows : 


J = mechanical equivalent of heat. 
¢ = enthalpy per unit weight. 
u = linear velocity of fluid in tube. 
h = vertically projected height of tube. 
Q = rate of heat absorption. 
1 = length of tube. 
M = rate of mass flow. 
V = specific volume of fluid. 
p = pressure. 
K = coefficient of friction in tube. 
D = internal diameter of tube. 
A = internal cross-sectional area of tube. 
g = acceleration of gravity. 





From a practical point of view the first equation 
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can be dismissed, with the reservation that in due 
course the expansion of the fluid must be related to 
the heat input to the circuit. In the second equation, 
the first term represents the energy associated with 
expansion due to pressure changes ; the second with 
wr’ in height ; the third term can also be written 


=) and represents the losses associated with varia- 


tions 4 in velocity of the fluid due to changes in cross 
section, and due to acceleration by expansion ; the 
last represents skin friction of the tubes. The 
quantities represented by the last two terms are 
always negative. The third equation is that of con- 
tinuity of mass flow. 

Neglecting highly theoretical considerations, such 
as internal energy changes and discontinuities in the 
fluid, the foregoing provides sufficient basis for the 
practical solution of simple circuits. Each item 
will be considered in turn and finally correlated to 
formulate solutions for typical circuits. 

The “expansion ratio”’ R is defined as the ratio 
of the volumes V, and V, of a given mass of fluid 
(conveniently unit mass) at two successive points 
in a circuit. Stated mathematically 


(4) 


There are three cases of the expansion ratio to be 
considered :— 

(1) In the case where the liquid does not evapor- 
ate, it follows that R is simply connected with the 
volumetric expansion of the liquid by the equation 

R-1=at (5) 
where « is the coefficient of cubical expansion of 
the liquid, and ¢ its temperature rise between the 
two points. 

(2) In most boiler circuits evaporation takes 
place. In this case the expansion of the liquid 
itself is negligible compared with that of the fluid 
mixture as a whole caused by the internal liberation 
of vapour in the form of bubbles. If q is the pro- 
portion of vapour by weight at any instant (dryness 
fraction) and the vapour moves with the liquid at 
the same speed (e.g., as an emulsion) then at that 
instant the total volume of unit weight of fluid 
mixture is 

(l-@Vwt+avVe 
where, for example, V,, and V, are the specific 
volumes (inverse of density) of water and steam, 
respectively, at the saturation temperature corre- 
sponding to the operating pressure. The expansion 
ratio of the original unit mass of liquid is therefore 
(1 — @) Vwt+ @Vs 

Vw : 


Vs — Vw 
-120{ 2B), 
ss ( Vu )e 


(3) Under certain conditions the assumption that 
the vapour bubbles move along at the same speed 
as the liquid may not be sufficiently accurate. 
This is more likely to be the case at low operating 
pressures and high dryness fractions, although 
existing data on the precise relation are not con- 
clusive. However, the results of Behringer’s investi- 
gations provide an indication (see Fig. 1)* and, 
for completeness, this case is considered. 

Most investigators have followed the method of 
Seidel,t who assumed, in effect, that each bubble 
could be replaced by an elongated column of vapour 
of uniform cross section having the same volume, 
and further assumed that these columns moved with 
the same “slip” velocity relative to the water 
as the original bubbles. It is doubtful if the latter 
assumption is admissible ; moreover, it leads to very 
complicated formula. 

Consider a vertical tube with liquid, Fig. 2, 
moving upwards at a velocity of w ft. per second, 
and at the base of which uniform bubbles are 
generated or injected at the rate of nm per second. 
If the bubbles ascend with the water without 
“slip,” the number of bubbles per foot run of the 


tube will be *. Now, if the bubbles have a slip 


R= 


(6) 





* Northmann and Binder, “ Slip Velocity in Boiler 
Tube Circuits,’ Combustion, vol 14, No 12, page 43 
(1943). 

t H. Seidel, Z. d. Bayerischen Revisions-Veretas, vol. 





35, page 211 (1931). 
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velocity s ft. per second, relative to the water, as in 
Fig. 3, their velocity relative to the tube will be 
(w + 8), and the number per foot run of tube will 
be reduced to —"—. On the other hand, if the 
column of water is moving downwards as in Fig. 4, 
the velocity of the bubbles relative to the tube will 
be (w — s) in a downward direction and the number 


of bubbles per foot run will be increased tos *. 2 


up to the limit s -> w when the bubbles will collect 
in the tube and cause reversal of circulation. (In 
a tube inclined at an angle @ to the vertical, it is 
tempting to substitute the component of the slip 
velocity s cos 8, but the combined effects of turbu- 
lence, coalescence and drag of the bubbles in 
contact with the upper surface of the tube vitiates 
the value of this argument.) - 

It is clear that the effective volume of fluid 
mixture in the tube is modified by the slip velocity, 
and since we are considering bubbles of equal 
volumes, the volume of vapour in unit length of 
tube is directly proportional to the number of bubbles 
per unit length. Thus the ratio of vapour volume 
in a riser tube with and without slip is 





n n w 


w+s w wts 








and similarly, for a downcomer it is — - In 


general, it can be concluded that where the steam 
produced is a fraction g per unit weight of water 
entering the circuit, the effective volume in a moving 
column is . 

w 


(; > .) avs = oqVs. 


The effective volume of fluid mixture per unit 
weight of liquid entering the circuit is, therefore 


a- oq) Vw + oaVs 
and the effective expansion ratio is given by 


$= Te 
R-1=e( Ve )« 


wo , mr : 
sty the positive sign 
applying to risers and the negative to downcomers. 
It follows that in a riser o < 1 and the expansion 
is reduced ; in a downcomer o >:1 and the e - 
sion is increased. It will be noted that a value 
for w must be assumed before o can be estimated. 
A method of approximation is therefore necessary 
in solving circulation problems involving slip 
velocity, even when the latter is known. 

It has been mentioned already that equation (1) 
indicates a relationship between the expansion ratio 
and the heat absorbed in a circuit. For the three 
conditions examined above :— 

(1) In the first case, where there is no evapora- 
tion, the total quantity of heat Q absorbed by the 
circulation of a mass of liquid M in unit time is 
given by 





(7) 





where o is the slip ratio 


Q=Metl, 


where c is the mean specific heat of the liquid and ¢ 
its temperature .rise. From equation (5), if R is 
the ultimate expansion ratio 

R-1 


a 


and 
Qa 
“ e(R — 1) 
(2) In the second case, the vapour production 
is the important factor. If L is the latent heat of 
evaporation, the total weight of vapour produced 
in unit time will be ©. Where q is the ultimate 
dryness fraction of a mass of fluid M circulating in 
unit time it follows that 
Q 
L = qM, 
but from equation (6), if R is the ultimate expansion 
ratio, 


M (8) 


: (R -— 1) Vw 
Laden — a 





T~—Ve* 
therefore , 
Q Vs — Vw 
M= LVe rR ). (9) 


(3) In the third case, where the slip velocity has 





to be taken into account, from inspection of equa- 
tions (7) and (9), it can be stated that 
oQ (Vs — Vw 

‘ mie" Og ) 
where ¢ is the slip ratio. 

Consideration will now be given to equation (2) 
and the implication of the first two terms expressing 
the work available from expansion and consequent 
change in head. 

(a) The simplest case is that of an unheated riser. 
Consider a rectangular U-tube circuit (Fig. 5, page 
145), in which fluid is already circulating in the 
direction A B C D and to which heat is applied in the 
horizontal leg B C of uniform cross sectional area A. 
If unit mass of fluid enters at B with a volume V, 
and leaves at C with a volume V, its linear expansion 
constrained to take place in the direction of the 


length of the tube BC is “#—», 








+ (10) 


Putting R = 


V. 
7, (see equation 4) we have for the distance 
expanded 

Vi 

; yy (R — 1). 

Since the column of fluid {n the riser CD is of 
lower. density than that in the downcomer A B, 
expansion in BC will take place in the direction 
.B to C (i.e., in the direction of lower pressure). If 
H is the height of the column of fluid in the riser C D 
the intensity of pressure at its base (neglecting losses) 
will be = and the total pressure on the cross 
HA 


= The work avail- 
2 
mass of fluid expanding 


—.. 
sectional area of 6c piu be 


able for circlation per unit 
in BC is, therefore, 


or (work available in unheated riser) 


R-1 
-= (=) 

Further reflection will demonstrate that the 
result is the same whether ‘the expansion previous 
to entering the riser takes place in a horizontal, 
vertical, or inclined tube, providing consideration 
is confined to the work available in the unheated 
portion only. It is also evident that equation (11) 
applies to either an inclined or a bent unheated 
riser having a projected vertical height H. 

(6) A heated riser tube presents a slightly more 
difficult case. For simplicity, it is usual to make the 
assumption that the rate of heating is uniform along 
the length of tube being heated. It follows that 
the rate of expansion may then also be assumed 
practically uniform over the same length. Ex- 
pressed mathematically, if r is the expansion ratio 
at any vertical height 4 above the lower end of a 
uniformly heated riser, then 


= constant. 
ah ke 


(11) 


The increase in volume of unit mass of fluid having 
initial volume V expanding between two horizontal 
planes a distance dh apart is therefore V dr. Ina 
tube of uniform cross sectional area A, its linear 
expansion constrained to take place in the direction 
of the length of the tube will be the distance 


~ dr. 

The specific volume of the fluid at height / will 
be r V, and therefore the total pressure due to an 
element of height dh is given by 

Adh ‘ 

rv’ 
and for the whole column of fluid above the level h 
up to a level H, the total pressure is given by the 


integral 
i f: 
h if 
The work available for circulation per unit mass of 


fluid expanding between the horizontal planes at h 
and at (h + dh) is, therefore, 


A 


v 
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The total work available between the levels H, ws 
H,, where the respective expansion ratios are R 
and R, is, therefore, ; 
Hs 
| & an, 
Ng 


In 
Ry 
Integrating (work available in heated length), 


R 
= (Hy — H,) log, (F)- , 


In the case where the fluid enters the heated riser 
without previous expansion, R, = 1. Further, if 
H is the total projected height of the heated riser, 
and R, = R the ultimate expansion, equation (12) 
simplifies to (work available in heated riser) 
= H loge R. : « (13) 

Equations (12) and (13) are valid for either vertical 
or inclined straight tubes. 

(c) A similar argument is applicable to a heated 
downcomer, except that, in this case, the expansion 
opposes the circulation, which is evident from the 
fact that R, < R,, which confers a negative charac. 
ter upon the quantity represented by equation (12), 
Again, in the case where the fluid enters in the 
unexpanded condition, Rg = 1 and R,’> 1, so that 
equation (13) also becomes a negative quantity. 

Following the method adopted by Dr. Silver, the 
energy losses in a circuit, determined by the last 
two terms in equation (2), can be expressed as a 





(12) 


2 
function of 5988 the energy per unit mass of circu- 


lating fluid, where u is the velocity of the fluid. 

From the continuity equation (3) the velocity y 
at any point in a circuit can be expressed in terms 
of the constant rate of mass flow M and the local 
expansion ratio R according to the equation 

MV MVwR 
a ad 
where V,, is the initial specific volume of the fluid 
and A the cross-sectional area of the tube. 

The energy losses associated with a circuit are, 
therefore, as follows :— 

(a) At each change in section, energy losses occur. 
In a boiler, these are occasioned principally at the 
entrances and exits of tubes, where they join 
drums and headers. It is usual to assume that 


. 2 
the loss at entry to a tube is > and the loss at 





u (14) 


exit “’. 
29 
Substituting from equation (14) :— 


J 2 
(loss at entry) = 0°5 (=2*) 


20 (15) 





(16) 


a 
(loss at exit) = ; (“= =) 
g 


A 
the appropriate value for R being used in each case. 
(6) When fluid in the course of circulation through 
a tube of uniform cross-section A increases its 
velocity from u, at a point where the expansion 
ratio is R, to u, where the expansion ratio is R,, 
the energy loss associated with the consequent 
acceleration of each unit mass of fluid is given by 
ul 


29 2¢ 
or, in terms of the mass flow, from equation (14), 


2 
Uy 


1 /MVe\* a 
i 1 = — | — 17 
(expansion loss) FA ( A ) (R, R,) ( ) 


(c) The energy loss due to friction in a straight 
unheated length of tube / having an internal 
diameter D can be expressed by the usual hydraulic 
formula 


4ki u? 
D 29 


or, again substituting from the continuity equa- 
(unheated friction loss) = ——- — 


tion (14), 
MV yw R\? 
D o( A ): (18) 


The value of the drag coefficient K varies with the 
Reynolds number, or, in the case of an evaporating 
tube, with the product of the Reynolds number 
and the expansion ratio for the tube ; (see Fig. 6).* 


& 


i] 


4kl 1 








* W. F. Davidson, and others. Trans. A.S.M.E., 





vol. 65, page 573 (1943). 
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A value of K of about 0-006 is usual for tubes of 3 in. 
internal diameter, but a higher figure is probable 
with smaller sizes. In Fig. 6, G = mass flow 
(lb. per sq. ft. per sec.), D = internal diameter of 
tube (ft.), R = expansion ratio for tube (evaporators 
only; unheated tube R = 1), » = viscosity of water 
{lb., ft., sec. units). 

(d) In a heated tube, the velocity u is a function 
of the variable expansion ratio r, and the calculation 
of the friction loss is slightly more complicated. 
Here again, for simplicity, it is usual to assume 
uniform heating and expansion along the length of 
the tube; or expressed mathematically, if the 
expansion ratio changes from R, to R, in a length 
of tube J, then 

dr Ry, 


= R, 
a = i Sal = (constant). 


The friction loss in a small element of tube length is 
“ee rs 4kdl (“s)'s 
D D 2g\ A | 
or, substituting be dl, the total loss is given by the 
in 
~R? 
wi cey | 
Da\ A R 
Integrating, we have (heated friction loss) 
4kl 1 mre) (R? + R, R, + Rj) 


ridr 
R, — R, 
1 





(19) 





~ D 2g 3 

(e) The energy losses which occur at bends in 
tubes are best dealt with by allowing the addition 
of an equivalent length of tube to the actual length, 
according to the usual practice in hydraulic caleu- 
lations. The figure for the equivalent length 
depends on the radius and the angle of the bend. 
In a boiler, the bend losses are not usually severe, 
and an approximate estimate is satisfactory. 

Having defined both the work available and the 
energy losses in a circuit’in terms of unit mass of 
fluid circulating, we are now in a position to for- 
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mulate a practical equation for any given circuit 
within the limits of approximation already dis- 
cussed. As a generalised circulation equation is 
rarely of practical value, we will, for the purpose of 
illustration, confine our attention to typical examples 
of simple circuits. 

(a) The simplest circuit is one of two elements 
consisting of an unheated downcomer bank and a 
heated riser (or evaporator) bank between an upper 
and lower drum (Fig. 7). Assuming the riser tubes 
are uniformly heated throughout their height H, 
the work available for circulation, from equa- 
tion (13), is H log, R, where R is the ultimate 
expansion ratio of the fluid leaving the risers. 

Assuming the fluid entering the downcomer 
tubes is steam free, the initial expansion ratio R = 1 
and the end losses for the downcomer bank, from 
equations (15) and ae 


eae * i 


where A, is the Bhi cross-sectional area of the 
downcomer tubes. The entrance and exit losses 
for the risers are, respectively, 


0:5 a) ana 1 
2g 


a R 





The expansion loss in the risers, re equation (17) 
(putting R, = 1, and R, = R), is 


x , (=) (R? — 


From equation an if 1, is the equivalent length 
of the downcomers, the friction loss with R = 1 is 
4k, 1 Ca 8 

D, 29 
and from equation (19) (R, = 1 and R, = R) the 
friction loss in the risers of equivalent length 1, is 





Equating the work available to the energy losses, 
we have: 


H log, R= _ $ (Ate? 2 5 HO +2(ey 


A; 
x") 


1 i (ay pane 
4kl, 1 ae (R? + R +1) 
Sp ee 


D, 29\ As 


It will be noticed that (MV,,)* is a common factor 
on the right-hand side, so it can be placed outside 
a bracket and related to the heat input by substitut- 
ing from equation (9)* thus : 


-_ 2 
nena «fee 


29 LL(R—-1) A, 
kl 4k 
x [roy {2nr-o-5 +4 mene] 
1 


| (a) 


(6) As a further illustration, consider the simple 
three-element circuit shown diagrammatically in 
Fig. 8, consisting of a group of unheated down- 
comers /,, feeding a radiantly heated row of furnace 
wall tubes 1, connected to a steam and water drum 
by a group of relatively unheated riser tubes 1,. 
This is similar to the circuit in the previous example, 
except for the addition of the riser tubes. Assuming 
as before that steam-free water enters the down- 
comers, reference to equation (11) gives the addi- 
tional work available for circulation due to the 


risers as 
R-1 
H , 
2( wy, 


while the additional end losses and skin friction loss 


f mq (8) 


Making the appropriate substitution for M from 
equation (9) and reducing to common logarithms 
and a more convenient arrangement of terms, the 
circulation equation for this case, assuming no 
“slip,” is therefore, 


(R - w [2st ber +H, =>) ie 





- teh 1 
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(20) 








(M Vw)? [1s 4 
29 


1 (Q(Vs — Vw) )\? 4kl, 
a 15+ — 2R?2 — 0- 
2 cx x + D, + {2R?-0-5 + 


hanson) (8) 


(20a) 


It will be seen from equation (10) that allowance 
for slip would increase the left-hand side of both 
equations (20) and (20a) in the proportion (;): 

¢. 
In a high-pressure boiler circuit, allowance for slip 
does not appreciably affect the results, beyond 
causing a slight decrease in the amount of water 
circulating and in the percentage of steam in the 
risers. 

It will be found that, when numerical values are 
inserted and reduced, the above equations are not 
difficult to solye for R, although a direct solution is 
not possible. For instance, in a well designed water- 
wall circuit, the value of R lies between 1-5 and 2-5, 
and three near assumptions plotted graphically will 
provide an accurate and quick solution. 

Having obtained a solution of the ‘tactile 
equation for R, it is necessary to know how to use 
it so as to determine the fluid velocities and the 
proportion of steam in the various parts of the 
circuit.t If W is the total volume of water entering 
a boiler circuit in unit time and S the total volume 
of steam produced, the total volume of fluid mixture 
leaving is given by 


Vv 
F=8+W-—"S=RW (21) 
Ve 





* Equation (8) would be appropriate if there were no 
steam generated ; or equation (10), if it were required to 
take slip velocity into account. 

t If no steam is produced, equation (8) will previde 
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all the necessary information. 
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Hence 
s Vw 
wee (1-% ree ee +) 
where 
s- lv... ; - (23) 


Q being the total quantity of heat absorbed in the 
circuit in unit time and L the latent heat at the 
operating pressure. 

Having obtained the total volume of water W 
entering the circuit, equation (21) permits the calcu- 
lation of F, the fluid mixture leaving. Dividing by 
the appropriate cross-sectional areas A,, Ag, etc., of 
the tube banks, this gives the velocities in the 
various parts of the circuit. 

An important factor from the point of view of the 
safety of the tubes, as regards their liability to 
overheat, is the dryness of the mixture passing 
through them. The dryness by weight is not a 
useful criterion in this respect, but rather the per- 
centage volume of steam in the mixture leaving, 
which is given by 


8 
2 = — 2 . . . 
q@ = 100— (24) 
There are certain special cases to which attention 


may be drawn. 

(a) If the circulation equation is modified to take 
slip into account, a different value of R will be 
obtained ; also the fluid mixture will not have a 
true velocity of its own, since its motion consists 
of two distinct velocities, that of the steam bubbles 
and that of the water. Equation (23) will still be 
valid, although (21), (22) and (24) are modified as 
follows 


F=¢08+W-o+“8=<RW (21a) 

Ve 

oS Vw 
beeen a 22 
w aa? v, (22a) 

and 
038 

@ = 10--- (24a) 


(6) It sometimes happens that only a portion of | 5, 


a tube length is heated (Fig. 9, page 147), in which 
case it is convenient to take the lowest point at which 
heat is applied as the datum for heights, and consider 
the upper unheated portion (H;) as an unheated 
riser. There will, of course, be no end losses at the 
junction of the heated and unheated lengths with a 
continuous tube, but the resistances of the circuit 
below the datum must be included. 

(c) When there are two heated elements in a 
circuit in series (e.g., heated downcomers) there will 
be two unknown values of the expansion ratio R, 
and R, in the circulation equation. In such cases 
it is advisable to adopt a graphical method of 
solution. More complex examples involving parallel 
and series flow can only be solved by graphical 
integration of the circuits. 





VIEWING DEVICE FOR DOUBLE-SIDED DOCUMENTS.— 
An ingenious device, termed the “ Duosight,” has been 
developed by Messrs. International Time Recording 
Company, Limited, Beavor-lane, London, W.6, to enable 
both sides of a document to be seen at one inspection. 
The document—a ledger-sheet or time-card—is placed 
on a sheet of glass forming a sloping desk, when an 
image of the reverse face appears in a mirror, the right 
way up, above the directly-visible front face and in line 
with it. Reference from one side to the other can thus 
be made without turning over the paper, with conse- 
quent saving of time and decreased risk of error. 





INDUSTRIAL DEVELOPMENT AT LIVERPOOL.—Liverpool 
City Council have approved the purchase of 4,070 acres of 
land, known as the Kirkby Estate, from Lord Sefton, 
for a scheme of industrial development. The estate is 
on the north side of the City and, together with the 
750 acres which the Corporation already possess, will be 
well provided with road and rail facilities to the docks 
and into Lancashire. The Kirkby Royal Ordnance 
Factory, which was built for the Government during 
the war and was taken over by the Corporation last year, 
is situated in the 750 acres already owned and forms 
the nucleus of the proposed industrial development. 
More than fifty firms are already established in the former 
Ordnance factory, and the Corporation hope to attract 
more by providing cheap land and adequate facilities for 
factories and employees. 
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In the past year, manufacturers of light electrical 
equipment succeeded in increasing their production 
despite difficulties caused by shortages of fuel, 
materials and skilled labour. It is feared, however, 
that this was achieved in some cases at the expense 
of the quality and performance of the products. A 
large number of “ mushroom” enterprises had 
sprung up since the end of the war, and, as a safe- 
guard, it was urged that all domestic electrical appli- 
ances should conform to specific standards in regard 
to materials and technical design. Further concern 
was expressed over the rising consumption of elec- 
tricity caused by the availability in the home 
market of increasing numbers of electrical appli- 
ances, and Mr. H. Hobson, chairman of the Central 
Electricity Board, pressed the Government to con- 
trol the production of electric fires and other domes- 
tic equipment. In the second quarter of the year, 
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standard models was approved. The new pro- 
gramme launched in 1945 enabled manufacturers to 
produce a million sets to their own designs, 40 yer 
cent. of which were for export. These figures were 
increased later. The production target for radio 
sets in the year ending May, 1947, is about 1,250,000 
sets, of which 400,000 will be for export. The 
number of wireless licences taken out in 1{)38 
totalled 8-9 million, an increase of about 420,000 
on the previous year, and, by the end of 1946, the 
figure had reached 10-7 million. This figure has 
been achieved despite such factors as the prevailing 
housing shortage, and probably the rise in the 
standard of living is the main cause. 

The question of labour in the electrical engineeriig 
industry in Great Britain has been dealt with already 
in the article on Heavy Electrical Engineering, on 
page 136, ante. It is sufficient to say that employ- 
ment is substantially higher than in pre-war years, 
but additional labour, particularly skilled, is stil] 
required. Table II, herewith, gives details of the 
new factory building schemes which have been 
approved up to January 1, 1946. They refer to the 





225,000 electric fires were being produced monthly, 
TABLE I.—PRopvcTIon oF L: 


South Wales, North-East England and Scottish 


IGHT ELECTRICAL APPLIANCES. 



































Electric Electric Electric Vacuum Electric Radio Television 
Monthly Average. Fires. Irons. Cleaners, Kettles, Sets. Sets. 
. (Thousands.) | (Thousands.) (Thousands.) (Thousands.) |(Thousands.) No. 
1937 (estimated) a =a 115 112 34 35 140 — 
1945 .. we oe aa 52-2 78-5 9-8 14-4 24 _ 
1946— 
Jan.—March 179-9 250-5 33-1 34-9 64 — 
April-June 225-0 302-7 52-2 48-2 105 — 
July—Sept. 217-7 259-3 51-8 50-4 121 429 
TABLE II.—Facrory BUILDING SCHEMES APPROVED UP TO JAN. 1, 1946. 
Estimated 
Site. Firm. Floor Area. Product. Additional Date Building Began. 
Employment. 
Sq. Ft. 
Cwmbran’ ..| Masteradio, Ltd. .. 64,000 Radio om _ 700-800 Dec., 1945. 
Fforest Fach C. H. Parsons, Ltd. 2 50,000 Electric switches, etc. aed -- 
Newport -| Santon, Ltd. ee a 89,000 Electric water-heating equip- 500 1946. 
ment, Rotary switchgear 
Sunderland ..| Liss Accumulators, Ltd... 16,000 Accumulators ; os 80-100 Nov., 1945. 
undee ..| Bonar, Longand Co. .. 46,000 Transformers and af 250 Dec., 1945. 
Hillington ..| L. Sterne and Co., Ltd...| 110,000 Refrigerating plant 600-700 | 60,000 ft. taken over from 
M.A.P. 50,000 sq. ft. 
started building Dec. 1, 
1945. 
Renfrew .| Scottish Cables, Ltd. 57,500 Electric cables a as 150 June, 1945. 




















of which nearly 200,000 were for the home market, 
nearly twice as many as in 1937. Supplies of 
electric fires, vacuum cleaners and kettles increased 
similarly, as shown in Table I, herewith. Electric 
cookers were being produced at the rate of over 
13,000 a month, and it was estimated that the 
annual production of electric lamps was 180 million, 
an increase of 80 per cent. on the 1935 figure. An 
instance of the difficulties caused by shortage of 
materials is furnished by the fact that the Ministry 
of Supply, in scaling down allocations of sheet steel, 
could only provide the industry with 50 per cent. of 
its requirements, and the output of electrical porce- 
lain was only 60 per cent. of the pre-war figure. 

In the radio industries, difficulties in obtaining 
sufficient supplies of timber—the most acute short- 
age—enamelled copper wire and electrical steel 
sheet were being overcome by the substitution of 
plastics and other materials, and the present annual 
production of wireless sets is almost equal to the 
1938 figure, when 1,600,000 were constructed. In 
that year, it was thought that the saturation point, 
as regards new home demand, was not far off. The 
monthly production of radio sets in Great Britain for 
the home market in 1935 was estimated to be 
150,000, and this figure dropped in 1938 to a 
monthly average of 133,000. Consequently, more 
attention was paid to the question of export sales. 
Prior to'1938, Great Britain did not occupy a pro- 
minent position as regards exports of radio sets, 
British exports being exceeded by a considerable 
margin by those of Holland, Germany and the 
United States. Efforts to develop the export trade 
were interfered with by the outbreak of war, al- 
though in 1941 an increase on the value of the 1938 
exports was recorded, as shown in Table IV, 
opposite. Early in 1941, the production of radio 
sets ceased entirely, and was not resumed until 1944, 
when a programme comprising 250,000 sets in two 


Development Areas. Many new enterprises ap- 
peared during 1946, and the need for labour is 
expected to be satisfied, to some extent at least, by 
this programme, in which the industry is being taken 
to areas where surplus labour exists. Table III, 
herewith, lists Government factories which have 
been allocated to the industry during 1946. 
Successful demonstrations of advances in both 
television and radar, not to mention other branches 
of electronics, took place during 1946. The pro- 
duction and sale of television sets for the home 
market was on the increase, and, with the comple- 


TABLE III.—Government Factories Allocated to Light 
Electrical Engineering Industry During 1946. 

















Proposed 
Location. Firm. Products. Labour 
Strength. 
Blackwood ..| South Wales Electrical -- 
Switchgear, Ltd. equipment 
North Seaton, | A. Reyrolle and | Electrical — 
Ashington Co., Ltd. equipment 
Oldham -| Rockman’ Engin-| Light elec- 150 
eering Co., Ltd. trical engi- 
neering 
Bradford .| Airedale Electrical | Electrical 150 
Manufacturing equipment 
Co., Ltd. 
Crewe .| Kelvinator, Ltd. ..| Refrigera- 1,200 
tors 


tion of the proposed extension of the transmitting 
apparatus, many more orders for sets are expected 
in the near future ; but it was feared that Britain 
was in danger of losing the lead in the television 
field to the United States. In October, a demon- 
stration of colour television was given by the Radio 
Corporation of America, at Princeton, and an 
American departmental store employed television 
as an advertising medium, but the quality of the 
Marconi-E.M.I. transmission has been such as to 
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bring about negotiations for the sale of transmitting 
apparatus to the Argentine. The application of 
radar to ships and aircraft has also been successfully 
extended. In June, 1946, one of the first radar 
sets designed for merchant shipping was demon- 
strated at Woolwich. The present selling price of 
the sets is in the region of 2,000/., but it is expected 
that, in the future, they will be made available for 
hire. In September, demonstrations of radar and 
radio aids to air navigation were held at the Royal 
Aircraft Establishment, Farnborough, the Tele- 
communications Research Establishment, at Great 
Malvern, and the R.A.F. Command 
Station, at Bassingbourn, with a view to discussing 
the relative merits of different radio-navigational 


TABLE IV.—U.K. Exports or Ligut ELEcTRICAL Goops AND APPARATUS. 


example, Electric and Musical Industries, Limited, 
formed & new organisation, E.M.I. Institutes, 
Limited, with the object or establishing technical 
training colleges, the headquarters of which are the 
London Radio College, for the study of electronics 
throughout Great Britain, and later in the Empire 
and elsewhere. Various electronic machines were 
produced during the year by. the bigger manufac- 
turers, some details of which are given below. 
Mr. Herbert Morrison stated that electronic devices 
were being used by the Road Research Organisation 
of the Department of Scientific and Industrial 
Research to investigate strain in, and pressure upon, 
road surfaces, and this application would probably 
be extended to problems of traffic flow, etc. 





(Value £1,000.) 























_—_— 1938. 1941. 1942. 1943. 1944. 1945. 1946. 
Wireless A us. 

Receiver sets and receiver ¢ , complete, other 
than radio-gramophones, excluding valves... 441 474 193 114 95 165 3,312 
Trausmitting - ne a valves os 340 205 1,251 1,063 839 391 1,080 
Valves, complete a - 495 298 297 679 1,255 763 1,774 
Other parts ee 519 391 403 374 765 469 1,234 
Tele graph and telephone apparatus, -| 2,913 1,439 1,377 1,544 1,517 2,539 4,980 

Electric lighting appl ies and fittings, 

and parts thereof, not elsewhere § specified. 

Bulbs, complete, ready for use... oe 593 793 770 556 565 824 1,290 
All other de scriptions 2a ee on 583 725 531 344 398 540 2,055 
Batteries, primary, complete. oe “2 os 163 150 142 112 143 168 563 
Accumuiators, complete... oe ee 584 { 359 385 388 456 429 1,344 
Parts and accessories on } 404 1380 137 142 199 734 
Electrical cooking and heating appliance | - 368 332 161 83 107 247 1,271 
Electrical instruments a 495 510 392 409 552 573 1,689 
Insulating materials, not elsewhere specified |. 232 306 245 176 242 336 1,239 

Other electrical goods and — ve 
vacuum cleaners) . é 1,386 1,112 1,484 1,434 1,596 1,598 4,072 
Total 9,112 7,515 7,812 7,413 ~ | 8,672 9,242 26,637 




















TABLE V.—U.K. Exports or LIGHT ELECTRICAL GOODS AND APPARATUS BY COUNTRIES. 


(Value £1,000.) 



























































_—_—- 1938. 1941. 1942. 1943. 1944. 1945. 1946. 
Union of South Africa 1,891 2,075 1,946 2,439 1,430 1,866 4,734 
British India 1,475 1,748 1,232 954 1,623 2,282 4,547 
Australia .. 2,362 1,760 2,161 2,277 2,821 2,389 2,410 
New Zealand 1,150 621 1,020 1,222 1,852 1,054 1,643 
Other British 7 be <. on 2,400 2,640 1,821 1,697 1,659 2,291 6,911 
Russia ane we + a ss on 441 _ _ _ 1,770 1,330 688 
Argentine - ~s “s 545 592 257 56 40 112 831 
Other Fore ign Countries | | 3,166 1,917 2,726 2,434 1,439 2,308 15,627 
Total® 13,430 11,353 11,163 11,079 12,639 13,632 37,391 
of which insulated wires and 
cables :— 4,318 3,838 3,351 3,666 3,967 4,390 10,754 
* Includes insulated wires and cables not included in Table 1V. 
TABLE VI.—U.K. Imports or Light ELECTRICAL GOODS AND APPARATUS. (Value £1,000.) 
——— | 1938, 1941. 1942. | 1943. | 1944. 1945. 1946. 
Wireless A 
——s set’ and receiver chassis complete, other 
radiogramophones, ss valves we 122 28 58 504 1,407 331 103 
Valves complete ; - - 130 66 146 554 1,388 825 155 
All other de scriptions . ss oe 649 319 432 2,264 13, — 11,108 4,158 
Telegraph = a apparatus | co a lll 27 194 647 733 36 
‘bons, neta wena 
Furnace oe oe os 49 452 509 736 381 8 64 
Other .. , 28 174 133 152 122 129 71 
Electric lighting ies and ‘fittings, 
end) parts nf aomy not elseu here Secied 
Bulbs, complete, ready for use. ie 123 178 47 543 625 189 8 
All othe T descriptions 464 651 570 24 164 254 17 
Batteries, primary (c omplete and parts other than 
carbons 43 237 67 261 215 267 10 
Other electrical instruments Sie $< 385 74 76 100 218 232 84 
Other electrical goods and apparatus ie oe 628 244 253 605 1,785 3,500 299 
Total 2,732 2,451 2,484 6,390 20,416 17,576 5,004 


























aids for selection prior to standard international use. 
Radar was also adapted quickly for peace-time 
applications in the United States, and in May, 1946, 
it was stated that nearly all troop. transports and 
some passenger ships were already equipped. Radar 
for traffic control at airports was under develop- 
ment, and already experiments have been success- 
fully carried out on means of landing aircraft in 
heavy fog. It is claimed that the apparatus, which 
was invented nearly three years ago, takes over 
control of the aircraft at a distance of 30 miles. 
The systems of radar for airctaft navigation pro- 
duced by both Great Britain and the United 
States were so highly competitive in quality and 
performance that the special committee set up by 
the Provisional International Civil Air Organisation 
to estaplish world standards for radar aids failed to 
decide between them and recommended in November 
that both systems should be regarded as standard. 
The importance of electronics in industry has 
been quickly realised by manufacturers; for 


One of the many large orders for telephone 
apparatus received by British manufacturers during 
1946 came from Brazil, where it was decided that 
the telephone systems of two cities were to be 
extended. The original equipment was supplied by 
Germany and the United States, and the value of 
the present order is estimated to be 500,0001. A 
number of other large orders have been received 
from Russia, Poland, and other countries. Manufac- 
turers of electrical equipment have been able to 
apply their war-time methods and experience to 
civilian products in many ways. An illustration of 
this is found in the “‘ Octopus ” house-wiring system, 
the first of which was installed in May, 1946. It is 
derived directly from the technique of aircraft 
wiring and is delivered as a completely assembled 
unit. The new system has been selected for use in 
a number of housing estates throughout the country, 
and also for 300 emergency hospitals in Holland. 

While the large manufacturers of electrical equip- 
ment report home and overseas orders for all types 





of electrical and industrial equipment which they 
are endeavouring to fulfil, their research facilities 
are being kept busy on new developments in all 
spheres of electrical engineering ; for instance, the 
British Thomson-Houston Company, Limited, suc- 
cessfully tested a new system of fluorescent street 
lighting in Rugby, and subsequently in Old Bond- 
street, London. Experimental marine radar equip- 
ment is being produced, and work of a secret nature 
in other branches of electronic engineering is also 
in progress. The installation of the first experi- 
mental carrier-frequency wire broadcasting unit, 
ordered by Multi-Broadcast (Engineering), Limited, 
for the relaying of radio , was effected in 
the latter part of the year. This is the first equip- 
ment of its type to be approved by the Post Office, 
and through it six or more wireless programmes can 

be transmitted over a single pair of wires. In the 
domestic-appliance field, the company is producing 
refrigerators for the Government’s housing scheme. 
Metropolitan-Vickers Electrical Company, Limited, 
reported intense activity in 1946, with a large pro- 
portion of the work in hand for export. _ One order 
of interest (which really belongs to the field of heavy 
electrical engineering) is for two turbine units for 
district heating in Russia. A notable trend was the 
big demand for equipment to increase the capacity 
of the Grid system. Developments were made in 
the change-over from the military to industrial 
applications of electronics, and further research was 
being carried out on marine radar. The company’s 
new products include X-ray equipment of greater 
penetrating power, apparatus for nuclear fission, 
electron microscopes, and fluorescent-lighting equip- 
ment. 

The English Electric Company, Limited, state 
that their main activity in the domestic appliance 
field was centred on electric cookers for the Govern- 
ment’s housing scheme. Washing machines were 
being produced towards the end of the year, with a 
high percentage for export. Electrical engineering 
work carried out by the company during the year 
included rectifiers for nuclear research and other 
branches of electronics. Table IV, herewith, shows 
exports from the United Kingdom over the last 
nine years; it will be seen how remarkably steady 
the figures were for the war years. The total for 1945 
showed a rise to just above that for 1938, and a 
further rise took place in 1946, when the value of 
exports was 26-6l. million, an increase of 190 per 
cent. on the previous year. The values for such 
portable mechanical appliances as vacuum cleaners 
are not included in the table, however; in 1946, 
this value was just over 1-5. million. The main 
countries to which exports were made are shown in 
Table V, herewith. 

Imports of light electrical goods and apparatus 
reached a peak for the war years in 1944, the great- 
est expansion taking place in wireless accessories 
and parts other than valves. A general decline 
occurred with the cessation of hostilities, and in 
1946 there was a sharp decrease in imports of almost 
all types, as indicated in Table VI, on this page. 
With the end of Lend-Lease supplies, imports ot 
electrical goods and apparatus (including insulated 
electric wire and cables) into the United Kingdom 
from the United States from nearly 131. mil- 
lion in 1945 to 593,000/. in 1946. Over the same 
period, imports from Canada dropped by about 
20 per cent., though Canada supplied four-fifths of 
the total imports in 1946, as shown in Table VII, on 
page 150. International exports of light electrical 
equipment are shown in Table VIII, on page 150, for 
the years 1938 to 1945 inclusive, no later figures for 
countries other than the United Kingdom being 
available. The range of electrical goods and appa- 
ratus covered includes household appliances, tele- 
phone and telegraph equipment, radio, incandescent 
lamps, lighting apparatus, batteries and accumu- 
lators, and meters ama other instruments. 

During the war years, exports from the seven 
main countries shown in Table VIII increased 
steadily from 37-81. million in 1939 to a peak of 
over 1091. million in 1944. During the war, the 
percentage of total exports accounted for by the 
United States a 46-4 per cent., rising to a 
peak of 59-2 per cent. in 1945. German exports 
rose to a peak of 19/. million in 1943, and during the 





first six months of 1944, totalled 5-81. million, 26 per 


. 





150 


ENGINEERING. 


FEB. 14, 1947. 








cent. greater than the corresponding period of 1938. 
Due to the impact of the war and the ensuing 
i isation of industry, French exports under 
the German occupation were at a very low level 
for the first two years. Statistics show a recovery 
from 1942 onwards, but a decline in 1944 and a 
further fall in 1945, probably on account of the 
resumption of hostilities in France in that year. 
French exports during the war years went mostly 
to Germany, though a varying proportion was 
allocated to the North African territories. 
from Switzerland rose in 1943 to over double the 
1938 figure, and thenceforth declined by 1945 
to practically the 1938 level. During the war 
years, Swiss exports accounted for an average of 
2-2 per cent. of the total exports from the countries 
shown in Table VIII, though in 1944 the figure fell 
to 1-3 per cent. 

Swedish exports showed little fluctuation during 
the period 1938 to 1945, except in 1944, when they 
fell to nearly one-half the figure for earlier years. 
In 1945, the total was a little higher than that of 
1939, when —— exports for the year were 
valued at 1-91. million. In 1942, Canadian exports 
of light electrical equipment rose sharply to a value 


TABLE VII.—U.K. Imports or Licgut ELECTRICAL GOODS AND APPARATUS. 





preceding the war, was Holland. During the war, 
— ly very much reduced. 

y has always occupied an important 
position in the field of telecommunication equip- 
ment, both as technical development and 
volume of output, and, before the war, there was 
also a considerable and increasing export trade in 
telephone and telegraph equipment. In 1934, the 
value of exports was approximately 1l. million, 
rising in 1938 to 1-6l. million. Despite a great 
shortage of materials during the war years, con- 
siderable orders for the Balkan countries and 
Turkey were carried out, probably because the exten- 
sive export trade with South American countries had 
to be suspended. Official statistics are not avail- 
able, but it has been estimated that German output 
of telephone and telegraph equipment in 1935 was 
valued at nearly 9-5/. million. Exports of radio 
apparatus and parts from Germany rose steadily 
from %-1l. million in 1934 to 31. million in 1938, 
when the total production is believed to have been 
about 14/. million. Early in the war, steps were 
taken to speed up the rationalisation of the industry, 
re-organisation being directed majnly to the manu- 
facture of war-time radio requirements. This was 
(Value £1,000.) 

















-_-_— 1938. 1941. 1942. 1943. 1944. | 1945. 1946. 
Canada ine nea all a ad aa 67 175 _ — 3,069 5,635 4,113 
Other British Countries .. we ¥ es 60 345 929 1,356 7 8 13 
United States om see a 902 2,069 1,797 6,816 20,849 12,956 593 
Other Foreign Countries . . 2,078 92 17 ll 5 97 310 
Total® - ce “x as 3,107 2,681 2,743 8,183 23,930 18,696 5,029 

Of which insulated wires and 
cables :— 375 230 259 1,793 3,514 1,120 25 


























* Includes insulated wires and cables not included in Table VI. 


TABLE VIII.—INTERNATIONAL EXPORTS OF LIGHT ELECTRICAL EQUIPMENT. 


very high, taking into consideration the great 
amount of restoration that has to be achieved in all 
spheres of industry before the full productive and 
commerical capacity of the war-damaged countries 
can be developed. It is doubtful if such compara. 
tively small producers and exporters as Sweden and 
Switzerland can supply a higher proportion of the 
demand than in pre-war years, and thus it is likely 
that the place of Germany, as the foremost supplier 
of European markets, will be taken largely by the 
United States and Great Britain. In certain fields, 
for example, lamps, it is not unlikely that consider. 
able competition will be forthcoming from Euro. 
pean countries other than those already mentioned ; 
if sufficient raw materials are available, there is 
every indication that the French electric-lamp 
industry will shortly attain pre-war production 
levels. The optimistic estimate that a production 
figure 125 per cent. greater than pre-war would be 
achieved at the end of 1946, has not been borne out, 
but it is still possible that the 1947 target of 150 per 
cent. above pre-war may be reached. Up to the 
end of 1946, the maximum quarterly production 
was 30 million lamps instead of the anticipated 
40 million, and it was intended that this should be 
supplemented by imports, which, however, have 
been insufficient. Once the accumulated demand 
for the home market has been met, it is probable 
that France will have a considerably higher capacity 
available for export than was the case before the 
war. Production in the French industry, however, 
is hampered by lack of coal, and the varying 
quality of materials has led to wastage. Poor pack- 
ing of the finished uct is said to have been 
responsible for the breakage of 10 per cent. of the 
total output. The Philips’ Incandescent Lamp 





Works, in Holland, were working at 85 per cent. of 
(VALUE £1,000) 









































Per ‘ Per Per Per . Per , Per Per . Per 

Country. | 1938. | Cut 1939. | cent. | 1940. Cent. | 1941. Cent. | 1942. Gant | 1943. | Cent. 1944. Cent | 1945. Guat 
Britain* 9,112 24-4 7,423 19-6 7,972 21-3 7,515 16-6 7,812 13-7 7,413 9-2 8,672 9-9 9,242 14-7 
Francef. . 1,090 2-9 1,170 3-1 500 1-3 236 0-5 5:000 8-7 6,670 8-4 4,600 6-3 940 1:5 
Germanyt 9,350 25-4 10,400 27-5 9,350 25-0 13,200 29-4 16,600 29-1 19,000 23-4 5,680§ 6-8 — — 
Switzeriand 1,070 2-9 970 2-5 1,070 2-8 1,050 2:3 1,590 2-7 2,200 2-7 1,190 1-3 1,060 1:7 
Sweden ae 1,640 4-4 1,900 5-0 1,400 3-7 1,900 4-2 1,540 2-7 1,480 1-8 950 1-1 1,960 3-1 
United States .. ,800 37-5 15,100 40-0 16,500 44-1 20,700 45-1 19,300 33-7 35,400 43-8 51,700 59-1 37,200 59-2 
Canada .. a 940 2-5 870 2:3 675 1-8 860 1-9 5,350 9-4 8,730 10-7 14,300 16-5 12,400 19-8 
Totals 37,002 100 37,838 100 37,467 100 45,461 100 57,192 | 100 80,893 100 87,292 100 | 62,802" | 100 
























































* Excluding electric vacuum cleaners and other portable mechanical appliances, 

+ Exchange rate for war years estimated to be 176-6 frs. to the £, as in unoccupied French eT f 

~ Exchange rate for war years estimated to be 10-05 R.M. to the £ on the then existing rate of 172-5 Swiss fr, to 100 R.M. 
§ First six months only. 


of 5-31. million, compared with 940,000/. in 1938 
and an average of just over 800,000/. for the period 
1939 to 1941. Exports rose further to 8-71. million 
in 1943 and 14-3l. million in 1944. The last year 
of the war saw a slight decline in the value. Canadian 
productive capacity has increased a great deal in 
the last few years, and many manufacturers of 
electrical equipment doubled the size of their 
plants during the war. For instance, the 1945 
production of washing machines of all types increased 
70 per cent. over the 1944 figure and exports of 
electric washing machines rose by nearly 450 per 
cent. Though the manufacture of electrical goods 
only ranks fifth among the leading industries of the 
country, Canada is, nevertheless, considered an 
expanding market for a number of light electrical 
engineering products. 

Germany, before the war, occupied a prominent 
position in this field, and, as far as exports were 
concerned, was roughly on a par with the United 
States. The production of accumulators, telegraph 
and telephone equipment, radio, and lamps were 
among the more important of the German indus- 
tries, and the full order books of British manufac- 
turers of these products now indicates that a large 
share of the former German markets abroad has 
come their way. Under the Nazi regime, the 
German accumulator industry assumed a new signi- 
ficance in view of its potential value to the war 
machine, for instance, in submarines and battery 
vehicles. The four-year plan of 1936 further 
stimulated production, and considerable  stan- 
dardisation of types was carried out. In 1935, 
3,200 tons of accumulators were exported, and in the 


completed in 1941. Capacity in later years was 
supplemented by orders placed in occupied terri- 
tories. 

Production of domestic receivers was strictly con- 
trolled, but the large numbers of wireless sets con- 
fiscated in Poland, Norway, Holland and other 
countries contributed towards satisfying the de- 
mands of the home market; also, in the immedi- 
ate pre-war years, the radio producing capacity of 
Germany, like other European countries, was 
greater than the total demand, and some stocks had 
been built up as a result. In addition, measures 
were taken to utilise for home needs the manufactur- 
ing capacity acquired in occupied countries. 
Television research and the manufacture of tele- 
vision equipment in Germany was carried out in the 
past by various organisations including the German 
Post Office Research Unit. It is believed that in 
Germany, more than elsewhere, development in this 
sphere was continued during the war. 

The German production of electric lamps of all 
sorts is estimated to have been about 220 million 
per annum before the war. Nearly 40 firms contri- 
buted to this total, of which 75 per cent. was pro- 
duced by the Osram concern, and in November, 1946, 
the Berlin factory of Osram, once again in produc- 
tion, was re to be turning out 800,000 lamps a 
month. In the period 1935 to 1938, exports aver- 
aged 45 million lamps annually, roughly 20 per cent. 
of the total production figure, the main importers 
of filament lamps being France, Italy and Denmark. 
The average value of exports during the 1935 to 1938 
period was 7-81. million, but the volume of trade in 
lamps other than of the metal-filament type was 


first six months of 1939; 2,411 tons. For a long } small 


time, the industry had been encouraged to export, 
and the largest market, in the years immediately 








The future European’ demand for all types of 
light electrical engineering products is likely to be 





the pre-war capacity in November, 1946, and will 
probably rise to 127 per cent. in 1947. 

It was reported in June, 1946, that the production 
of domestic electrical appliances was to be under- 
taken at Benoni, in South Africa; raw materials 
would be home-produced and machinery imported 
from Britain and the United States. The main 
reason for the decision to erect this factory was 
inability to obtain adequate supplies from Britain 
and America. The South African Board of Trade 
and Industries believe that the industry can produce 
at prices competitive with imported goods. The 
Union is also to undertake the production of electric 
lamps. The factory, which is the first to be erected 
in the new factory area at Port Elizabeth, has been 
built by a company jointly established by eight 
British firms, the concern being financed partly 
by South African capital. Among other instances 
of the progress of industrialisation within the Empire 
is New Zealand, where, in May, 1946, it was 
announced that a scheme for the mass-production of 
refrigerators and washing machines was well 
advanced, and other electrical appliances were being 

uced in tity. 
— the ie has emerged as a producer in 
the radio field. Prior to 1939, about six firms were 
engaged in assembling radio sets, and the total then 
employed was approximately 100. It was estimated 
that 40,000 sets were sold annually. In 1938, 
26,000 radio sets were imported into Eire, of which 
Great Britain supplied over 15,000. During the 
war, the difficulty in obtaining supplies led to the 
progressive manufacture of components, and, as @ 
result, Eire now has its own radio industry. Further 
development plans were made in 1946, and substan- 
tial increases in import duties were brought into 
effect in May ini order to protect the growing industry. 
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23-H.P. TRACTOR FOR MOUNTED IMPLEMENTS. 





23-H.P. TRACTOR FOR MOUNTED 
IMPLEMENTS. 


Mr. H. Fercuson has been associated with agri- 
cultural machinery since the first world war and the 
firm of Harry Ferguson, Incorporated, founded in the 
United States during 1939, has become one of the 
leading manufacturers of mechanised agricultural 
equipment. Hitherto, this firm has confined its manu- 
facturing activities to the western hemisphere, but 
a British counterpart, Messrs. Harry Ferguson, Limited, 
Coventry, has now been formed to set up in this 
country an organisation similar to that operating in 
the United States. The tractor is being produced by 
the Standard Motor Company, Limited, at their Banner- 
lane Factory, Coventry, and it is based on that manu- 
factured in the United States, while the farming imple- 
ments are being manufactured by a number of firms 
situated in different parts of the United Kingdom. 
When full production is reached, approximately 500 
tractors will be produced each day, 60 per cent. of 
which are intended for export. 

The tractor is constructed so that the implements 
can be connected directly to the rear of the tractor 
through a three-point hitch, controlled hydraulically 
so a8 to ensure uniform depth of working. It also 
allows the implement to be lifted clear of the ground 
when not in use, and the photographs reproduced in 
Figs. 1 and 2, on this page, show the tractor with the 
implement, in this case a plough, raised to the travelling 
position, and in operation, respectively. The tractor 
is constructed in the usual manner, wherein the 
engine, together with the transmission casings, forms 
the chassis. The motive unit is a four-cylinder, 
overhead-valve, petrol engine, which develops 23 brake 
horse-power at 1,500 r.p.m. The bore and stroke are 
3% in. and 3} in., respectively, which gives a cubic 
eapacity of 1,966 c.c. Wet-type cylinder liners are 
fitted and cooling is on the thermo-syphon system 
assisted by a centrifugal-type pump. The main 
bearings, connecting-rod bearings, and camshaft 
bearings are supplied with oil under pressure from a 
gear-type pump, the crankshaft being drilled for bottom- 
end lubrication. Air entering the induction system is 
filtered by an oil-bath type of air cleaner and a replace- 
able-cartridge type of oil filter is enclosed in the sump. 
Coil ignition is employed, the charging system for the 
6-volt accumulator being fitted with a voltage-control 
unit. A variable-speed centrifugal-type governor is 
fitted, which regulates the speed between the limits of 
400 r.p.m. and 2,000 r.p.m. 

The drive from the engine is transmitted to the 
gearbox through a single dry-plate clutch. The 
gearbox is fitted with constant-mesh gear wheels and 
provides four forward speeds and reverse. With the 
exception of the reverse idler, the gear shafts are carried 
in taper-roller bearings. The rear axle is of the semi- 
floating pattern with spiral-bevel final drive, the pinion 
being straddle mounted. The ratio of the rear axle 
is 6-66 to 1, which, in conjunction with the gearbox, 
gives a total gear reduction of 77-5 to 1 for first speed, 


57 to 1 for second speed, 41-4 ior third ¥ sym and 


19-8 to 1 for top speed, the total reduction for reverse 
gear being 67 to 1. The corresponding road speeds 


for the four forward speeds, when the engine is running | uni 


at the maximum governed speed of. 2,000 r.p.m., are 
3} mp.b., 4§ mph, 6} m.p.h., and 13} m.p.h., 
respectively. Internal-e i brakes are fitted 
to the rear wheels only, being operated either separ- 





ately, by pedals on each side of the tractor, or together 
by a master pedal located on the right-hand side of the 
tractor. The front wheels are steered independently 
by adjustable bevel-gear pinions, and the diameter of 
the turning circle when using the brakes is 16 ft. The 
front wheels are fitted with 4 x 19 and the rear wheels 
with 10 x 28 pneumatic tyres and the track width is 
adjustable, by increments of 4 in., between the limits 
of 4 ft. and 6 ft. 4 in. 

The implements are coupled to the tractor and the 
depth of ploughing is controlled in the same manner 
as for the Ferguson tractor manufactured by Messrs. 
David Brown Tractors, Limited, an illustrated descrip- 
tion of which was given in EnorngErina, vol. 142, 
page 224 (1936), but a brief description may be 
given here. Each implement is connected to the 
tractor through three links, two of which run from the 
main frame of the implement to points on the tractor 
well below the centre line of the rear axle. The third 
link, however, is carried on a triangulated bracket 
projecting above the main frame of the implement, 
and is connected to the tractor at a point slightly 
above the centre line of the rear axle. It will be under- 
stood that, with this arrangement, the two lower links 
will be in tension while the top link will be in compres- 
sion so long as the implement is at work, and the com- 
pressive load in this link is used to regulate the hydrau- 
lic system which controls the draught of the plough 
share. 

The hydraulic system consists of a cylinder and 
piston, oil being supplied under pressure by a pump 
driven from the transmission. The piston is con- 
nected through a lever to a transverse shaft located 
inside the top of the transmission casing, and this 
shaft is, in turn, connected through a suitable linkage 
to the two draglinks of the plough-to-tractor con- 
nection. When oil is admitted to the cylinder, the 
piston causes the transverse shaft to rotate and raise 
the two draglinks, thus lessening the draught of the 
plough share. Conversely, when the oil is allowed to 
escape from the cylinder, the draught of the plough 
share is increased. The flow of oil from the pump to 
the cylinder is regulated by a control valve which, in 
turn, is actuated by the top, or compression, link of the 
plough-to-tractor connection. The leading end of 
this link is coupled through a heavy coil spring to a 
system of levers inside the transmission casing, a 
so that any increase of the compressive load on the top 
link causes the control valve to move and admit oil 
to the cylinder, thereby reducing the draught of the 
plough share, while any decrease in this load moves 
the control valve in the opposite direction and allows 
the oil to escape from the cylinder, thus increasing the 
draught. The load on the top link, however, is 
directly proportional to the draught, which is set by a 
hand lever situated on the outside of the transmission 
casing. This lever sets the control valve so that, when 
the plough is lowered into the ground, a predetermined 
amount of oil is allowed to escape from the cylinder 
before the subsequent compressive load in the top link 
closes the valve, the actual draught of the ploughshare 
depending, of course, on the position of the hand lever. 
Once set, however, the ploughshare is maintained at a 
constant depth by the action of the hydraulic control 


t. 

In the event of the ploughshare striking an obstacle, 
the control-valve operating linkage is arranged so that 
the resulting large increase of pressure in the top link 
releases all the oil from the cylinder, thus removing 











Fig. 2. 


the weight of the plough and soil from the rear of the 
tractor. This reduces the weight on the rear whee 
but the pressure in the top link is maintained, an 
since this link is connected to the tractor above the 
centre line of the rear axle, some of the weight on the 
rear wheels will be transferred to the front wheels. 
As a consequence, the rear wheels will slip and damage 
to the plough and tractor is prevented. Furthermore, 
the striking of an obstruction cannot cause the front 
wheels to leave the ground, which is a valuable safety 
factor. The plough is designed so that the tendency 
is for the ploughshare to sink deeper into the ground 
when at work, the tendency being neutralised by 
the action of the hydraulic control unit. This is an 
important feature of the design, as the rear wheels 
of the tractor are held to the ground, thus allowing the 
weight of the tractor to be reduced considerably. 

Although the above description refers to the plough, 
the same principles are used for attaching, and control- 
ling the draught of, a variety of implements, such as 
ridgers, cultivators and harrows, which are available 
for use with the tractor. The weight of the tractor is 
approximately 2,500 Ib., while the overall length, 
width and height are 9 ft. 7 in., 5 ft. 4 in., and 4 ft. 4 in., 
respectively. The ground clearance is 1 ft. 1 in. 
under the centre and 1 ft. 9 in. under the rear axle. 
The equipment includes a 6-volt automobile-type 
electric starter,.which is operated by placing the gear 
lever in a sixth position, thus eliminating the possibility 
of starting the engine with the tractor in gear. An 
adjustable-type drawbar is provided as standard 
equipment, and a power take-off drive is fitted to the 
rear-axle housing. 








10,000-kVA SYNCHRONOUS CONDENSER.—The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have recently constructed a large syn- 
chronous condenser at their Witton works for the Reading 
power station of the Palestine Electric Corporation. 
This machine, which runs at 1,000 r.p.m., is rated at 
10,000 kVA, and supplies three-phase current at 6-3/6-9 
kV. It is designed to operate at zero leading power 
factor so as to correct the power factor of 4 load consisting 
of a large number of small motors driving irrigation 
pumps. It is run up to speed by a 500-h.p. synchronous 
motor. This, with its exciter, and the main and pilot 
exciters of the the generator, are all mounted on the same 
shaft. The condenser can also deal with 4,000 kVA at zero 
lagging power factor, so as to compensate for the capa- 
city effect of the network when the external load is low. 





THE CENTENARY OF THE CHEMICAL SOCIETY.—To 
commemorate the centenary of the Chemical Society. 
founded at a meeting held in the rooms of the Royal 
Society of Arts, a special joint meeting of the two societies 
will be held at the Royal Society of Arts, John Adam- 
street, Adelphi, London, W.C.2, on Wednesday, Feb- 
ruary 19, at 5 p.m. War conditions prevented the 
Chemical Society from celebrating the 100th anniversary 
of their first meeting, held on February 23, 1841, when 
Professor Thomas Graham was elected the first President. 
The commemorative meeting will be under the chair, 
manship of the Right Hon. Viscount Bennett, P.C.- 
K.C., LL.D., President of the Royal Society of Arts. 
The. lecturer .will be Sir Harold Hartley, K.C.V.O., 
C.B.E., M.C., F.R.S., whose subject will be “‘ A Century 
of Chemistry.” Tickets of admission are available on 
application to the secretary of the Royal Society of Arts. 
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REBUILT L.M.S. PASSENGER 
LOCOMOTIVES. 


THe London Midland and Scottish Railway Com- 
pany’s policy on the standardisation of locomotive 
types was outlined in an article on their new 2-6-0 
freight and 2-6-2 tank locomotives on page 128, ante. 
The difference between standard and obsolescent types 
was noted, but, in addition, there are occasions when it 
is desirable to rebuild an existing class, especially when 
this will lead to a reduction in the number of types of 
repaired boilers, or other. major components, which 
must be held in stock to facilitate rapid general repairs. 
Improvements in design may also be effected at the 
same time. 

The Company’s “ Patriot” class 3-cylinder 4-6-0 
passenger locomotives, fitted with parallel boilers and 
bearing the power classification 5X, were rebuilt 
versions of the “Sir Gilbert Claughton,” 4-cylinder 
4-6-0 passenger locomotives of the former London 
and North Western Railway Company. Fifty-two 
of these conversions were completed from 1930 to 
1934, to the designs of the late Sir Henry Fowler. 
Some of these engines are now due for new boilers, 
and the Chief Mechanical Engineer, Mr. H. G. Ivatt, 
M.I.Mech.E., is taking the opportunity of rebuilding 
them to accommodate the type 2A taper boiler which 
has proved very successful in the rebuilt “ Royal 
Scot” class (one- of the Company’s standard types), 
and in two “Silver Jubilee” class locomotives, 
Nos. 5735 and 5736. The conversion will also supply 
the increased locomotive power required by the traffic 
department, because the power classification will be 
taised from 5X to 6. The boiler pressure is increased 
from 200 lb. to 250 Ib. per square inch, and the trac- 
tive effort, at 85 per cent. boiler pressure, from 
26,520 Ib. to 29,590 Ib. The conversion of 18 “ Pat- 
riot ” class ‘engines has been authorised in the first 
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instance, and it is intended that this work shall be 
completed this year. Photographs of the class before 
and after rebuilding are reproduced in Figs. 1 and 2, 
on this page. 

The three original cylinders, 18 in. in diameter and 
26 in. stroke, have been replaced by three 17 in. in 
diameter and the same stroke. The sizes of the coupled 
wheels (6 ft. 9 in.) and the bogie wheels (3 ft. 3 in.) 
remain the same. The principal differences between 
the old parallel boiler and the new taper boiler are: 
length of barrel reduced from 13 ft. 3} in. to 
12 ft. 1144 in.; the parallel boiler was 5 ft. 34} in. in 
outside diameter at the smallest part and 5 ft. 5} in. 
at the largest part, and the taper boiler is 5 ft. 5 in. 
increasing to 5 ft. 10} in.; the outside dimensions of 
the firebox have been changed from 9 ft. 6 in. by 
4 ft. 0% in. to 10 ft. 3 in. by 4 ft. 0} in.; the super- 
heater elements from 24, 14-in. outside diameter by 
9 s.w.g. to 28, 1}-in. by 11 s.w.g. ; the large tubes from 
24, 5}-in. outside diameter by 7 s.w.g. to 28, 54-in. by 
7 s.w.g.; the small tubes from 140, 2} in. by 11 s.w.g. 
to 198, 1}-in. by 12 s.w.g.; and the distance between 
the tubeplates has been changed from 14 ft. to 13 ft. 
The total evaporative heating surface has been in- 
creased from 1,735 sq. ft. to 1,862 sq. ft., comprising 
183 sq. ft. for the firebox and 1,552 sq. ft. for the tubes 
of the old boiler, and 195 sq. ft. for the firebox and 
1,667 sq. ft. for the tubes of the new boiler. The 
superheater heating surface has been reduced from 
365 to 348 sq. ft., and the grate area increased from 
30-5 to 31-25 sq. ft. Standard type tenders, with a 
capacity of 4,000 gallons of water and 9 tons of coal, 
replace the former tenders of 3,500-gallons and 5}-tons 
capacity. The weights, in working order, show an 
increase from 80 tons 15 cwt. to 82 tons 0 cwt. for the 
engine, 42 tons 14 cwt. to 53 tons 13 cwt. for the 
tender, and 123 tons 9 cwt. to 135 tons 13 ewt. total, 
but it will be noticed that a considerable increase 





REBUILT LOCOMOTIVE WITH TAPER BOILER. 


of power has been obtained with an increase of only 
1 ton 5 ewt. in engine weight. The adhesion factor 
has been reduced from 5-05 to 4-65. 

During the conversion, the opportunity has been 
taken to renew the cab, smokebox and saddle, cylinders, 
spring suspension, etc., so that the new engines ar 
almost identical with the two converted “ Silver 
Jubilee’ engines. Rocking grates, self-emptying ash- 
pans, and self-cleaning smokeboxes are also provided 
The rebuilt locomotives are thus as modern in design 
as the Company’s standard locomotives, and will 
doubtless continue to operate for many years. 





THE Tupor I Crvii AtRcrarr.—aAt a Press conference 
held in London, on February 7, Mr. John Wilmot, 
Minister of Supply, announced that three defects had 
developed in the Tudor I aircraft. The defects were 
discovered during tropical trials carried out by the 
B.O.A.C. at Nairobi, and were stated to be tail buffeting, 
a reduction in the air miles per gallon, and a tendency to 
swing during take-off. Tail-buffeting can be said to be 
due to turbulent air, shed by the wings, striking the tail 
and, usually, indicates that the aircraft is approaching the 
stalling speed. On the Tudor I, however, it occurs at 
unusually high speeds and causes pronounced vibration 
in the tail. It was stated that, so far, only a preliminary 
report had been received by the Ministry of Supply, and 
it was not possible, therefore, to say how long it would 
take to effect a cure. It was possible that modifications 
already in hand for improving the aerodynamic efficiency 
of the aircraft would overcome these troubles. The 
defects were not apparent during trials held in the 
United Kingdom, and were attributable to the exceptional 
combination of high temperature and altitude encountered 
in Nairobi. Nevertheless, the same conditions might be 
met on other routes, and it was decided, therefore, not to 
use these aircraft unvil the defects are cured. 
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NOTICES OF MEETINGS. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
Centre: Feb. 17, 6 p.m., Royal Institution, Liverpool. 
“ Telecommunication Systems,’ by Mr. C. Lawton and 
Mr. V. H. Winson. Radio Section: Victoria-embank- 
ment, W.C.2. Feb. 19, 5.30 p.m., “* Disc-Recording 
Equipment,”” by Mr. H. Davies. Feb. 25, 5.30 p.m., 
“ Transmitting Station Design,’”’ by Mr. B. N. MacLarty. 
N.E. Centre: Feb. 19, 7 p.m., Literary and Philosophical 
Soc., Newcastle-upon-Tyne. Faraday Lecture. JInstitu- 
tion: Feb. 20, 5.30 p.m., Victoria-embankment, W.C.2. 
“Neutral Earthing of Three-Phase Systems,” by Mr. 
J. R. Mortlock and Mr. C. M. Dobson. Feb. 24, 5.30 p.m., 
Victoria-embankment, W.C.2. Discussion: ‘‘ Discharge- 
Tube Lighting.”” Mar. 3, 5.15 p.m., Central Hall, 8S.W.1. 
Graham Bell Centenary Lecture, by Sir Stanley Angwin. 
Measurements Section: Feb. 21, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘“‘ Finished Mouldings,” by Mr. 
W.D. Owen. Scottish Centre: Feb. 25, 6.15 p.m., Royal 
Technical College, Glasgow. ‘“ Arc-Welding Generators,” 
by Mesers. J. C., J. W. and W. I. Macfarlane. 

INSTITUTION OF MECHANICAL ENGINEERS.—Feb. 18, 
3 p.m. and 5.30 p.m., Storey’s-gate, S.W.1. James Clay- 
ton Lecture: “‘ Flow of Metals,” by Dr. A. Nadai. Feb. 
21, 5.30 p.m., Storey’s-gate, S.W.1. Discussion : ‘‘ Loco- 
motive Power at Speed.”” N.W. Branch: Feb. 20, 2.30 
p.m. and 5 p.m., College of Technology, Manchester. 
James Clayton Lecture. Midland Branch: Feb. 20, 
5.30 p.m., James Watt Institute, Birmingham. ‘“ Elec- 
tronics and Heavy Engineering,” by Dr. W. Wilson. 
Weatern Branch: Feb. 26, 7 p.m., Royal Fort, Bristol. 
“* Atomic Energy,” by Prof. A. M. Tyndall. East Mid- 
lands Branch: Feb. 28, 7 p.m., College of Technology, 
Leicester. ‘‘ Bomb Disposal,” by Dr. H. J. Gough. 

INSTITUTION OF CIVIL ENGINEERS.—Feb. 18, 5.30 p.m., 
Great George-street, S.W.1. ‘“ Civil Engineer as Arbitra- 
tor” by Mr. E. J. Rimmer. N.W. Assoc.: Feb. 19, 
6 p.m.,9, The Temple, Dale-street, Liverpool. “ Testing 
of Aircraft,” by Mr. J.C. King. S. Wales Assoc.: Feb. 
25, 6 p.m., Institute of Engineers, Cardiff. ‘‘ Codes of 
Practice,” by Mr. C. R. Woods. Yorkshire Assoc.: Feb. 
28, 7 p.m., Royal Victoria Hotel, Sheffield. “ Civil 
Engineering Costs,” by Mr. J. A. Neylon. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND.—Feb. 18, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. ‘“‘ Propeller Theory,”’ by Prof. L. C. Burrill. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Feb. 18, 7.30 p.m., George Hotel, Luton. ‘* Man- 
ners of the Modern Car,’”’ by Mr. M. Olley. Western 
Centre: Feb. 20, 7 p.m., Technical College, Gloucester. 
“ Driving Axles,” by Mr. E. B. Wilson. Birmingham 
Centre: Feb. 25, 6.30 p.m., James Watt Institute, Bir- 
mingham. “Cylinder Bore Wear,” by Mr. W. A. 
Robotham. 

RoyaL UNITED SERVICE INSTITUTION.—Feb. 19, 3 
p-m., Whitehall, S.W.1. “ Scientific Intelligence,” by 
Prof. R. V. Jones. 

ROYAL SociETY OF ARTS.—John Adam-street, W.C.2. 
Feb. 19, 5 p.m., “ A Century of Chemistry,” by Sir 
Harold Hartley. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Feb. 19, 
6.30 p.m., Institution of Mechanical Engineers, S.W.1. 
“ Welded Carriage Underframes,”’ by A. N. Moon. 

INSTITUTION OF PRODUCTION ENGINEERS.—Sheffield : 
Feb. 19, 6.30 p.m., Royal Victoria Hotel. “‘ Furnaceless 
Heating,” by Mr. J. F. Waight. Birmingham: Feb. 19, 
1 p.m., James Watt Institute. ‘“‘ Apprenticeship Train- 
ing,” by Lieut. R. Toyn. Glasgow: Feb. 20, 7.30 p.m., 
39, Elmbank-crescent. “ Production Standards in In- 
dustry,” by Mr. H. G. Houghton. 

INSTITUTION OF MINING AND METALLURGY.—Feb. 20, 
$ p.m., Burlington House, Piccadilly, W.1. ‘“ Bias Error 
in Mine Sampling,” by Mr. H. S. Sichel. 

INSTITUTE OF MARINE ENGINEERS.—Feb. 20, 7 p.m., 
Minories, E.C.3. Film: “ Kelvin.” 

JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W.1. Feb. 21, 6.30 p.m., ‘‘ Light and Colour,” 
by Mr. L. H. A. Carr. Feb. 28, 6.30 p.m., “ The Auto- 
mobile Gearbox,”’ by Mr. W. J. Kease. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Feb. 27, 
6 p.m., 11, Upper Belgtave-street, 8.W.1. ‘“‘ Structural 
Welding,” by Mr. A. Ramsey Moon. 
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THE FUEL CRISIS. 


His MaJsrsty’s Ministers have shown a tendency 
to resent suggestions that the present Government 
have at least one success to their score in having 
managed to do what neither Kaiser Wilhelm nor 
Hitler could accomplish, namely, paralyse the 
industrial life of Britain ; but the events of the past 
week more than justify the comparison. Indeed, 
the present state of the nation warrants an even 
stronger description than was employed by Mr. 
Anthony Eden in the House of Commons on Friday 
last, February 7, when he declared that “‘ we in 
this country are confronted with the gravest indus- 
trial crisis that has faced us at any time in the last 
20 years.” He might have made it 50 years without 
laying himself open to a charge of hyperbole ; and, 
in expressing that opinion, we have not overlooked 
that attempted revolution, the general strike of 
1926. The present emergency is definitely more 
serious than that existing during the general strike, 
because, in 1926, the Government strenuously 
resisted the would-be saboteurs of the nation’s 
industry ; to-day, the Government are themselves 
chiefly to blame for an economic disaster, the prob- 
able duration of which cannot be accurately 
forecast, while its ultimate effect can only be 
guessed at. 

At the moment, these events are so recent that 
they are vivid in every mind, but as a matter of 
record it is well that they should be summarised. 
On October 24, the Minister of Fuel and Power 
(Mr. E. Shinwell) made his now notorious declaration 
that “‘I want to tell you there is not going to be a 
crisis in coal—if by ‘ crisis ’ you mean that industrial 
organisation is going to be seriously dislocated and 
that hundreds of factories are to be closed down ” ; 
and as recently as December 9 he claimed that 
“the solid-fuel position is better to-day by far than 
it was 12 months ago.” The quantitative values 
to be applied to this comparison are less significant 
than the fact that it was obviously intended to allay 
public anxiety and discount criticism, which had 
been aroused by a succession of complaints from 
important manufacturing firms that they would 
have to close down if larger and more regular sup- 
plies of coal were not forthcoming. It was admitted 
that, in many cases, supplies had been irregular and 
often much below the quantity allowed by the 
Ministry ; but the new scheme of “ revised alloca- 
tions ” introduced by the President of the Board of 
Trade (Sir Stafford Cripps) was put forward as one 
which, at least, would ensure regularity, even 
though the quantities allocated had been scaled 
down drastically—by as much as 75 per cent. in 
some cases, below the Ministry of Fuel allowance. 

The Cripps plan, however, proved to be no more 
effective in meeting the needs of industry, and many 
large plants closed for the Christmas holiday with 
no very definite assurance that they would be able 
to re-open at the normal time. In January, the 
situation worsened steadily, and intermittent cuts 





and “load shedding” by electricity undertakings 
became more frequent and more prolonged, giving a 
clear warning to the whole country that the situation 
was precarious; but only the severe weather of 
the past fortnight revealed fully just how precarious 
it had been. 

On February 6, Mr. Ellis Smith, the Member for 
Stoke, sought to move the adjournment of the 
House ‘1 order to debate the question of industrial 
fuel supplies. In this he was unsuccessful though 
supported from all sides of the House, but a debate 
was arranged for the following day. It was opened 
by Mr. Stanley Prescott (Darwen) whose forceful 
speech was followed by one, even more trenchant, 
from a Socialist Member, Captain Raymond Black- 
burn (King’s Norton) ; and, among others, the con- 
tribution by Mr. Anthony Eden from which we 
quoted above, castigating the Minister of Fuel 
severely, and yet with measured terms and careful 
figures, for having failed to prepare for a demand 
that, heavy though it might be, could not be 
regarded as phenomenal or even unexpected. The 
Minister replied at length, but only when he was 
well past the middle of his speech (largely devoted, 
as usual, to Opposition-baiting) did he announce 
that, in the London, South-Eastern, Midland, and 
North-Western fuel districts, ‘‘ as from Monday, no 
electricity shall be supplied to any industrial con- 
sumer ...and supplies to domestic consumers 
shall be cut off during the hours from 9 a.m. to 12 
noon and from 2 to 4 in the afternoon.” [Hansard, 
February 7, 1947, col. 2183.] Mr. Shinwell con- 
cluded with the ‘“‘ hope that, in the course of a week 
or so, we shall be able to recover from the present 
position and to restore the full electricity supply to 
industry and to the domestic consumer.” 

The Minister ended his speech at 3.15 p.m. 
Rather more than an hour later—at about 4.25 p.m., 
as nearly as can be judged—Mr. S. Silverman 
(Nelson and Colne) made what can only be described, 
in the circumstances, as an extraordinary charge. 
‘Let me say it quite clearly,” he said, “1 accuse 
the Conservative Opposition in this House of deliber- 
ately exaggerating the situation, deliberately talking 
about a national crisis which does not exist, and in 
which they do not believe.” The newspapers of the 
following morning gave him the “lie direct ” when 
they revealed the extent of the industrial dislocation, 
resulting in forced unemployment for about 
2,000,000 persons. In another 72 hours or less that 
number was doubled. 

As on more than one previous occasion, the 
Government announcement was badly mistimed. 
Whether, as was suggested in the subsequent coal 
debate, on February 10, the Minister deliberately 
withheld his announcement until he could not be 
questioned on it, or whether he merely failed to 
foresee the importance of his timing, the fact 
remains that many thousands of persons affected 
left their work on the Friday without knowing that 
there would be no employment to resume on the 
Monday : and, it transpired subsequently, the elec- 
tricity undertakers themselves were hardly better 
informed. Rather more detailed announcements 
followed, indicating how particular trades and indus- 
tries were affected. They included an Order pro- 
hibiting the printing of all periodicals except daily, 
weekly and evening newspapers (with the solitary 
exception of the Radio Times); but even this was 
not final, as permission was given later, after dis- 
cussion between the Government and the repre- 
sentative organisations concerned, that the opera- 
tion of this embargo was postponed until Saturday, 
February 15, after which all such journals must 
suspend publication for at least two weeks. This 
was one more instance of muddled timing; for, 
when this announcement was made, most of the 
printing staffs concerned had assumed, or had been 
told, that their services would not be required, and 
they could not be readily recalled. This explains 
the fact that the present issue of ENGINEERING con- 
tains only 16 editorial pages and accounts also for 
the various departures from the usual make-up ; 
a trivial matter, perhaps, by comparison with the 
closing of the Austin Motor Company’s Works or 
any other manufacturing establishment, but one 
more achievement which Hitler did not manage to 
accomplish, and another indication (or so it would 
appear) of a lack of perspective on the part of those 
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in high places. Most thoughtful administrators 
would recognise that. to economise by shutting down 
absolutely the dissemination ot technical knowledge 
is, to say the least, a dismal and bankrupt policy, 
though we would acquit the Ministry of any inten- 
tion to interfere deliberately with the relatively 
few journals which are in a position to bring expert 
criticism to bear on the technical aspects of the 
Government's present cenfusion. 

Taking a long-term view, it is probably true that 
the expert knowledge which the Government appear 
to lack—or, perhaps it would be more true to say, 
to have ignored—can be more usefully applied, to 
ensure that there is no repetition of the present 
national catastrophe than in criticising the past 
shortcomings which have caused it; and, to that 
extent, a few weeks’ interruption in the publication 
of trade and technical journals is a handicap that 
can be overcome fairly speedily. It will be less 
easy, unfortunately, to make up the economic 
leeway. Manufacturing undertakings, and distri- 
butive organisations, too, which have been shut 
down for a period of weeks cannot be restored 
instantly to full productive efficiency ; it will take 
many months to recover normal conditions over a 
great part of the industrial life of the country. 
Meanwhile, the export trade which is so vital to 
the national interests, is bound to suffer severely. 
The contribution of the motor trade alone is im- 
portant enough for its cessation to make a significant 
difference to the balance sheet; Mr. R. Gresham 
Cooke, the Director of the Society of Motor Manu- 
facturers and Traders, stated on January 30 that, 
during 1946, the British motor industry was export- 
ing cars, commercial vehicles and accessories to the 
amount of 1,000,000/. a week—and the goodwill 
that this represents is much more easily lost: than 
regained. 

By the time that the present emergency has 
passed, the stocks which prudent firms normally 
keep in hand will be exhausted and the whole 
industry of the country will be living from hand to 
mouth, as the electricity stations and the gasworks 
are doing already. It is to be expected that the 
first concern will be to restock these and other 
public services, such as the railways, and only when 
this has been done will there be any general distri- 
bution of coal to industry. The next stage will be 
to meet the immediate needs of domestic consumers, 
and, if possible, to enable them to accumulate some 
small stock in readiness for next winter as an 
insurance against a repetition of the kind of wide- 
erg discontent that Governments chiefly fear. 

ere was more than a hint of this fear in the 
recent speech of Sir Hartley Shawcross, when he 
referred to the risk that, unless some relief comes 
quickly, the prospect of “Socialism in our time ” 
becomes increasingly remote. Concurrently, of 
course, the respite afforded by the American and 
Canadian dollar loans is drawing rapidly to its 
close and the time is approaching when the people 
of Britain may receive a lesson in cold economics 
that they will not like. On Wednesday, newspaper 
headlines announced that “‘ Ministers Plan Drastic 
Steps,” and these have now been disclosed. A special 
joint committee has been formed, under the chair- 
manship of the Prime Minister. It includes six mem- 
bers of the Government, with Lord Hyndley, Mr. 
Harold Hobson, and Sir James Milne. 

The President of the Institution of Heating and 
Ventilating Engineers (Mr. E. A. Couzens) com- 
plained of Mr. Shinwell, at their annual dinner 
yesterday, that “‘ You can fuel all the people some 
of the time, and some of the people all the time, 
but you can’t fuel all the people all the time.” 
The public, and especially the industrial public, 
may well ask “Why not?” ; though most of them 
know the answer. So do the Ministers, though they 
may not be ready to admit it publicly; it is the 
urgent need for a drastic reduction in the number 
of disrupters of industrial peace whose livelihood 
depends on the amount of trouble that they can 
stir-up. The root cause of “‘the present crisis ” 
does not lie in the weather, or even the two wars, 
but in the systematic creation and maintenance of 
discontent. To continue to ignore that fundamental 
fact will not only impose further delays on the 
slow process of recovery, but will lead straight to 
economic suicide. 





THE‘ FIRE GRADING OF 
BUILDINGS. 


Buiipine fires are not a major cause of loss of lif 
by accident in Great Britain, although distressing 
events occur from time to time, both in factories and 
private houses; property loss, however, is heavy, 
and large fires may inflict inconvenience and 
expense on the owners of neighbouring buildings 
which are not directly concerned. The obvious 
way of dealing with a fire is to attempt to put it 
out, but the whole subject of fire limitation and pre- 
vention has other aspects than that which is asso- 
ciated with the work of fire brigades. The question 
of the safety of occupants has received a fair amount 
of attention as far as buildings open to the public are 
concerned, and various by-laws prescribe the pro- 
vision of safe means of exit, but little attention 
appears to be given to that matter in dwelling houses. 
There are two other aspects of the general question 
which are of importance, one is the fire-fighting 
equipment which is permanently installed in build- 
ings, an obvious example of this being the sprinkler 
systems which are extensively fitted in commercial 
premises; the other is the extent to which the 
structure of a building is itself of a fireproof or 
fire-retarding nature. 

It is possible that this latter consideration is the 
most important aspect of the whole question. Fires 
start in one place and, if the construction of the 
building is such that it does not spread from the 
room or compartment in which it originates, the 
loss of material will be restricted to the contents 
of the room, occupants of the building will probably 
escape without difficulty, and the limitation of the 
scope of the fire will make it more easily dealt with. 
This matter of the inherent fire-resisting quality of 
the various materials which are employed in struc- 
tures is dealt with in a recent report entitled Fire 
Grading of Buildings,* which has been prepared by 
Joint Committee of the Building Research Board 
and the Fire Offices’ Committee. It is intended to 
review the whole question of building fires, and 
sections of the report to be published later will deal 
with fire-fighting equipment, means of escape, and 
chimneys and flues. The present section of the 
report is confined to grading. The fire grading of 
buildings is apparently a new term. B.S.S. 476- 
1932 is concerned with the grading of constructional 
materials in accordance with their fire-resisting 
properties, but does not cover structures. 

It is stated in the report that a considerable pro- 
portion of all fires are attributable to carelessness, 
and it is added that “‘ it is doubtful whether this fac- 
tor will ever be wholly eliminated.” The Committee 
may be assured that it will not, and although the 
recommendation that “efforts should be made 
through research and other means to reduce the 
incidence of fires from this and other causes” may 
be supported, the fact that fires will continue to 
occur must be accepted. The suggestion made 
above that the employment of fire-resisting struc- 
tural arrangements is perhaps the most important 
aspect of fire limitation and control is not intended 
to imply that other measures should not be employed 
to the maximum extent possible, and it is clear that 
in so far as hand appliances, sprinklers, dry rising 
mains and other fire-fighting arrangements are incor- 
porated in a building they may offset to some extent 
the demands made on the fire-resisting quality of 
the building itself. The question, like most other 
practical affairs, is one of compromise. It might be 
possible to construct, say, a warehouse in such a 
way that even a fierce fire lasting several hours 
would be confined to the floor or compartment in 
which it originated, but the cost of such a structure 
might be out of proportion to the value of the goods 
stored. It is important to limit fires not only from 
the point of view of the building concerned and the 
material it contains, but also with regard to the 
safety of surrounding property, but the cost of 
security must be balanced against its benefits. 

The scheme of the report is to relate the recom- 
mended type of construction to the “ fire load ” of 
the building concerned. In connection with the 
use of the word “‘ recommended ”’ it should be noted 





* Post-War Building Studies No.20. H.M. Stationery 
Office, for the Ministry of Works. [Price 1s. 6d. net.] 





the purpose of the committee was to draw up a 
rational system of fire grading, not to promulgate 
official requirements, A dissenting member of the 
committee thought that the report should have 
“stated specifically which of its recommendations 
should be the subject of legislation.” It is obvious 
that the question of fire protection involves many 
factors other than technical ones. The whole 
position is of considerable legal complexity. Most 
existing regulations are incorporated in local by- 
laws and the committee was not constituted to deal 
with the political implications of the matter nor to 
propose rules the application of which would raise 
the whole question of the status of local authoritics. 

The damage hazard from fires in buildings largely 
depends on the quantity, nature and distribution 
of the materials they contain, and the term “‘ fire 
load ” has been adopted by analogy with structural 
loads, the fire load being determined by multiplying 
the weight of all combustible materials by their 
calorific values and dividing by the floor area. 
Data, not yet published, compiled by the Building 
Research Station, indicate that the fire load of 
residential buildings, schools, offices, etc., does not 
exceed 100,000 B.Th.U. per square foot. For shops 
and factories dealing with combustible material, the 
figure is usually greater than this, and for ware- 
houses, may range up to 1,000,000 B.Th.U. per 
square foot. For convenience in grading buildings, 
three types of occupancy are specified ; for those of 
low fire load a figure of less than 100,000 B.Th.U. is 
adopted ; moderate fire load lies between 100,000 and 
200,000 B.Th.U., and high fire load between 200,000 
and 400,000 B.Th.U. It is not overlooked that the 
danger hazard will be affected by the distribution of 
material in a building, and it is stated that experience 
shows that when the fire load over any 10 sq. ft. of 
floor is not more than twice the average, the effects 
of a fire are not appreciably different from those 
produced by uniform distribution. A table, giving 
the calorific values of a large number of materials, 
is included in the report ; from it, fire loads may 
be computed. As examples of materials which are 
held in bulk in many factories, the calorific values of 
flour, margarine and paper may be quoted; the 
figures are 6,400, 13,400 and 7,000 B.Th.U. per lb. 

On the general basis of confining a fire to the com- 
partment of a building in which it breaks out, 
various types of construction are recommended for 
various occupancies, the types being graded in 
terms of their fire-resistance in hours. For instance, 
a steel frame with 2}-in. concrete protection, 9-in. 
brick walls, and 6-in. reinforced-concrete floors, has a 
resistance of 4 hours, and a building of this type may 
be rated as fully protected. An example of less 
complete pratection suited for lower fire loads is 
provided by a building having load-bearing brick 
walls, timber floors and roof protected by plaster 
ceilings on expanded metal and fire-retarding roof 
covering. The separating walls of such a structure 
also provide 4 hours protection, but the figure for 
the floors and roof will be only about 4 hour. Be- 
haviour will depend on the extent and fierceness 
of the fire, and a difficulty in the way of by-laws 
drawn up in terms of types of industry is that the 
occupancy of commercial buildings may well change. 
This, however, does not. affect the value of the in- 
formation given on the fire-resisting qualities of the 
types of construction in use. 

As a serious fire, not constrained, may spread to 
other buildings, the exposure hazard demands 
attention in any assessment of degree of protection. 
The matter is dealt with by recommending minimum 
distances between buildings of various types of fire- 
load occupancy. This aspect of the matter may 
usually be dealt with without trouble in newly- 
planned factory areas, but many difficult cases 
arise in built-up towns, particularly in connection 
with buildings facing on closed courtyards not 
directly accessible from the street. Some degree of 
protection may be afforded by arranging that win- 
dows and other openings in the two buildings shall 
not directly face, and fireproof shutters may be pro- 
vided which may be drawn into position over open- 
ings in case of a fire. As appliances of this kind may 
not be used for long periods and, if external, may be 
found to be immovable when required, it is suggested 
that attention should be given to the design of 
shutters for fixing inside. 
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NOTES. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held in London on 
February 7, in conjunction with the Institution’s 
Applied Mechanics Group, whose chairman, Pro- 
fessor H. W. Swift, D.Sc. (Eng.), presided. A paper 
on “ Basic Principles of Automatic Control Systems,” 
by Professor A. Porter, M.Sc., Ph.D., was read and 
discussed. The author explained that his objects 
were to present some fundamental aspects of the 
design of automatic control systems and to introduce 
a modified approach to the problems of automatic- 
regulator design; a major difficulty hitherto had 
been a lack of standardisation of the terminology 
of the subject, and he attempted to co-ordinate 
recognised industrial usage to some extent, with 
the recommendations of the Servo Nomenclature 
Panel of the Ministry of Supply. The performance 
of an automatic control system, Professor Porter 
continued, was usually assessed by the speed of 
response to a sudden disturbance, the nature of the 
response, and the magnitude of the steady-state 
errors; but, in such complex systems as those 
associated with the control of gunfire, it might be 
desirable to study also the frequency response 
characteristics of each main element and to deter- 
mine the overall performance by vector methods, 
the adaptation of which to servo-system design had 
facilitated progress considerably. The value of 
“disturbance feed-back” in reducing lags in the 
operation of automatic regulators was demonstrated 
by a comparison of systems with and without this 
feature. 


PROPOSED DEVELOPMENTS IN SouTH WALES 
Sree. Inpustry. 


In the course of an address delivered before the 
Port Talbot and Aberavon Chamber of Trade, on 
February 6, Mr. E. H. Lever, chairman of Messrs. 
Richard Thomas and Baldwins, Limited, dealt 
with a scheme for the modernisation of the South 
Wales steel-sheet and tin-plate industry. He stated 
that the directors of Messrs. Guest Keen Baldwins 
Iron and Steel Company, Limited; Guest, Keen 
and Nettlefolds, Limited; the Llanelly Associated 
Tinplate Companies, Limited; and Messrs. John 
Lysaght, Limited, had co-operated in the formation 
of a company to be known as the Steel Company of 
Wales. This concern would have the responsibility 
of planning, erecting and managing a new hot strip- 
rolling mill at Margam, and cold-reduction plants 
at Llangyfelach, in the Swansea district, and at 
Trostre in the Llanelly area, and of selling their 
products in the home ‘and export markets. The 
scheme had received the approval of the British 
Iron and Steel Federation, and its fate was now 
in the hands of the Steel Board. What the decision 
of the Board would be or when it would be given 
were not known. If, however, everything went 
as the promoters of the scheme wished, from four 
to four and a half years would elapse before the 
new plant was in full production. Briefly, the 
plant envisaged would lead to the doubling of the 
present output of the Port Talbot and Margam coke 
ovensand blast furnaces, and, as a result of the erec- 
tion of a new melting shop at Margam, the ingot 
production would be trebled. The new continuous 
hot strip mill at Margam would have an output of 
20,000 tons a week ; the width of the mill rolls would 
be 80 in., and the sheared width of the finished rolled 
strip would be 72 in. It was proposed that the hot 
strip mill should roll a coil weighing 15,000 Ib., or 
nearly 7 tons, and the horsepower for driving the 
mill, namely, 46,000, would be greater than that of 
any equipment hitherto employed. The main fea- 
tures of the Swansea and Lianelly district cold- 
reduction plant would be their strong construction 
and their high speed, which would be up to 4,000 ft. 
per minute. There would be corresponding increases 
in the speeds of the pickling, de-greasing and cutting- 
up plants, and other equipment, and appropriate 
tinning fadilities would be provided. The quality 
of the steel sheets and tin-plates produced would 
equal that of material produced anywhere in: the 
World, and should prove of material assistance in 
Mereasing export trade. , 


LETTERS TO THE EDITOR. 
FEED DISTRIBUTION AND HUNTING 
IN MARINE WATER-TUBE BOILERS. 

To THE EpiTor oF ENGINEERING. 

Sm,—The following refers to Mr. S. Weinberg’s 
letter published in your issue of January 10, 1947, 
on page 41, and my own in your issue of Decem- 
ber 20, 1946, page 592, regarding the temperature 
reached by feed-water droplets spraying from feed 
pots to the water surface. 

We are agreed that saturation temperature can 
be reached by the droplets, and Mr. Weinberg’s 
expression of the heat-transfer equation. in the 
differential form is, of course, the correct approach 
for anything more than a rough investigation. His 
treatment of the time of fall of a droplet through the 
steam, though probably sufficiently accurate for 
most purposes, is less complete, since a general 
conclusion is drawn from consideration of Stokes’s 
Law, which only holds good for laminar flow condi- 
tions up to the Reynolds number 0-4. 

The following investigation of the time of fall of 
the droplet qualifies the assumption made in my 
letter, and may be of interest as an amplification of 
Mr. Weinberg’s remarks. 

Let m = mass of droplet = $ 7r* p, D the drag 
exerted on the drop by the medium, p, the density 
of the medium, S the distance through which the 
drop falls, ¢ the time of fall through the distance, 
v the velocity of fall at any instant, and C, the drag 
coefficient. 

Then the net downward force of a droplet is 

mg - tr psg —D. 
.*. the downward acceleration is given by 
as a Pe D 


Ty g- rh ai . « (i) 
The drag is given by 
re 
D=Cpp,57r . . - (2) 


and for laminar flow, for which C, = 24, — Rey- 
nolds number, 
D=3yurad = (Stokes’s Law). 

A drop will reach its terminal velocity when there 
is no net downward force, and if Stokes’s Law is 
assumed to hold good, the value of this velocity is 
given by 
_ 2077 (pi -- Ps) 

9p 

The value of v; will be 6-55 tt. per second if the 
drop diameter is of the order 0-003 in., and so 
droplets of any practicable size will be accelerating 
throughout the fall. 

For the turbulent-flow conditions which exist for 
values of the Reynolds number above 0-4, the drag 
is greater than that given by Stokes’s Law. Eisner’s* 
data show the value of C, to be approximately 
constant and equal to 0-5 for the range of Reynolds 
number 400 to 10,000, which, for a }-in. droplet, 
covers velocities above 0-5 ft. per second, and 
therefore most of the fall. For all velocities less 
than this, C,, will have a value greater than 0-5. 

If C, is assumed to have the constant value 0-5 in 
equation (2), then 


7 as\? 
D ay (+) 


and from equation (1) 


as (.-% --."()' 
_* p,J ier p,\at)* 


The solution of this equation is 
38 Ps 
cosh-1 ¢e!F P1 


t= . 

bene -3)) 

16r p,; Pi 

Equation (3) gives the following values for the 
time of fall of a droplet for a distance of 8 in. 
through saturated steam at a pressure of about 
650 lb. per square inch. 
Drop Diameter (in.). 


% 





(3) 


Time of fall (sec.) 


0-031 0-293 
0-063 0-25 
0-125 0-227 
0-25 0-216 








* Proc. Third Int. Cong. App. Mech., Stockholm, 1931. 


This compares with a time 0-203 second for a 
free fall. 

Some addition to the time of fall tabulated above 
must still be made, of course, to allow for the 
upward velocity of the steam from the water 
surface. 


Yours faithfully, 

F. J. Kiva, 

Royal Naval College, Cdr. (E), R.N. 
Greenwich, 8.E.10. 


January 27, 1947. 





TRANSITION CURVE 
TRIGONOMETRY. 
To THE Eprror oF ENGINEERING. 

Sm,—In reply to Mr. Brownfield’s letter on 
page 112 of your issue of January 31, the author 
does not propose to use the ellipse as a transition, 
as stated very definitely in the article on pages 409 
and 410 of your issue of November 1, 1946. The 
ellipse was given as an example to show how all 
transition curves can be related to the unshifted 
circle. 

The author is not familiar with the Euler spiral, 
though he knows the lemniscate. The Murray 
spiral, tables of which are available and will be 
published shortly, fulfils in full measure all the 
“desirable properties” listed by Mr. Brownfield. 
(Obviously, the “‘H” in (c) and (d) is a printer’s 
error for “ It.’’) 

One desirable quality, in fact the ideal quality, 
of a transition curve, not found among those listed 
by Mr. Brownfield, but which is present not only in 
the ellipse as shown in the article, but also in the 
lemniscate and all other curves, exclusively when 
treated by the Murray technique, is that of being 
attachable to an existing circular curve, or exchange- 
able with it. 

Yours faithfully, 
** Penwartha,” F. T. Murray. 
Treverbyn-road, Padstow, 
Cornwall. February 4, 1947. 





ADIABATIC PROCESSES. 


To THE EpiTor oF ENGINEERING. 

Sm,—The question at issue between Mr. Pocho- 
bradsky and his critics seems merely to be whether 
the word “adiabatic” should properly include all 
changes taking place in the state of a heat-insulated 
substance, or whether it should be confined to isen- 
tropic changes alone. 

I remember discussing this question many years 
ago with the late Mr. H. M. Martin, whose authority 
on thermodynamics is undoubted, and I have no 
doubt that he would have supported Mr. Pocho- 
bradsky’s point of view. Martin defined an 
adiabatic process as one in which there was neither 
transmission of heat as such to or from the sur- 
roundings, nor was any energy in the form of heat 
added to the substance by reason of frictional or eddy 
losses occurring during the process. In short, he 
regarded any heating of the substance, by friction 
or turbulence, to be the equivalent of transmitting 
heat to it from the outside. I think that. this 
view is in accordance with the general interpretation 
of the term by practical engineers, and is one that 
can be recommended to students. 

Yours faithfully, 
i n, R. H. Parsons. 

Heathfield, Sussex. 

February 10, 1947. 





ADIABATIC PROCESSES : ERRATUM.—We regret that a 
printer’s error occurred in Mr. Sydney Thomas’s letter on 
Adiabatic Processes, which appeared in our issue of 
January 31, on page 112. The first term in the formula 
on the third line from the bottom of the middle column 
should, of courss, be T d¢. 





SIEMENS ACQUIRED BY BRITISH MILITARY GOVERN- 
MENT.—An official statement from Berlin announces 
that the Siemens electrical concern in Germany has 
been taken over by the British Military Government 
under the law forthe control of property. Normal busi- 
ness will still be carried on, but it will not be possible for 
any action to be taken which affects the firm’s financial 
position, such as transferring subsidiaries to British or 





American ‘interests. 
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In the industries covered by the statistics regularly 
a by the Ministry of Labour and National 
ice, the changes in rates of wages reported to 
have come into operation in the United Kingdom 
during December resulted in an te increase 
estimated at approximately 38,0001. in the weekly full- 
time wages of about 145,000 workpeople. The principal 
groups of workpeople affected by the increases in rates 
of wages were those employed in rayon-yarn production, 
as manual workers in the non-trading services of local 
authorities in the administrative county of London, 
and in Kent, Surrey and Sussex, in the manufacture 
of stamped or pressed-metal wares, in the retail meat 
trade, and in aerated-waters manufacture. 


Of the total increase of 38,000/., about 14,800J. 
was the result of arrangements made by Joint Indus- 
trial Councils, or other joint standing bodies established 
by voluntary agreement ; about 7,7001. resulted from 
arbitration awards; about 7,000/. took effect under 
otders made under the Wages Councils Acts; and 
most of the remainder was the result of negotiation. 


In the cotton-spinning and weaving industry, the 
normal working week was reduced from 48 to 45 hours, 
to be worked in five days of nine hours each. Work- 

ple employed in gold, silver, etc., working in 
irmingham had their normal weekly hours reduced 
from 47 to 45. In the perambulator and invalid 
carriage industry the normal weekly hours beyond 
which overtime rates are payable under the Wages 
Councils Acts, were reduced from 48 to 44. 


The number of industrial disputes involving stoppages 
of work in the United Kingdom reported to the Ministry 
of Labour and National Service as beginning in Decem- 
ber, 1946, was 79. In addition, nine stoppages which 
began before December were still in progress at the 
beginning of that month. The approximate number of 
employees involved during December in these 88 
stoppages, including persons thrown out of employment 
at the establishments concerned though not themselves 
parties to the disputes, is estimated at 18,000. The 
aggregate number of working days lost during December 
was about 49,000. Of the stoppages of work known 
to have been in progress at some time in December, 
the coal-mining industry accounted for 44, involving 
nearly 3,000 men and resulting in an aggregate loss of 
4,000 working days. 


Of the 79 disputes, leading to stoppages of work 
in December, 27, directly involving 2,800 persons, 
arose out of demands for increases of wages; 23, 
directly involving 2,300 persons, out of other wage 
questions ; 2, directly involving 300 persons, out of 
questions as to working hours; 10, directly involving 
600 persons, out of questions relating to the employ- 
ment of particular classes or soap; 15, directly 
involving 2,000 persons, out of other questions respect- 
ing working arrangements; and 2, directly involving 
300 persons, out of questions of trade-union principle. 


The total number of disputes involving stoppages of 
work reported as having begun in 1946 was 2,191. The 
total number of — involved in all stoppages in 
progress during the year (including those which began 
in 1945 and extended into 1946) was nearly 530,000. 
The te number of working days lost in 1946, 
through all stoppages in progress during the year, was 
approximately 2,160,000. 


In a review, covering among other things, w: 
fluctuations in 1946, y * Minitry of alee an 
National Service state that the changes in rates of 
wages reported up till the end of July resulted in an 

te net increase in weekly full-time rates of 
wages of about 2} millions. The increase in the last 
five months of the year was nearly 600,0001. In the 
whole year, the aggregate net increase was thus nearly 
2,850,0001. in the weekly rates of wages of nearly 
7,850,000 workpeople. 


The Ministry estimates that the increase in hourly 
rates of wages was about 10 per cent. on the average, 
making a total increase, since 1939, of 68 to 69 per cent. 
These percentage increases in weekly and hourly rates 
of wages, take no account of the marked increases in 
average earnings which resulted during the war from 
the operation, of other factors such as fuller employment, 
overtime working, and the extension of systems of 
payment by results. 


The Amalgamated Engineering Union, it is stated, 
are preparing a new scale of wages for apprentices to 
submit to the Engineering and Allied Employers Na- 





tional Federation. Under it, the starting rate of a bey 
aged 14 would be 25s. per week, rising by annual 
increases f& 81s. 4d. per week at the age of 20, It is 
claimed that the existing rates for apprentices are 
lower than those paid to young female workers in the 
industry. para 

The National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and the 
Railway Clerks’ Association have jointly submitted 
to the main-line railway companies a claim for higher 
wage rates and shorter working hours. An all-round 
wage increasé of 20s. a week is desired. The National 
Union of Railwaymen and the Associated Society of 
Locomotive Engineers and Firemen ask for a reduction 
of the working week to 40 hours, and the Railway 
Clerks’ Association—in accordance with a decision of 
its annual conference—for a reduction of the working 
week to 35 hours. All three unions claim double time 
for work on Sundays and Saturday evenings. 


Under proposals of the Industrial and Staff Canteen 
Undertakings Wages Board, which are to take effect 
in March, there will be an overall increase of 4s. a 
week in the wages of men and one of 3s. a week in those 
of women, with proportionate increases in the case of 
male juniors, 21 years of age and under, and in the 
case of women, 18 years and under. The highest 
minimum rate for a male canteen worker will be the 
51. 14s. a week paid to a cook, if he does not “ live in,” 
or 4. 17s. a week if he does “‘ live in.” Corresponding 
rates for a woman cook will be 4J. 3s. and 31. 6s. Men 
managers and superintendents not “living in” will 
receive from 5l. 14s. to 71. 4s., and women managers 
and superintendents from 41. 3s. to 5l. 13s., according 
to the size of the staff they control. 


Representatives of the Transport and General 
Workers’ Union and of the London Passenger Transport 
Board , last week, to the introduction of a 
44-hour working week for London omnibus, tramway 
and trolleybus employees. Other subjects discussed 
at the meeting were holidays with pay, night work, 
and payment for work on Sundays. 


Replying to a question in the House of Commons 
last week, Mr. Isaacs, the Minister of Labour and 
National Service, stated that on December 9, the 
latest date for which figures were available, 40,700 
insured men and 8,600 insured women had been con- 
tinuously unemployed for from six to twelve months, 
and 25,000 men and 3,500 women for more than a year. 
These people were mainly in the development areas. 


On the same day, the Minister, answering a question 
by Professor D. L. Savory, the Conservative Member 
for Belfast University, said that there had been 3,855 
stoppages of work arising out of industrial difficulties 
since May 1, 1945, involving the loss of approximately 
4,750,000 working days. Most of the stop 
been unofficial, but the information which he had did 
not permit a distinction to be made between these and 
official stoppages. Over a similar period after the 
last war, 43,750,000 days were lost. 


The special joint sub-committee appointed by the 
National Joint Industrial Council for the Building 
Trades to consider the application of the unions for an 
increase of were unable to find a solution of the 
difficulty, and the matter was, accordingly, referred to 
the Minister of Labour and National Service. The 
application is for an increase of 6d. an hour in the wages 
of craftsmen and an increase of 9d. an hour in those of 
labourers. Present wage rates in all the large indus- 
trial centres outside London are 2s. 6d. an hour for 
craftsmen and 2s. an hour for labourers. Outer London 
rates are 2s. 7d. and 2s. ld., respectively, and Inner 
London rates 2s. 7}d. and 2s. 1}d., respectively. 
There are four grades of lower rates for small towns 
and rural areas, the lowest being 2s. 4d. for craftsmen 
and le. 104d. for labourers. 


The United States Department of Labour estimates, 
the British Ministry of Labour Gazette says, that the 
number of civilians in employment in America, in 
industries other than agriculture and domestic service, 
in October last year, was approximately 40,187,000. 
This was 0-1 per cent. higher than the figure for Septem- 
ber, and 14 per cent. higher than that for October, 
1945; it was 32-4 per cent. higher than the average 
for the year 1939. The number of wage-earners 
employed in manufacturing industries in October, 1946, 
is estimated to have been 0-2 per cent. higher than in 
the previous month, and 15-2 per cent. higher than in 
October, 1945; it was 47 per cent. above the average 
for the year 1939, 





A NEW PILING FORMULA. 


At a meeting of the Institution of Civil Engincers, 
held on January 21, 1947, at Great George-sircet, 
London, 8.W.1, Dr. Oscar Faber, 0.B.E., submitted 
paper for discussion, entitled “‘ A New Piling Formula,” 
@ summary of which is given below. The following 
symbols are used :— 


M = weight of monkey, in tons. 
weight of pile, in tons. 
2 area of pile sides embedded in soil, in square feet, 
take-up of pile after rest, in tons. 
free drop of monkey, in inches. 
free drop of monkey at refusal, in inches. 
diameter or size of pile, in inches. 
length of pile, in inches. 
thickness of packing in helmet, measured after 
compression by driving, in inches. 
elastic modulus of pile, in tons per square inch. 
elastic modulus of packing, in tons per square 
inch. 
set per blow at end of driving, in inches. 
temporary elastic compression of pile, in inches. 
plasticity or dashpot factor. 
load on pile, in tons. 
driving resistance, in tons. 
factor of safety. 


The researches which led to the adoption of the 
new formula were originally intended to confirm the 
accuracy of the formula propounded by Mr. Alfred 
Hiley, M.I.N.A., A.M. Inst.C.E. (“ Pile-Driving Calcu- 
lations with Notes on Driving Forces and Ground 
Resistance,” The Structural Engineer, vol. 8, page 246 
(1930)*). It was found in practice, however, that 
Hiley’s and other formule gave inconsistent results. 
This was demonstrated by applying the formule to 
two typical piles, details of which are given in the 
paper, the values of the safe load in tons, as given by 
each formula, being as follows :— 


Formula. 
Engineering News 
Saunders... 
Dutch... oe 
Hiley (with F = 3) 


Example (a). 
14:2 
96-0 
85-0 
43-33 


Example (b). 
25-6 
96-0 
46-5 
42-66 


It was apparent that further research was required, 
and it was considered that a satisfactory formula should 
differentiate between piles in clay and piles in sand or 
ballast. The new formula gives the following results 
for the examples quoted above :— 


Example (a). Example (d). 
Faber (F = 2),insand or 
ballast 59-5 82-5 


Faber (F = 2),in clay ... 21-7 33-0 


The formula is based on the results of twenty 
years of tests and research. The behaviour of many 
piles was observed, from 2 in. square and 6 ft. long 
to 16 in. square and 50 ft. long; of timber and of 
reinforced concrete ; with and without packed helmets ; 
driven to large and small sets ; in clay and in sand or 


had | ballast; and the same pile was tested with varying 


drops at the same penetration with the object of measur- 
ing the corresponding sets and subsequently testing 
with a static load. To eliminate as many variables 
as possible, the small 2-in. square test piles had an 
enlarged foot 3 in. square and 3} in. long, pointed at 
45 deg., so that the cohesion or side friction was small 
and constant at all depths of penetration. For the 
same reason, no helmet or packing was used on the 
small test-piles, and the monkey was dropped in 
leaders from a measured height, but was not attached 
to any winch or rope passing over a —_- Temporary 
compression c, at the instant of the blow, was measured 
by drawing a pencil, guided by a fixed straight-edge, 
across a piece of paper which was attached to the side 
of the top of the pile. This also showed the value of s. 
The tests with small piles were regarded only as 
additions to tests with full-size piles, and as indicating 
the rational nature of the new formula. 

A satisfactory formula should fulfil two requirements. 
First, if a pile is tested with varying drops and the 
co nding sets are measured, the formula should 
give the same value of R for the different readings. 
If not, it is irrational, since there is no reason why one 
drop should be right and all others wrong. No exist- 
ing formula would stand this test. Secondly, the cal- 
culated result must accord with static test loadings. 
It was found that for sand or ballast the formula 


s+ah 
satisfied these two requirements. A series of tests 
showed that z has a value of approximately 7, and this 
has been adopted provisionally. The value of 4 





* See also ENGINEERING, vol. 113, pages 673, 711, 
745 (1922); vol. 119, pages 657, 721 (1925); and vol. 121, 
page 251 (1926). 
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depen |s on the monkey and the elastic properties of 


the pile and packing, if used, and is usually between | The 


0-015 and 0-02 for piles of normal dimensions and 
construction. It was found impossible for any formula 
to give consistent values for R at different heights of 
drop unless the denominator was in the form ¢ + zh. 
No other formula is in this form. Hiley’s formula is 
in the form: 
Mh 
=———- x ——., 
M+P + c 
ee 
Ignoring, for a moment, the first term, it will be 
seen that his denominator would be similar to that in 


R 


the new formula if the term 5 varied with h. Reference 


is made to a table compiled by Mr. Hiley, which 
shows values of c for different lengths of pile and four 
different values of ground pressure, and it is deduced 
from this table that, according to Hiley, while c varies 
with the hardness of driving and with the length of 
pile, it does not vary with h. Thus, if the new formula 
is correct and rational, the Hiley formula is not. 
It is suggested that the Hiley formula may give a 
correct result if the user has sufficient experience to 
judge the answer and select values for the constants 
to fit the case. 

The main differences between clay and sand or bal- 
last, for the present purpose, are that clay has a low 
friction angle but considerable cohesion, while sand 
and ballast have a high friction angle and low cohesion. 
Sand or ballast can be consolidated to withstand high 
pressures under a pile, whereas clay will squeeze out. 
Clay will resist momentarily an impact of very short 
duration, with a pressure far in excess of what it will 
sustain continuously under a static load. Thus piles 
founded on clay withstand smaller.loads for given 
blows and sets than those founded on ballast. This 
characteristic of clay is designated the “‘ plasticity ” or 
“ dashpot ” effect, and a factor, p, has been introduced 
in the formula for clay to cover it. It should also be 
noted that the act of driving a pile reduces the side 
friction, due to the lateral vibration, but, subsequently, 
the surrounding soil returns to grip it, especially when 
other piles are driven nearby. This is known as 
“take-up,” and an allowance is made for it in the 
formula for clay. It is not necessary to allow for 
take-up with piles in ballast, because it is usually 
small compared with R, and the foot of the pile is 
firmly fixed on ballast compressed into a sandstone 
rock by driving, and little movement, and therefore 
friction, is to be expected. Thus, it is important 
to ascertain from a boring test whether the pile is 
founded in clay or ballast. 

, : M M+Peé* 

It is considered that the term Map Mt? 
for “‘ efficiency of blow,” which appears in the Dutch 
and the Hiley formule, has no justification. The 
author has been helped to a better understanding of the 
conditions of stress during driving by the paper entitled 
“The Behaviour of Reinforced-Concrete Piles during 
Driving,” presented to the Institution by Dr. W. H. 
Glanville, C.B.E., Mr. Geoffrey Grime, and Mr. W. W. 
Davies (Jl. Inst. Civ. Engrs., vol. I, page 150 (1935-36).) 
The authors of that paper propounded a pressure-wave 
travelling from head to foot, where it is partially re- 
flected back, and they showed that the stresses during 
driving far exceed those given by the driving resistance 
divided by the cross-sectional area, that they depend 
on the drop of the monkey and on the packing, and 
hardly at all on the driving resistance. From this it 
follows that any formula which deals with a tem- 
porary compression based on observation or calcu- 
lation from the driving resistance must be fallacious, 
and research has shown this to be the case. It is 
believed that the “efficiency-of-blow” term was 
based on a false analogy with the impact between two 
billiard balls, where the masses are concentrated ; but 
a pile does not behave like this. An analogy which 
fits pile-driving more accurately is to look upon a pile 
as made up of a series of masses separated by a series 
of springs, rather like a goods train standing in a siding 
up against a buffer-stop (the soil at the pile-foot). 
When the monkey hits the pile-head, an action takes 
place similar to that which occurs when a locomotive 
makes impact with the end of the train. The first 
truck moves slightly, compressing the spring against 
the second truck. This moves the second truck along 
and the first truck back, and this compression-wave 
runs down the whole length of the train, taking an 
appreciable time. When the locomotive hits the first 
truck, the impact cannot be affected by the number of 
trucks because none but the first is affected at that 
instant, the rest coming into play only long afterwards, 
when the first truck and the locomotive are again at 
rest. Similarly, when the monkey hits the pile-head 
neither object has any ‘‘ knowledge or interest” in 
the number or weight of the other pile sections away 
from the head. Hence the total weight of the pile can- 
not affect the impact, just as the total weight of the 





in the train analogy. 
so-called “ efficiency-of-blow ” term could apply 
only if the whole weight of the pile could be considered 
to lie in the pile-head, but, of course, it does not. 
Experimental verification of this conception is to be 
found in the consistency of results for several piles in 
ballast (where the complication due to T is negligible), 
when the efficiency-of-blow term is ignored in calculat- 
ing R. When, however, the term is introduced: the 
calculated results are inconsistent. 

Further evidence is furnished by the results of an 
experiment in which a reinforced-concrete pile, 23 ft. in 
length and 1-5 tons in weight, having been driven to 
its full depth, was driven another 6 ft. by using another 
similar pile as a dolly. Although, as a result, the value 
of P was doubled there was no alteration in the number 
of blows per foot, which shows that the inclusion of an 
‘* efficiency-of-blow ”’ term would be wrong. 

The new formule are considered “ ultimate,” and 
the value of R should be divided by a factor of safety, 
but not by “a factor of ignorance.”” The value of F 
should lie between 1-5 and 2-5, the actual value to be 
chosen by the engineer, according to the circumstances. 

A series of tests with a small test-pile showed that 
c varies as +/ h, which is consistent with Glanville’s 
conclusion that the pile stress varies with »/h; and 
on applying Hiley’s formula to the results of these tests 
the value of R was found to vary from 2-96 tons for 
h = 48 in., to 2-06 tons forh = 12in. This was con- 
sidered unsatisfactory. Similar tests on a full-size 
timber pile were carried out, and the Hiley formula gave 
values for R varying from 139 tons for h = 48 in., to 
78 tons forh = 12in. Dividing by a factor of safety 
of 3, as recommended by Hiley, would have reduced the 
safe load still further, whereas similar piles carried test 
loads exceeding 150 tons. After much trial and error 
it was found that the expression R = ay appeared 
to fit the facts better than any existing formula. For 
piles in ballast, 2 was found to have a value of about 
0-01 for the small test pile and 0-019 for the full-size 
pile, because it gave fairly constant values of R for 
different values of h and the results gave reasonable 
agreement with loading tests. It was realised at a 
later date that this primitive form of the formula was 
not entirely satisfactory, for three reasons. In the first 
place, considering the conditions at refusal, i.e., when 


#=0, R becomes ~. This implies that the driving 


resistance at refusal is independent of the drop. Ex- 
perience shows, however, that a pile which reaches 
refusal with one drop can usually be driven farther with 
a greater drop. Secondly, the calculated resistances for 
various drops showed a tendency to increase for low 
values of h; and, thirdly, if the primitive formula is to 
give the same value for R for different values of h, then 
clearly s must vary directly with h; but observations 
showed that this was not the case. After further research 


it was found that if the numerator was reduced by “ 


train cannot affect the im 


where z is a constant which appears to have a value 
of about 7 in all tests, the three defects were eradicated. 
The final and corrected formula was then : 


d 
u(x - 2) 
Zz 


= —————. for sand or ballast. 
rh 


The validity of the formula was also verified by cal- 
culating the value of hr, when s = 0, from the formula. 
It gave values for hy which were consistent with observa- 
tions of conditions at refusal. 

The appropriate value for x for a given job can be 
determined by test loading after driving, but this is 
tedious, and the result is not known when drawing up 
specifications in advance of driving. An attempt was 
therefore made to calculate the value of zx. There are 
three cases to be considered. Case 1. For a pile driven 
without a packed helmet, founded in ballast, consider- 
ing the whole load as end-bearing, i.e.,with no appreci- 
able side friction. Considering the conditions at refusal, 
when s = 0, the energy absorbed in compressing the 
pile by the amount c can be expressed in terms of R, 
l, d, and E, and by substituting the value of R given 
by the Faber formula an expression for x is deduced : 

d 


hp — = peewee 
7 / ML 


nt VV Wee 

Case 2. For a pile driven without a packed helmet, 
the whole resistance being taken up by side 
friction uniform along the length, t.e., no appreci- 
able end bearing. Although in this case the elastic 
pile deformation c, is only half what it is in Case 1, 
it is found, by a similar process of deduction, that 
the values for the total energy absorbed (energy for 
compressing pile and energy for overcoming friction) 
and x are the same. Therefore, whether the pile is 
supported by end-bearing or side friction, or both, the 


r= 








value of x is not affected. However, it is still difficult 





to determine z because the value of hy is not known. 
This is overcome by assuming a value for h;, which is 
reasonable, because x varies little for different values of 
hy. The error will be on the side of safety (and not by 
very much) if that value of hy is assumed which gives 
the greatest value for z, and on this assumption it is 
possible to reduce the expression for x to 


: = = 
2d? E 


om x = 
4 / sé 
7 
Case 3. For a pile driven with a helmet, with thick- 
ness of packing 1,, an elastic modulus of packing E,, 
and no elastic rebound of soil, pile resistance chiefly on 
end bearing. These conditions apply approximately 
with piles founded on a ballast stratum. An expression 
for x is obtained, in a manner similar to that for Cases 1 
and 2, thus: 


2 1 2 a AY 
zZ=e— Xx == x M 3,5 
3 We 2d,\E " E,/° 
2 


This concludes the development of formule for piles 
founded in sand or ballast, and some typical applica- 
tions show that they give results in substantial agree- 
ment with static test loadings. No allowance is made 
for drag on the free drop of the monkey, although this 
may be incorporated, if the engineer wishes. In any 
case, its effect on the value of R, as given by the Faber 
formula, is small, because h appears in both the 
numerator and the denominator. 

The application of the formula, already given for 
ballast, to piles driven into clay, gives values for R 
which are too high when compared with static tests. 
This is due to the dashpot or plasticity effect, to which 
reference has already been made, and it was found that 
allowance can be made for this by introducing a 








a (a -£) 
factor p: thus R = —_ — */ Tests have shown 
st parh 


that p has a value (under conditions of normal driving) 
of about 4, for clay resembling London clay, but more 
research on other clays is required. The value of z 
remains, as before, at about 7, and z can be calculated 
from the elastic properties of the pile and the packing. 
Several tests with small test piles showed that the 
values of R, as given by this formula, agreed with 
static load tests, and with a value equal to the sum of 
the load taken by end bearing, which is equal to the 
projected area of the pile-foot multiplied by a bearing 
pressure for clay of 3 tons per square foot, and the 
side friction, which is equivalent to a load of 0-3 ton 
per square foot of the enlarged end of the test-pile. 
Full-size tests on clay are not as consistent as small 
tests, because the static-bearing test usually takes 
several days to rig up, and during this time “‘ take-up ” 
occurs, conservative allowance for T is 1 cwt. 
(0-05 ton) per square foot of embedded area. This 
represents the increase of side friction or adhesion which 
occurs after a period of rest, over and above the side 
friction exerted during driving. Thus, for piles on clay, 
the formula becomes : 
at (x -£) 
z 


W=R+T = 
s8+pzrh 


+ 0-05 Ag. 
Where the pile penetrates a layer of peat or very soft 
ground, it is recommended that T be calculated only 
on the embedded area below such peat or very soft 
soil when groups of piles are in question. Several 
examples of full-size pile tests demonstrate the validity 
of this final formula for clay. 

Throughout the experiments it was found that the 
—— values for the elastic moduli give consistent 
results :— 


E for oak 660 tons per square inch. 


E for Oregon or pitch pine 1,000 os » 
E for reinforced concrete 1,800 » o 
E, for sawdust (compressed 

by driving) ... oes 12-5 os Pm 
E, for corrugated cardboard 

(compressed by driv- 

ey ... en se 8 a %” 
E, for felt (compressed by 

driving) ee ne 5-5 pe 9 





EXRIBITION OF FILTRATION EQUIPMENT.—An exhibi- 
tion of air, oil and fuel filters, as employed on aircraft 
and in other applications, has been organised by Messrs. 
Vokes, Limited, filtration engineers, Guildford, and will be 
held by permission of the Bristol Aeroplane Company, 
Limited, at the latter’s showrooms at 69-70, Piccadilly, 
London, W.1, from February 17 to 28. The exhibition 
will be open to the public from 2.30 p.m. to 6 p.m., on 
the first day and from 9 a.m. to 1 p.m. and 2 p.m. to 
6 p.m. until February 28, the intervening Saturday 
and Sunday excepted. 
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SHIPS OF THE INVASION FLEET 
AND THEIR DEVELOPMENT.* 


By R. Baxer, 0.B.E., R.C.N.C. 
(Concluded from page 143.) 


CONCURRENTLY with the conversion of the Maracaibo 
oilers, the design of special ships, known as the Boxer 
glass, for landing tanks directly on to beaches, was 
undertaken, and an outline general arrangement is 
shown in Fig. 29,on this page. The main reason for pro- 
ceeding with the design before the Maracaibos were 
tried, that is, before the principle had been generally 
accepted, was the feeling that the speed of the Maracai- 
bos would never prove to be great enough. The new 
ships had a speed of 17 knots. It is significant that when, 
later on, a large number of L.S.T. were built, the 10-knot 
speed of the Maracaibos had to be accepted. The design 
was therefore undertaken without any real back 
history which could be used for guidance. Many 
of the requirements were fixed somewhat arbitrar ly 
and, on the whole, the ships were more elaborate than 
exper ence afterwards showed to be necessary. Clearly, 
if a speed of 17 knots were to be achieved, the blunt- 
ended layout of the L.C.T. and of the Maracaibo class 
would not be good enough, and the requirement for 
very shallow draught directly conflicted with the 
speed required. In the end, it was arranged that an 
average beach slope of one in thirty-five should be 
assumed, with the draught forward not more than 
5 ft. 6 in. To enable the vehicles to be put ashore 
in not more than 2 ft. 6 in. of water, it then became 
necessary to provide a ramp about 100 ft. long. Con- 
siderable thought was given to the problem of where 
the main tank load ought to be carried in the ship. 
It was finally agreed that it would be desirable to make 
the run-out as straightforward as possible; that is to 
say, steep declivities, either up or down, should be 
avoided, which meant that the tanks should be carried 
on a deck at or near the waterline. If such a deck had 
extended the whole length of the ship and the whole 
beam, it is clear that the resulting vessel, even if 
she could have been built strongly enough, would 
have been extremely vulnerable. The tank deck 
was therefore sub-divided longitudinally, and the 
side compartments were used as machinery spaces and 
for stores and fuel. This was a development of the 
system already being used in tank-landing craft, and 
has been adopted in all subsequent L.S.T. 

A lift was provided so that the lighter vehicles 
carried on the upper deck could be transferred to the 
main tank deck for disembarkation. A 40-ton crane 
was installed so that the ship, if required, could embark 
or disembark her load of vehicles directly on to a jetty 
without using the bow ramp. At the time of the 
design it was felt that the ships as a whole would prove 
to be extremely vulnerable, so beside the main bow 
disembarkation arrangement and the crane, steps were 
taken so that vehicles could be disembarked into L.C.T. 
using side ports. The ventilation problem in the 
enclosed tank space was solved on the same lines as 
in the Maracaibos. Fears were constantly expressed 
that it would never prove practicable to use the shi 
in the manner intended because such an assault would 





* Paper delivered at. a joint meeting of the Institution 
of Naval Architects and the Institution of Engineers and 
Shipbuilders in Scotland, in Glasgow, on September 26, 
1946. Abridged. 
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itself not be possible. Provision was included in the 
design, therefore, to enable the ships to be used as 
auxiliary tankers or for the carriage of cased aircraft. 
At a very early stage it was agreed that three ships 
should be built by Messrs. Harland and Wolff, Limited, 
Belfast, and this firm was closely associated with the 
design. It was appreciated that it would be extremely 
undesirable to try and arrange for a 17-knot ship to be 
fitted with a square flat end such as had been necessary 
in the Maracaibos during their conversion, so it was 
intended to fit a false bow outside the watertight door 
forming the end of the ship, and indicated at a in 
Fig. 29. In the beginning, the false bow was to have 
been hinged horizontally at the upper deck level, 
but at the firm’s suggestion this was discarded in favour 
of vertically-hinged doors meeting on the centre line 
of the stem, as shown at 6. Such doors, although rather 
a novelty at the time, proved to be entirely satisfactory 
and became standard in all L.S.T., and also in the 
later types of tank-landing craft. 

Having decided that the main tank deck was to be 
at about the waterline level, and that the machinery 
should be fitted as far as possible in the wing com- 
partments, the problem of the type of machinery 
became rather acute. The shape of the boiler room as 
given by the requirement above, did, however, suit 
the shape of Foster-Wheeler boilers, and the ships 
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were propelled by two 3,500-shaft horse-power turbine 
sets with two Foster-Wheeler boilers, one on each side. 
The uptakes from the boilers ran into a single funnel 
slightly off the middle line of the ship, so as to facilitate 
the fitting of the crane. Once the main particulars of 
the design had been settled, the principal outstanding 
difficulty lay in the design and provision of the bow 
disembarkation ramp. In the tank-landing craft this 
ltad taken the form of a single hinged flap. In the 
Maracaibos it was a slightly more complicated double 
flap. Neither of these methods would enable a 100-ft. 
span to be bridged. As a result, a cantilever type 
retractable bridge was suggested, and this was subse- 
quently developed by Messrs. Stothert and Pitt, 
Limited, Bath, who included in it an extension causeway 
making the total length up to about 140 ft. This ramp 
bridge and extension is shown at c, in Fig. 29. The 
arrangement, which is illustrated in Figs. 24 to 27, on 
this page, was uneconomical in the use of space because 
of the room it occupied when stowed, and the details of 
the gear were more elaborate than those of the other 
systems, but the device was proved by a full-scale trial 
carried out at the firm’s works. Fig. 24 shows the 
ramp and its extension fully extended. a is the pro- 
jecting motor, b the retracting motor, and c the 
retracting wire for the main ramp and also the pro- 
jecting wire for the ramp extension. d is the main- 
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ramp projecting wire, and the release for the ramp 
extension is at e. In Fig. 25, which shows the ramp 
stowed, the motors are at a and b, the retracting 
wire for the main ramp at c, and the projecting wire 
at d. The outline of the main ramp is indicated 
by the line e and the extension is shown in the housed 
position. Fig. 27 is a section showing the extension 
housed in the main ramp, and Fig. 27 is a plan view with 
the main ramp extended. The hauling drums for 
projecting are at a and those for retracting at b. 
c are the wires for retracting the main ramp and d are 
the projecting wires. 

The ships were ordered in January, 1941, but owing 
partly to the novelty of the various arrangements and 
the interruptions to the work at Belfast caused by 
enemy action, the first one was not completed until 
early in 1943. The class was not repeated because of 
developments which will be described later, but there 
is no doubt that the various arrangements proved to 
be efficient and satisfactory, and the ships, although 
somewhat elaborate, represented a big stride forward 
in that it had been ible to compromise on con- 
flicting requirements and still produce a workable 
scheme. These ships were the first tank-landing ships 
in the world specially designed for this purpose; a 
photograph of the Thruster, showing the bow doors. 
and landing ramp, is reproduced in Fig. 28, opposite. 
The vessels had an overall length of 400 ft., a beam of 
49 ft., and a light displacement of 2,840 tons. Driven 
by geared turbines of 7,000 h.p., they had a speed of 
164 knots, with 18 knots at beaching draught They 
were fitted to carry 13 Churchill tanks, and 27 M.T. 
vehicles on the upper deck. The beaching draught was 


LanpinG Sure Tank (3). 


5 ft. 6 in. forward and 14 ft. 10 in. aft, and accommo- 
dation was provided for an Army personnel of 13 
officers and 180 men, with a ship’s complement of 
26 officers and 143 men. 

The type of operation envisaged when the L.S.T. (1) 
were designed was one involving large-scale raids on 
distant enemy-held territory, but during 1941 it 
became clear that final victory would never be obtained 
by such means, but would, in fact, need to be preceded 
by a large-scale re-invasion of the Continent of Europe. 
The first estimates of the number of tank-landing craft 
which would be required for such an invasion were so 
large than even if the whole of the resources of the 
country had been put to build tank-landing craft, a 
very long time would have before our invasion 
would have been ready. Two possible solutions offered 
themselves. The first was to build bigger tank-landing 
craft and the second was to get American help under 
the Lend-Lease Act, which had just been passed. 
These two solutions led to a question being asked ; 
would tank-landing craft be able to cross the Atlantic 
under their own power? The answer given at the 
time was that this could be done, but only if the craft 
were made bigger, on the lines of the L.S.T. 

Resulting from these considerations the Americans 
were asked to build seven L.S.T. (1) of the Boxer class, 
of which the design was available, but these ships were 
subsequently cancelled and seven L.S.D. obtained in 
their place. Next, a small mission was sent to Wash- 
ington to explain our requirements more carefully to 
the Americans. The main object of this mission was 
to invite them to build Atlantic tank-landing craft for 
us. The conception of this craft and outline of 








requirements were provided by the Admiralty. It was 
for a craft about 300 ft. long, with a speed of 10 knots, 
and was simply a compromise between the L.C.T. 
and L.S.T.(1). It was realised later that to call a 
300-ft. ship a craft was a misnomer, so the Atlantic 
T.L.C. was re-christened Landing Ship Tank (2), 
or L.S.T. (2); an outline general arrangement of 
this vessel is given in Figs. 30 and 31, herewith. The 
details of the design of this ship were worked out 
in Washington in the winter of 1941-42, the British and 
American authorities collaborating. The first ships 
were ordered in February, 1942, and were delivered in 
November. Altogether, the conception of these ships 
must be regarded as a most notable British, and 
the provision of them a most notable American, con- 
tribution to ultimate allied success. The ships far 
exceeded all expectations in their performance and 
usefulness. Over 1,000 were built and they went 
everywhere and carried everything. 

Again the tanks were carried on a deck near the water- 
line, but the arrangement of this deck varied somewhat 
from that fitted either in the L.C.T. or in L.S.T. (1). 
In these classes the deck was just above the waterline 
forward, but below the waterline aft, running parallel 
to the keel line. In the L.S.T.(2) it was arranged 
paralle] to the waterline, and just above it, throughout 
the whole of its length. Incidentally, this enabled a 
very convenient arrangement to be made in the main 
machinery spaces, where locomotive-type Diesel engines 
were fitted in compartments below the tank deck.. The 
bow ramp arrangement consisted of the L.C.T. type, 
but with the additional vertically-hinged doors of the 
L.S.T. (1), and the vessels were of all-welded construc- 
tion. The ventilation problem was very thoroughly 
investigated by the American authorities, and it was 
found possible to solve it without the: use of special 
adaptors to the vehicle exhausts or the provision of 
powerful supply and exhaust fans for the hangar space. 
The kedge anchor layout was similar to that in L.C.T., 
though the variable-speed electric winch provided was 
very much superior to anything that we had been able 
to fit in this country. The wing compartments at the 
sides of the tank deck were used for the accommodation 
of Army personnel. A very simple type of | ft, a, in 
Fig. 31, was fitted between the tank deck and the 
upper deck, which enabled the lighter vehicles carried 
on the upper deck to be transferred to the main tank 
deck for disembarkation, as in L.S.T. (1). Gravity 
davits were fitted, suitable for carrying the standard 
American assault boats, which were used as lifeboats 
and for general ship services. 

The initial programme was a very b‘g one and the 
Tequirement was urgent, so that great pains were 
taken to ensure that the arrangements were as simple as 
would be practicable. A cutaway hard-chine type of 
construction was considered, but was dropped, as tank 
tests indicated that the resistance would be from 16-25 
per cent. more than that of the ord nary round bilge 
type, and the Diesel engines available had very little 
marg’n of power if a speed of 10 knots was to be 
attained. The ships were arranged for a beach slope 
of one in fifty, witha draught forward of 3 ft., figures 
which were hardly thought possible when the design was 
started, and arrangements were made so that they could 
be ballasted down to deeper draughts for ocean voyages. 
They had an overall length of 327 ft. 9 in., a beam of 
50 ft. 14 in., and a light displacement of 1,468 tons. 
The twin-screw Diesel engines, of 1,800 h.p., gave a 
speed of 10 knots; the beaching draughts were 3 ft. 
forward and 9 ft. 6 in. aft. The ships were fitted to 
carry 18 Churchill tanks, 27 M.T. vehicles and eight 
jeeps, or one L.C.T. (5) in place of the vehicles and 
jeeps. The accommodation provided for an Army 
personnel of 12 officers and 165 men, with a ship’s 
—— of 13 officers and 73 men. 

yhen our allies were fully engaged on the programme 
outlined above, it seemed that further Penal sn of 
L.S.T. would not be necessary, and this was particu- 
larly the case when the first of the L.S.T. (2) came into 
service and was so successful. However, towards the 
end of 1943, there was some difficulty over the alloca- 
tion of American-built ships for purely British opera- 
tions, and it was decided to undertake a programme 
of L.S.T. (2) type ships in this country and in Canada. 
The suggestion was put forward in the autumn of 1943, 
and it was a requirement that 80 of the ships should be 
available in the spring of 1945. In these circumstances 
it would have been well if we could have l'terally copied 
the L.S.T. (2), but two factors prevented us from doing 
this. One was that the locomotive-type Diesels for 
the main propelling machinery were not available, and 
the other the comparative lack of welding facilities. 
Besides this, the Staff were very anxious to have higher 
speeds if these were at all possible.. When the design 
was investigated it became clear that the only type of 
machinery likely to be available was that which had 
been ordered for the frigate programme, and the only 
capacity likely to be available would be that derived 
from the same source. The design was therefore pre- 
pared to include this machinery and also allowed for 
mainly riveted work. Meetings were held with the 
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principal British or nee in endeavours to facilitate 
the work by simplifying the design as far as possible, 
and as a result of these discussions the ships were actu- 
ally built with the cutaway hard chine which had been 
dropped in the American ships. The above require- 
ments and modifications resulted in the development 
of the L.S.T. (3); the general arrangement of the 
vessel is illustrated in Figs. 32 and 33, on page 167. 
The tank deck, which was arranged above the water- 
line, was made parallel to the keel, and the upper deck 
was flat with no round-down. It was not ible to 
get the machinery in beneath the tank deck, and the 
increased weight of the machinery and the space 
required for it resulted in the ships being somewhat 
larger than L.S.T. (2) for the same load. When the 
design was commenced it was known that the beaches 
on which the ships were e to be used would be 
very flat. It was not possible to produce a satisfactory 
vessel with a 3-ft. draught forward and very little keel 
slope, so the one in fifty slope of keel was maintained 
and special provision was made to enable the vessels to 
discharge their cargo when grounded aft. This pro- 
vision included heavy grounding skegs and means for 
carrying N.L. pontoon causeways, shown at a in 
Fig. 33, in the stowed position. 

These causeways had been used first with the Mara- 
caibos and subsequently with the other marks of L.S.T., 
because it was found that, in general, a one in fifty 
or a one in thirty-five keel slope resulted in the ships 
grounding aft on the majority of beaches and thus 
discharging the vehicles into comparatively deep water. 
Various methods have been investigated to overcome 
this difficulty, but the N.L. pontoon causeways were 
finally accepted as standard. They were formed of 
pontoons, each 7 ft. by 5 ft. by 5 ft., made up into 
strings, and the strings made up again to form rafts. 
The rafts were secured to the fore end of the ship, 
the load discharged on to the raft and thence to the 
shore, either directly or by towing the raft. The com- 
bination of the hard chine, full form, and the skegs 
made the ships very resistful, and although their power 
was about 24 times that of the L.S.T. (2), their final 
speed was very little greater. 

The bow-door arrangement was similar, but the bow 
Tramp was arran in two parts in an endeavour to 
increase the number of beaches on which direct dis- 
charge would be possible. The machinery for operating 
the bow doors and ramp was electrical, but otherwise 
steam auxiliaries were fitted instead of the electrical 
gear in L.S.T. (2). The general arrangement of the 
tank deck was similar, but with increased headroom, 
and instead of the lift, a ramp was fitted to enable 
vehicles to be taken from the tank deck to the upper 
deck, and vice versa. Such a ramp had already been 
fitted in later editions of the L.S.T. (2). Provision was 
made for carrying L.C.A. in gravity davits instead of 
the American assault boats. 

Generally speaking, the arrangements were an 
improvement where possible on those fitted in L.S.T. (2), 
but the ships suffered from their deeper draught, and, 
to a certain extent, from the haste in which they had 
to be built. The first orders were placed in December, 
1943, 45 with British builders and 35 with Canadian 
builders ; a photograph of a completed vessel is repro- 
duced in Fig. 34, on page 167. The first ship, built 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend, was delivered in December, 
1944. During 1944 repeat orders were placed in 
Canada for a further 36 ships. These pro mes were 
in full swing when the war ended and not all the vessels 
were completed. 

These ships will form the backbone of the post-war 
combined operations fleet and a stepping stone to any 
future design. There is little doubt, however, that a 
higher speed and less draught will be called for, and, 
from this point of view it is to be hoped that lighter 
types of machinery will be developed, and that British 
shipyards will be able to undertake all-welded con- 
struction. The L.S.T. (3) had an overall length of 
345 ft. 10 in., a beam of 54 ft:, and a light displacement 
of 2,256 tons. The twin-screw steam reciprocating 
engines of 5,500 h.p. gave a speed of 13 knots, and 
the beaching draughts were 4 ft. 7 in. forward and 
11 ft. 6 in. aft. 

The ships were fitted to carry tanks and M.T. vehicles 
on the general lines of the L.S.T. (2), and had accommo- 
dation for an Army personnel of 18 officers and 150 
men, with a ship’s complement of 14 officers and 
90 men. 





AIR-OPERATED HAND GRINDER.—A type of air- 
operated hand grinding tool has recently been developed 
by Messrs. Lorant and Company, Limited, 98-100, 
Croydon-road, London, S.E.20. The tool, which weighs 
2% lb., will take grinding wheels up to 1} in. in diameter 
by 2 in. thick, which are mounted on a spindle driven by 
an air turbine. The speed is from 20,000 r-p.m. to 
40,000 r.p.m., according to the air pressure. This may be 
from 30 lb. to 100 lb. per sq. in., and the consumption is 
from 7 cub. ft. to 12 cub. ft. of free air per minute. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
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The number of views given in the Speci, i prewings 

is stated in each case; where none is mentioned, 

Specification is not illustrated 
Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 
Copies of Speci i may be obtained at the Patent 

Office Branch, 25, Southampton Buildings, 
.C.2, price 18. each. 


Any person may, at any time within two months from the 
dale of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 

ELECTRICAL APPARATUS. 

581,221. Intermittent Seam Spot-Welding Machine. 
Metropolitan-Vickers Electrical Company, Limited, of 
London, and J. A. Wright, of Altrincham. (4 Figs.) 
July 6, 1944.—The invention is a machine whereby the 
distance of the first spot weld of a series from the edge 
of a work piece can be accurately predetermined, and 
varied at will. The idler roller 6, Fig. 1, is pressed down 
by compressed air into firm spot-welding engagement 
with the driven roller 5, which is mounted on a fixed 
bearing and driven through a universal shaft from a 
ratchet wheel 9 by an operating pawl 10 which is carried 
by an arm oscillated by a connecting rod from an eccentric 
arm 13. The upper end of the connecting rod is adjust- 
able on the arm 13 by screw and nut gear The arm 13 
is fixed to a shaft driven through a flexible coupling by 
the slow-speed shaft of the worm reduction gearbox 17, 
the high-speed shaft of which is driven by an electric 
motor. The slow-speed shaft extends through the 
gearbox and has connected to its other end a cam 20. 
The cam 20 bears on a push rod on the upper blade of 
the normally closed edge-distance switch 24. The motor 
control pressure switch 25, Fig. 2, is in series with a main 
relay R2, which controls the motor-operating contacts. 
In parallel with the pressure switch 25 and the relay R2 
is a branch circuit consisting of the edge-distance switch 
24, controlled by the cam 20, in series with normally 
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closed auxiliary contacts R2a and the operating coil of 
@ subsidiary relay R3. The closed contacts R2a are 
controlled by the relay R2. The subsidiary relay R3 
controls operating contacts in the supply circuit to the 
driving motor. The cam 20 is adjusted to a position in 
which the open position of switch 24 corresponds to a 
position of the pawl and ratchet mechanism halfway 
through a driving stroke. The stop switch is operated 
and pressure applied to the rollers by compressed air. 
The pressure in the pressure cylinder rises until the 
pressure switch 25 is operated, energising the main relay 
R2. This closes the contacts in the motor supply circuit. 
At the same time, the relay R2 opens the auxiliary con- 
tacts R2a isolating the edge-distance switch. The driving 
motor rotates the welding rollers and the welding circuit 
is closed during the idle stroke of the ratchet mechanism. 
The driving motor continues to rotate and welding 
proceeds until the stop switch is operated, when the 
pressure in the pressure cylinder falls, the idler roller is 
lifted from the work and the pressure switch 25 opens 
the branch circuit containing the main relay R2. De- 
energisation of relay R2 results in the closing of the 
contacts R2a. Since only one position of the cam 20 
corresponds to the open position of the switch 24, unless 
the cam is in that position when contacts R2a close, 
the subsidiary branch circuit containing R3 is closed 
and the driving motor will continue to run until the 
nose of the cam 20 has lifted the switch 24, opening the 


branch circuit containing the auxiliary relay R3 and 
interrupting the supply circuit to the motor. ‘The 
subsidiary branch circuit will be closed until the paw) 
and ratchet mechanism has travelled halfway through its 
working stroke. When a new workpiece is placed between 
the welding rollers and the sequence of operations is 
restarted by operating the stop switch, the driving 
mechanism will advance the work by one-half of a spot 
pitch before the first spot weld is made, providing auto- 
matically an edge distance of one half of a spot pitch. 
(Accepted October 4, 1946.) 
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582,116. Fuel Injector. The Rover Company, Limited, 
of Kenilworth, and M. C. Wilks, of Kenilworth. (1 Fi.) 
August 21, 1944.—The invention is a fuel injector having 
@ nozzle through which measured quantities of fuel are 
injected by a pump into the induction pipe of the engine. 
Ordinarily, the orifice of the nozzle is controlled by a 
spring-loaded ball. Proper seating of the ball cannot 
be ensured owing to the deposition of minute solid 
Particles on the seating. When the engine is running 
with the throttle valve closed, or nearly closed, the 
Partial vacuum in the induction pipe causes fuel flow 
through the improperly closed nozzle, with consequent 
wastage of fuel. The nozzle a has at its front end a 
discharge orifice b, and contains a spring-loaded ball c, 














past which the fuel can flow to the discharge orifice. 
The nozzle a is enclosed by a sleeve d forming a chamber 
around and at the front end of the nozzle, the sleeve 
having an open discharge orifice e. The interior of the 
sleeve d is kept filled with engine exhaust gas at a pressure 
which is independent of the air required for combustion 
of the fuel delivered by the nozzle a, and which is suffi- 
ciently in excess of the lowest pressure in the engine 
induction pipe to prevent the extraction of fuel through 
the nozzle by suction, in the event of the ball c being 
imperfectly seated. The rear end of the sleeve d is 
secured to a hollow fitting having a lateral inlet g for 
the gas. The amount of gas which passes from the 
interior of the sleeve d to the induction pipe is not 
sufficient materially to affect the normal action of the 


engine (Accepted November 5, 1946.) 
TEXTILE MACHINERY. 
581,851. Fleece Drawing-off Mechanism. Platt 
Brothers and Company, Limited, of Oldham, and 
M. Waller, of Rochdale. (3 Figs.) May 18, 1944.—The 


invention is a drawing-off mechanism for dealing with a 
fleece leaving a burr crushing machine and entering a 
carding engine. The mechanism consists of light sheet- 
metal cones mounted on a smooth plate. The cones 
guide and fold the fleece by acting on the selvedges and 
direct the resulting sliver to a combining trumpet mouth 
and between driven calender rollers for the conveyance 
of the sliver to the carding engine. Two cones 10a are 
provided on each side of the fleece and are driven from 
the drive shaft 11, which extends across the burr crusher 
and drives the calender rollers 12. The cones are of 
light metal and are each rotatable on a vertical spindle 
fixed in a bar the position of which on the sheet-metal 
table 15 can be adjusted. The two inner cones have a 
single pulley fixed at the top, and the two outer cones have 





double pulleys. Mounted at either end of the drive shaft 
for the calender rolls are small drive pulleys 18. A band 
passes from the drive pulley 18 over one of a pair of 
guide pulleys to the double pulley at the top of the outer 
cone and then back over the other guide pulley to the 
drive pulley 18, a similar drive from the drive pulley 
on the left-hand end of the shaft driving the outer cone 
on the left. A band connects the pulleys of the inner 
and outer cones, and the drive is such that the two 
right-hand cones are driven in an anti-clockwise direction, 
while the two left-hand cones are driven in a clockwise 
direction. The pulleys are of such a size that the 
surface speed of the fleece-contacting portion of each 
cone is the same as the speed of travel of the selvedges 








of the fleece passing to the trumpet mouth. (Sealed.) 
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ELASTIC DEFORMATION OF 
PISTON RINGS. 
By Proressor H. W. Swrrt, M.I.Mech.E. 


Tue importance of careful design and manufac- 
ture of piston rings for internal-combustion engines 
is reflected in the exacting conditions demanded 
by users in the aircraft and automobile industries, 
in the published results of tests, and in the numerous 
devices proposed for the measurement of wall pres- 
sure. Apart from an analytical investigation* of 
the geometrical form of a free ring to produce 
uniform wall pressure in a cylinder of given diameter, 
there appears to be little theoretical information 
at the disposal of the designer. With the develop- 
ment of * high-point ” rings and the demand for 
non-uniform pressure distribution as a remedy for 
“blow-by ” and ring flutter, the need has arisen 


for a more general examination of the relationship 
between ring form and wall pressures, and in this 


Fig.1. 







































































condition which is necessarily fulfilled when any 
residual gap remains, the (closing) bending moment 
at any section is related to the — local wall 


pressure by the equation: M +¢ = p R*, and 


d i? 
the element is bent through the angle 88 = an 80. 


It is convenient to work with the equivalent 
pressure acting at the mean radius R of the ring, 
and also to measure any tangential forces in vy 


same way. The actual wall pressure is then o = 
where R, is the cylinder radius, and external band 
tensions, etc., can be found by the same factor = —, 
The deformation of the ring is determined by od 
cumulative effect of the bending elements 5f as 
follows. Due to the bending of the element 50 at 
Q (Fig. 2, herewith), the point P on the ring will be 


displaced through a distance QP.88, perpendi- 
cular to Q P and anti-clockwise. P will therefore 


A Fig.4. 





Fig. 2. 





P 





of the free ring is that through the gap and is 
R+2"—. The gaps for the B and V rings would 
be 0-75 and 0-40 in., respectively. 

If a ring of the correct form to produce uniform 
pressure 7 in a cylinder of radius Ry, is inserted in a 
cylinder of different radius R, it will bed over part 
of the circumference only but will produce uniform 
pressure over that part. For the bending moment 
at any section, @ in the true circle Ry would be 
| Mo = Po RG (1 + cos 6). Hence: 


1 


R Ry 
= py R (1 + cos 6) + EI 


M = =m, +B1(5 


(i) 


=) 




















dt a mo 7. (8975.8) c 
yn oe ee fi 
— i-6 
4 hk ra move inwards towards O a distance QN.58 and Conditions in the non-bedded arc vary according as 
crEI | an will rotate about O a distance NP. 8, anti-| , > R 
pe / << clockwise. If inward radial displacements are} ~<~** 
it denoted by u and angular displacements, increasing| If the cylinder is oversize, so that R > Rg, the 
, Sa 1\) |% by «, then : conditions are of the type indicated in Fig. 4. 
| ot oR Hh) Su = Rsin(a — 6).88 In this case, the bending moment in the bedded 
ae Gn « = {1 — cos (a — 0)} 88. arc AQ is: 
/ INL Hence the resultant displacement of P, relative to |M — @ Rein (a — + pR*{1 —cos(a— 6} i) 
. f fi i } the back A of the ring, will be given by : and the identity of (i) and (ii) gives : 
El } s 2 (% EI 
“pR® f (Su! ! . =F | Main (x — 6) a0 edie” * acl 
oe Arie ee ee ey which determines the bedded are «. 
= oF / -3/ M {1— cos (a—®)} dd. Q = - pRtana. 
Ae f ae ne “0 2 
LA i J If the wall pressure p is constant, P= — Foqee — — Bo 008e nearly. 
a i 2 ° . ° ° . ’ . 
O20 4060 80,100 120 140 160 180° seit intial —— and chaple intaguatin gives: In the arc QC, the bending elements relative to 
tes75 c) “ENGINEERING” sofa — cosa + }asina) R, are the same as in the free ring : 


article an attempt is made in some measure to meet 
this need. 

For purposes of illustration at various stages of 
the discussion, reference is made to two examples 
of piston rings, one, B, taken from aero-engine 
practice, and the other, V, to represent road vehicles. 
The appropriate data for these rings are given in 
Table I, herewith. The force system acting on 


TABLE I.—Comparison of Piston Rings. 








EI 


p R® 
€= Ei @ — ¢acosa — ising’. 
Values of these components are plotted in Fig. 3, 
herewith. In order that the ring shall be truly 
circular under a uniform wall pressure p, the polar 
co-ordinates in the free state of a point R, « in the 
cylinder must be R + u, a — e. 
are to be measured on the free ring, as, for instance, 


If radial directions 


in the development of a mandrel for heat-forming, 
the displacements wu require correction to allow for 


Po Re 


bp = — “2 39 - - My 


+ cos 9) 88. 


Hence the horn at C is displaced inwards from R, a 
distance : 








0=a 
«=| Rsin 6 dB — (R — Ry) cosa 
g=0 
Po R‘ sin*a 
- arly, 
EI 2 waste ak 


and the clearance at the horn C is 








eo omen the rotation e: EI (R —Ry? 
R-R,+u 
Mean radius, R 2°75 in 1-615 in, bu = << Po RS . 
Radial thickness, 0-24 in 0-145 in, R? If the B ring were aie in a cylinder 0-010 in. 
Mean wall sian 4 4 Ib. per sq. in. |24 Ib. persq. in. 2 (om -) (a — 4a cos ~ — ¢ sin ~) (3 sin x +a cosa), eg Ny gun — — ae po ee 
a = iva ; about eg. and the clearance wo 
Flexure criterion, A 0-029 0-0265 and the co-ordinates of the free ring will be R + w+ |0-00015 in. For the V ring, the values would be 





an element of a ring in cylinder is shown in Fig. 1, 
herewith. Provided that the thrust P vanishes 
at a section where the bending couple M is zero, a 





* H. Resal, Comptes Rendus. . 73, page 542 (1871); 
and K. Reinhardt, Z.V.d.I., vol. 45, pages 232 and 373 
(1901). 


du, « The general form of these corrections is 
shown in Fig. 3. In the case of the B and V rings, 
the greatest corrections would be about 0-017 in. 
and 0-008 in., respectively, and therefore are not 
insignificant. 


The gap in the free ring, of course, is 2 « R, with 


28 deg. and 0-00029 in. It is interesting to note 
that, when the ring beds in an oversize cylinder, 
its arc of contact A Q is never less than 90 deg. ; 
contact with an excessively large cylinder is point 
contact on the transverse diameter « = 90 deg. 
If the cylinder is smaller in diameter than the 
true ring circle, so that R < Ry, the conditions are 





= pR* 
e= a, and this is 3 7 El’ 


The minimum diameter 





as shown in Fig. 5, on this page. In this case, the 
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bending moment within the bedded arc is : 
M = PRsin 0 + QRsin (a — 0) + 
pR*{1-—coe(a-O} . . iii 
Since this is identical with (i), above, it will be 
found that : 


1 a): ae 
oe 9 { > R3 a + cos a) +EI(5 - x)}: 
Between C and Q: M= PR sin @, therefore 
sin @ . 1 1 
M—M, - (mR (1 + cos a) +EI( - x)} 
— Dy Rj (1 + cos 8). 

Taking the centre O as fixed origin, the inward 
radial displacement at P due to additional deforma- 
tion from R, to R is R,— R. This can be com- 
pounded of (i) the inward radial displacement of Q : 
u,= — (R,— R) cos «, and (ii) the effect of differ- 
ential bending of the length Q P, an inward dis- 


a 2 
placement u, = (M — M,) a dé. By equat- 
~@ 
ing u,+ u,= R, — R, an equation is obtained 
connecting the bedded angle « with the radial dis- 
crepancy R,— R: 

El (1 + cosa) (7 — a — sina) 

Do R* 2sina + sinacosa +a—a7 
This relationship is plotted in Fig. 6, on this page, 
together with the corresponding relationship for 
oversize cylinders. For a cylinder 0-010 in. under- 
size in diameter, the clearance arc would be about 
27 deg. with the B ring, and 38 deg. with the V ring, 
while the forces P at each horn would be 25 lb. and 
21 Ib., respectively. 

The general effect of cylinder diameter can be 
easily seen from Fig. 6. If this diameter is excessive, 
contact occurs only across the transverse diameter. 


4 
When R falls to Ry + Po Ro contact occurs over 


EI 

the back half of the circle. As R falls farther to- 
ward Rp, the arc of contact A Q increases and, when 
R = R,, is instantaneously complete. With further 
diminution of R, the point Q recedes from C so 
long as any gap remains, and it would ultimately 
reach the same limit (« = 60 deg., approximately) 
as an initially circular and concentric ring inserted 
in any cylinder. This result shows that a ring can 
only fit perfectly in a cylinder of one particular 
diameter and suggests that the stipulation of light- 
tightness over a range of diameters is theoretically 
impossible to fulfil. 

When a ring is being fitted to or stripped from a 
piston, it has to be subjected to such forces that its 
minimum internal diameter exceeds that of the 
piston. It is of some importance, therefore, to 
ascertain what system of forces will provide the 
greatest increase in minimum diameter for a given 
fibre stress in the ring. Various systems which 
have been proposed are shown in Fig. 7, and these 
will be examined in order. 

It is assumed that the ring is of uniform-pressure 
type, so that the free form is given by : 

Qo R® 


Up = 7 (1 — cos 6 + ¢ Osin 8) 


where Q,= pp R. 
The excess of free diameter over closed diameter 
is: 


(R, — R) = 








3 
389 = Up + Uq—g = oo (2 + 5 sin 4), 
which, of course, is least for the “‘ gap diameter ” 
6=0. During stripping, the deflections due to 
the stripping forces are superimposed on these. 
Case A.—During stripping : 
M = QR (1 + cos @) 


‘ 


3 
89 = (Qo + Q) a (2 + 5 sin 6). 
Hence 
dmin. _ R*? Q +Q 
Mmax. EI Q 
If the ring is designed so that the maximum bending 
stress is the same in stripping as under working 





= k, say. 


conditions: Q=Q,; hence k = 2 sr 


Case B.—Due to force P only, displacements are 
given by 


PR? sin @ — 0cos 0 
so— 


EI 2 
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so that 


P R® 
EI 
and the resultant diametral changes during strip- 


ping are - 
7 
by = {Qo (2 + Faind) + 


P (sino ~ = — 00s) |: 


If the bending stresses in running and stripping are 
the same: P = 2 Q,, and 





&< (sin @ + = — Bos 6) 





_ WR Lj ——"" ) 
%- =r 2+2+ 50nd+a 2 Ocos 6), 
which has a minimum value of 
Q, R® 
EI (7 + 2) 
when @=0. Hence, in this case, 
aw+2 R? 
o—~; 6S 


Case C.—For equality of stress: 


M=PR (m+ V1+m*) =2Q,R. Change in 
gap diameter, which is critical : 





R? w 





a 4m+n ) 
al 2 ———————. }- 
EI m+V/1 +m 
Hence 
, wT 
polis) 
EI \ m+ V1 +m 


2:62 when mt 
Numbers Indicate Values of K E} 


0) p (E) 
| 


r | F 








Sf QO 
L a g all a 


2-65 when F-4P 2.5 when F-Q 


which has 4 maximum value of 2-62 © when m = 
0-25. 
Case D.—Under forces F only, the deflections are : 


3 
0<8< 90 deg. mye fs 


=I 4 Osin 0. 


3 
90 deg. [9< 180 deg. u= a (Fan 0 - #08) 


Under P and F together: M=R VV P?4+ F?= 
2 Q, R for stress equality. If F=mP: 


The increase in diameter through the gap, which is 
critical, is 
R? 7 

ar(2%+5P +? F). 
Hence 

eo (: eee 

El 24/1 +m? ; 
2 

which has a maximum value 2-65 = when m = ‘ 


Case E.—The leading diametral changes due to 
only (see Case D) are : 


F R? 


FR? 7 
&-- Gt &-- - 


BI ¢ 
Hence resultant changes are : 
R? 
bo = Fy FW + 2Q- FF) 
R? ® 7 7 
= —— — —Q -—F }. 
: ar (2+ Fare +0 ; ) 


If F = mQ, an examination of 8, shows that : 








24 @ekee<nace 2 SS. 
aie em ’ El 2(2—m) 
R? 6—m 
m>1 M=RQ,k ==> —> 
R? 5 





Hence, for this diameter, the optimum k =; 3’ 
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when m= 1. Under these conditions, the trans- 
verse diameter exceeds the gap diameter by 


SF (1-1) 
EI 2 


and, therefore, does not affect the value of k. 
Reviewing the various arrangements in Fig. 7, 





br — & = 
2 


opposite, it would appear that little is to be gained by 
departure from the simple procedure shown as Case | is 


B. It should be pointed out however, that these 
results refer to uniform-pressure rings and may need 
modification for rings with substantial ovality. 

Experimental measurement of wall pressures, 





which are known to be sensitive 
to small variations in ring form, is 
commonly made by inserting the 
piston ring in a stiff ring gauge 
to simulate the cylinder and 
measuring the radial force required to relieve the 
local pressure. Apart from one purely hydrostatic 
method developed by C. G. Williams,* which is only 
applicable to rings of perfectly cylindrical outer 
surface, all depend on the inward radial penetration 
of a point or sectorial element having some power of 
movement. If measurement could be made when 
the ring is entirely undefurmed by the intrusive 
agent, this measurement could obviously be corre- 
lated with the wall pressure; but even with the 
most sensitive (e.g., piezo-electric) device some deflec- 
tion must be contemplated, and, if only to inspire 
confidence in the results, it is important to ascertain 
the effect of small deflections on the relationship 
between the applied force and the wall pressure. 

In examining purely local deformations, it is 
permissible and convenient to consider the affected 
portion of the ring as a straight beam with a dis- 
tributed load equivalent to the wall pressure, so 
that an inward radial force P would produce the 
conditions (so far as elastic deformation, but not 
stress, is concerned) indicated in Fig. 8, opposite. 
Beyond the points of contact R with the cylinder 
walls, the bending conditions are unaffected by the 
intr: sive force P and there is no curvature in the 
modified arrangement in Fig. 8. With the disposi- 
tions sown in this figure, it is easy to show that 


5 paandR= 5 p a, while the deflection at P 
., ae 
72 EI 8 EIp*’ 
pressure, the d: flection is p:oportional to P*. 


hence, for a given wall 





* C. G. Williams and H. A. Young, Auto. Engr., vol. 32, 
page 293 (1942). 


ers.x) 








+0 


+0- 


6 


The significance of these results may be judged 
from the case of the B ring, for which it will be found 
that a = 15. dl in. and P = 48. 8! lb. A deflection 
of 10-‘ in. will therefore correspond to a force P = 
4-8 lb. and involve a relief of pressure over an arcual 
length of 3 in., while a deflection of 10-* in. will give 
P = 1-5 lb. and relief over about 1 in. Values for 
the V ring are of the same order. Unless the deflee- 
tion is known very accurately, it is clear, therefore, 
that the correlation of P with the wall pressure p 
is a matter of considerable uncertainty. 

If the intrusive element consists of a sector of 
arcual length 2c instead of a point force, it can be 
shown that the central deflection under the relevant 
conditions (x > 1-75) is 


= pe z3(2*+ 2 — 8) 
72 EI z+1 : 
while the impressed force is 


4 at 

37° So? 
where 2c x is the length of pressure relief. In the 
case of the B ring, a segment } in. long would give 
a value of P = 5 lb. approx. with a deflection of 
10~* in., and 4 lb. with a deflection of 10-* in. The 
force under ideal conditions of zero deflection would 
be 1-2 lb. 

These results suggest that any method of wall- 
pressure measurement which permits the least 
displacement from the true surface of the cylinder 
is liable to serious error and, at the best, can be re- 
garded only as qualitative and comparative. There 
is, moreover, a further objection to any procedure 
involving point support of the ring during wall- 
pressure measurements, arising from the different 
elastic conditions near the horns. When single 
measurements are made at various points round the 
ring, displacing forces measured close to the horns 
are lower than others for a given deflection and, 
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therefore, are not comparable with others on the 
same basis. The error so introduced will be 
revealed in an apparently unbalanced pressure 
distribution, suggesting a deficit of pressure near 
the horns, a tendency shown by several published 
results. 

In those forms of apparatus in which the ring is 
simultaneously supported by a number of pressure 
points, not only is the end reading incorrect but an 
error is also transmitted to successive points, unless 
the distance of the end point from the horn bears a 
certain ratio (0-4) to the interval between the 
measuring points. If the end point coincides with 
the horns of the ring, it can be shown, by regarding 
the ring as a continuous beam, that the force at the 
gap is reduced by the free end by about 20 per cent. 
wien the force acs on bot. horns and by 60 per 
cent. when it acts on one only. At the adjacent 
points of support, the error is about 13 per cent., 
and thereafter it falls more rapidly and becomes 
insignificant. 

In recent years, it has become the custom to 
require piston rings to exert a comparatively higher 
pressure in the region of the horns in order to resist 
the tendency to flutter at high speeds. The actual 
distribution of pressure round the ring must clearly 
be such as to produce equilibrium in its plane and, 
therefore, high gap pressures must be accompanied 
by high pressures near the back of the ring. Any 
desired distribution of pressure consistent with this 
condition of equilibrium can be provided by a 
suitable geometrical form of the free ring, and it is 
obviously important that this form should be deter- 
minable in terms of the required pressure distri- 
bution. 

It should be pointed out that an imperfectly 
formed ring cannot be fully corrected by the common 
procedure of inserting it in a cylinder, clamping, 
removing from the cylinder, and grinding to a true 
circle. 

Suppose a ring of uniform thicknes:, when closed 
into a cylin-er of radius R, beds over part of the 
circle and is clear over a certain arc; then there 
will bes me distribution of pressure over the surface 
of contact, and zero pressure over the clearance arc. 
If the ring is machined to radius R,< k, while 
held to the shape it assumes in the cylinder, R,, 
in such a way as to leave a uniform thickness, the 
moment of resistance will be reduced everywhere 
: _w # 
in the ratio[- * 2 

If the ring is now released, then, since all strains 
are elastic, it will assume curvatures p such that | 
M‘=EP (x = =) at all points, and if it is then 

v 
subjected to a distribution M?, it will return to the 
truly circular form with radius Ry. Hence it will 
fit exactly in @ cylinder of radius Ry with pressures 
1 
p=p <oPas in particular, 
p'= 0. Hence the effect of the machining operation 
is to eliminate the clearance, and to reduce the 


1\3 
general pressure distribution in the ratio (+) , 


but not to produce any pressure over the initial 
clearance arc. 

If now we suppose that the original ring, after 
clamping, is machined on the outer surface only, 
and concentric with the bedded arc, the residual 
thickness over the clearance arc will be greater 
than that over the bedded arc, which will be assumed 
to be #1 as before. When released, the outer surface 
of the ring will assume exactly the same unstressed 
external form as when machined both inside and 
out, but the ring will now be thicker over the region 
corresponding to the initial clearance arc. Hence, 
when this ring is subjected to the same moment 


distribution M? as the other, the curvature will be x 


1 1 ™? 


where ~~ sn only where [' is uniform ; 


0 

that is, over the initial bedded arc. Over the 
initial clearance arc, since the moment of inertia 
is greater, the radius of curvature will also be 
greater and the ring therefore will not bed. 

The difference in curvature between the clearance 
are and the bedded arc will be greater, for a given 
ring, in regions where M! is greater; hence the 


where p= 0 





residual clearance for a given initial clearance will 


be less when this clearance is in the neighbourhood 
of the gap than when in a more highly stressed 
near the back of the ring. A repetition of the 
procedure of inserting in a cylinder (of successively 
smaller diameter), clamping and machining the 
outer surface, will reduce the residual clearance 
over the clearance arc, but can never completely 
eliminate it. 

These considerations show the importance of 
correct geometrical form in the original ring (whether 
form-cast, heat-formed or form-machined) before 
cylindrical grinding. 

In the general case, the correct form cannot, of 
course, be reduced to a formula, but it can be deter- 
mined by a graphical construction. 

Suppose the ring in Fig. 9, on page 163, closes 
in the cylinder with any given distribution of pressure 
p; then the resultant force F on any are CP, 
measured from the gap, will act radially and the 
bending moment at P will be M = F . Rain ¢. 

Fig. 10, on page 163, is a force diagram in which 
elements of force p.R 80 are plotted vectorially, 
so that OP represents the force F. If OM is 
drawn at the angle 6, as shown, to cut the “ tan- 
gent ” at P in M, then 2 O M P is a right-angle and 
M=R.Fsin¢=R.OM. Hence the locus of M 
can be regarded as a polar curve in which the radius 
at any angle 6 represents the bending moment at the 
section 6, the actual value of the bending moment 
being obtained by multiplying by R the force 
represented by O M to the scale of the force diagram. 

If the pressure distribution is symmetrical about 
the diameter A C (Fig. 9) the resultant force on the 
half ring A P C and, therefore, the total force vector 
O P, (Fig. 10) must be perpendicular to AC. In 
this case, the M curve will also terminate at P, 
(Fig. 10) and the bending moment at A will be 
M,=R.OP,. Thus, the moment at A is repre- 
sented by the base of the force diagram and it is 
clear from the figure that the moment at the mid 
point of AC (@ = 90 deg.) is represented by the 
height of the force diagram. 

The elementary angle of bending for the 
element 5@ at P (Fig. 9 and Fig. 11), is A B= 


RAQ@ R?A 6 , 
=F = zr OM to scale. Due to this 


element of flexure at P, any point Q between P and 
C will be displaced; radially towards the centre 
Au=PN, AB=R.sin (« — 6) A8, and cir- 
cumferentially towards C, RAe=NQAS= 
R {1 — cos (a — @)} AB. 

In Fig. 12 on page 163 the polygonal curve B 
is plotted by vectorial summation of elements R A p 


3 
= > : OM from Fig. 10. Thus, DE repre- 


sents the value of this quantity for the element at P. 
B is the point on this polygonal curve corresponding 
to the angle « and O U is drawn perpendicular to 
the “‘tangent”’ at B. Then, with the notation of 
Fig. 12, 

GH =DF =DEsin(a — 6) 

=R.ABsin(a— 6) = Au; 

DE-JK=DE-FE 

=R AB {1-cos(a—-O@}=R Ac. 
Hence, to the scale on which D E represents R. A 8, 
u=OU and Re=arec OB—UB. Thus the 
locus of U is the polar curve representing the dis- 

lacements at various angles « from the back of the 

ring. The form of the free ring required to produce 
the given pressure distribution in a cylinder of radius 
R is then given by the polar co-ordinates R + u, 
a—e. 

It will be clear from the construction of Fig. 12 
that the U curve terminates at U,, the foot of the 
perpendicular from B, on the prime vertical through 
O; thus the displacement along the gap diameter 
is represented by the height of the B curve and, 
similarly, that along the transverse diameter, by its 
maximum depth parallel to the base. The half-gap 
€ R is obtained by adding the U, B, to the arcual 
length of the curve O B,. 

The construction of Figs. 10 and 12 is analogous 
to the funicular polygon method for the determina- 
tion of bending moments from loads and deflections 
from bending moments in straight beams and, 
owing to the greater angular changes involved in the 
construction, its accuracy is better. In principle, 
the procedure could be reversed in order to deter- 
mine from measured displacements or a manufac- 





——=ya 


tured ring the pressure distribution it would produce 


part | in a given cylinder, but inaccuracies in drawing Cause 


disproportionate errors and the method is no 
recommended for this purpose. 

In cases where the required pressure distribution 
can be expressed in a simple trigonometrical fo 
the profile of the free ring can be reduced to a for. 
mula. The simplest distribution of this kind is given 
by p = Pot p, cos 2 6, which fulfils the condition 
for equilibrium, gives high pressure at the gap and 


(by suitable choice of the ratio *s 


is capable ) of 
providing a wide range of ovalities. The radial and 
hoop displacements required to give this distyi. 
bution can be found by superposition from the 
constant distribution py, already discussed, and the 
supplementary case p = p, cos 2 0. 

With the notation of Fig. 13, page 163, it is easy 
to show that, if p = p, cos 2 6, 


M 
M = -" (cos 0 + cos 2 6), 


where 
My= — ; P, R*. 
The components of displacement can be obtained 


by integration following the same method as in the 
case of constant pressure : 


R‘* 
u = (4 cos 2 @ — 4cos @ — $¢ Osin 4) 


3 
€= ya (} sin 2 @ — §sin 0 + $ @cos 6). 
Values of these components are plotted in Fig. 14, 
page 163, and for purposes of comparison leading 
values are shown in the accompanying Table II. 


TABLE II.—Values of Components of Displacement. 
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It will be seen from the Table, or more fully by 
comparison of Figs. 3 and 14, that the displacements 
corresponding to the sinusoidal distribution (in 
which p, cannot exceed p,) are relatively small, a 
fact which demonstrates the sensitiveness of wall 
pressures to small differences in ring form. 

If p, = 4, the maximum pressure is three 
times the transverse pressure and the corresponding 
displacement components are as plotted in Fig. 15, 
page 163. The angular corrections for the free- 
form template could be found by a formula based on 
the same principle as in the constant-pressure ring, 
but a simple graphical method is embodied in Fig. 15 
as applied to ring B. The corrected displacement 
curve is indicated as wu’ and the scale of the correc- 
tions is determined by the calculated value of « at 
the gap: 

Po R* 3m 


EI 2 


Tv 


- 2 radians, = 7-4 deg. for ring B. 


& = 

This construction, of course, is of general applica- 
tion, whatever method has been used to obtain 
values of wu and «. 

The band test is employed not only to determine 
the mean wall pressure, but also, in current practice, 
to give some indication of the excess of pressure near 
the gap by measurement of the ovality, defined as 
the difference between the gap and transverse dia- 
meters of the ring when appropriately closed under 
the band. In the case of a uniform-pressure ring, 
this pressure is correctly determined from the 


es 
equivalent closing tension T by the formula p = = » 


but, when the ring does not close to a true circle 
under the band—that is, when the ring will not pro- 
duce uniform wall pressure in the cylinder, this 
formula is not accurate. 
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In the case of sinusoidal distribution, for example, 
4 

the gap in the free ring is a (3p. —%p,). Ife 
pand tension T= p,R is applied, the residual 
gap will be 3p, — 471 — 3p_; hence, in order to 
close the gap, P,= Po — 'p, and the tension T 
does not give the correct mean pressure pp. With 
any other non-uniform distribution, the band test 
will only give the correct mean pressure p, if the 
variable element of pressure p — p» is such as to 
produce no opening or closing of the gap, which, in 

neral, it is not. 

The difference between the two principal dia- 
meters under the band test is some indication of the 
excess of wall pressure near the gap, but can only 
be a reliable indication if the basic geometrical form 
of the ring is known. If, for example, the ring is 
of the sinusoidal type, it is easy to show that the 


‘ 4 p,R* 
gap diameter under the band test will be 2R + Pi 


9 El’ 
R* 
and the transverse diameter 2R — a= 


9 EI’ 
. ~MmR4+e 
the ovality is a 
a Rt 
the free ring is ai (3 po — 4 pi) = ¢, say, hence 


Hence 





=a, say; but the gap in 


ce 3 (9 Do — Py) 


a (4 + 7) Dy 


and the degree of variation in wall pressure oan be 
determined from the ratio 


Pr eee 2 
4+ae c 

~ 34-——- 14068 
3r a a 


With this type of ring, therefore, the greatest ovality 
consistent with positive pressure at all points in the 
cylinder is given by ° = 0-1, approximately. 

This particular type of ring lends itself to analy- 
tical treatment, but the ovality of a ring to produce 
any required pressure distribution can be predicted 
from data obtained from the graphical displacement 
construction. This construction gives the outward 
radial displacements wu. at the gap and uw, in the 
transverse direction, and the half-gap «,R. Then 
the band-test closing tension would be T = p, R, 


z— a‘ and the principal radial dis- 
placements under the band test would be 


PD, RS 7 4+ 
u= uy - — 1+; -%-@R-37 


where pp, = 





Hence the ovality 
a=u,—2u; 


=U —2u, +4eR. 





THE INSTITUTION OF MINING ENGINEERS.—The Council 
of the Institution of Mining Engineers have awarded the 
Medal of the Institution, the highest honour in their 
power to bestow, to Sir Charles Carlow Reid, in recog- 
nition of his long and distinguished services to the mining 
industry and the Institution, and of his special contribu; 
tion to the advancement of the theory and practice of 
coal mining. 





SCHOLARSHIPS IN ELECTRICAL ENGINEERING.—The 
Council of the Institution of Electrical Engineers are to 
consider this year the awards of four research scholarships 
and grants and seven student scholarships tenable at 
universities and technical colleges. The research scholar- 
ships comprise the Ferranti (value 2501. per annum for 
two years); the Oliver Lodge (value 2501. for one year, 
but may be extended for a second year); the Swan 
Memorial (value 1501. for one year); and the C. P. 
Sparks War Thanksgiving Fund (a grant not exceeding 
1001. for one year). The student scholarships comprise 
the Duddell (value 150l. per annum for three years) ; the 
Manville (value 1501. per annum for three years); the 
Silvanus Thompson (value 1001. per annum, plus tuition 
fees, for two years); the Salomons (value 1001. for one 
year); the David Hughes (value 1001. for one year); the 
Paul (value 501. per annum for two years); and the 
Thorrowgood (value 25/. per annum for two years). The 
closing date for reciving applications is April 15 for 
student scholarships and June | for research scholarships. 
The award of student scholarships will be made towards 
the end of June. Further particulars and nomination 
forms may be obtained from the secretary of the Institu- 
tion, Savoy-place, London, W.C.2. 


THE SHIPWRIGHTS’ 
EXHIBITION. 


(Concluded from page 126.) 


In the first instalment of our description of the 
exhibition held in London by the Worshipful 
Company of Shipwrights, from January 28 to 
February 8, a brief reference was made to the 
presence among the exhibitors of Lloyd’s Register 
of Shipping, and the British Corporation Register 
of Shipping and Aircraft. The exhibit of the 
former Society consisted mainly of a number of 
volumes of the Register, including some dating back 
to the Eighteenth Century, and a volume of the 
Universal Register, or “Red Book,” which was 
amalgamated with Lloyd’s Register in 1890. The 
British Corporation stand displayed two unusual 
and interesting plastic models, illustrated in Figs. 
1 to 5, on page 110. The first of these, shown in 
Figs. 1 to 3, was used to demonstrate the nature 
of the stresses to which the transverse framing ofa 
ship is subjected in a seaway, in consequence of the 
deck loads; and the other, illustrated in Figs. 4 
and 5, showed by means of strain gauges the effect 
on the stress in a girder of varying the form of the 
end connections. 

The former model consisted of a cross-section of 
a ship’s hull, formed of easily-flexible plastic sheet 
and mounted on a base board which could be inclined 
to give 15 deg. of heel. The deck load was imposed 
by strips of steel, fitted in chocks on the decks; 
these can be seen in the illustrations, as can the 
detachable hold stanchions. The form of the hull 
under different conditions was indicated by white 
lines on the back board, the comparison showing 
not only the effect of rolling, but the significance 
of the support given by the stanchions. The 
outlines have no quantitative value, of course, as 
the behaviour of the plastic section could contain no 
allowance for the external water pressure on an 
actual hull; but the exaggerated deflections of the 
model provided a good object lesson on the nature 
of the stresses to which a ship is exposed at sea. 

The model of a girder-testing machine demon- 
strated, on a plastic girder 5 ft. long, the effect of the 
design of end connections. The load was applied 
at mid-length by the screw apparatus shown in 
Fig. 4, the stresses being indicated by three gauges, 
the positions of which can be seen in Fig. 5. The 
readings showed that, with a stress of 10 tons per 
square inch at mid-length, either in tension or 
compression, the stress at the bracket was 5 tons 
per square inch ; at the snaped end, the stress was 
negligible. The effect of the bracket is to reduce 
the stress at the middle of the girder and to transfer 
more of the load to the base. The snaped end, 
however, does nothing in this way to relieve the 
stress at mid-length which, it is calculated, would 
probably rise to 15 tons per square inch if both ends 
were snaped. 

At the 1945 Spring Meeting of the Institution of 
Naval Architects, a paper on ‘“‘ The Stabilisation of 
Ships by Activated Fins” was presented by Mr. 
J. ¥. Allan, B.Sc., the superintendent of the experi- 
ment tank of Messrs. William Denny and Brothers, 
Limited, Dumbarton. This paper, which was 
reproduced on page 318, et seg., of our 160th volume 
(1945), dealt with the construction and performance 
of the Denny-Brown ship stabiliser, which was fitted 
to a number of corvettes, etc., during the war. The 
operation of the device was demonstrated at the 
Shipwrights’ Exhibition by a working model, 
synchronised with a gramophone which provided a 
running commentary. 

Among other models (in addition to those of ships, 
which were too numerous to be listed individually) 
was one, on the stand of Messrs. John Brown and 
Company, Limited, of the Escher-Wyss type of 
closed-cycle gas-turbine installation, as applied to 
ship propulsion. It will be recalled that, as the 
Exhibition closed, Messrs. John Brown announced 
that they had concluded an agreement with Messrs. 
Escher Wyss for the sole British licence for this 
development, and also for the manufacture in this 
country of the Escher Wyss feathering and reversing 
propeller. There were also several interesting models 
of aircraft, and one which, to some extent, might 





be regarded as a link between marine and aviation 
practice—namely, the Hook “ Hydrofin,” a boat 
which, as its speed is increased, lifts on submerged 
fins until the hull is clear of the water. Lay-out 
models of docks, etc., were also represented, con- 
spicuous among these being one of the London docks, 
exhibited by the Port of London Authority; and 
another, of the River Wear, exhibited by the Wear 
Shipbuilders’ Association. 

Ship’s davits were exhibited by Marine and Allied 
Industries, Liverpool, and by Schats Davits, Limited, 
London. Engines for propulsion and auxiliary drives 
were shown by Messrs. W. H. Allen, Sons and Com- 
pany, Limited, Bedford ; the Atlas Diesel Company, 
Limited, Wembley ; Messrs. Clarke, Chapman and 
Company, Limited, London ; Messrs. John G. Kin- 
caid and Company, Limited, Greenock; Messrs. 
William Doxford and Sons, Limited, Sunderland ; 
Parsons Marine Steam Turbine Company, Limited, 
Wallsend-on-Tyne ; North Eastern Marine Engi- 
neering Company (1938), Limited, Wallsend-on- 
Tyne ; Messrs. Richardsons, Westgarth and Com- 
pany, Limited, West Hartlepool ; and Messrs. George 
Clark and Company (1938), Limited, Wallsend-on- 
Tyne. The Vista-Neox oil-bath stern tube was 
exhibited by Messrs. B. R. Vickers (Leeds) Engin- 
eering Company, Limited. There was a representa- 
tive display of ship’s fittings, gyro compass end other 
steering equipment, by Messrs. 8. G. Brown, Limited, 
London ; electric telegraphs, speed indicators, etc., 
by Messrs. Chadburns (Liverpool), Limited, Liver- 
pool ; nautical and scientific instruments of various 
types by Messrs. B. Cooke and Son, Limited, Hull ; 
navigational, signal and other lamps, by Messrs. 
William Harvie and Company, Limited, Birming- 
ham; gyro-compasses, gyro-pilots and automatic 
course recording apparatus, by the Sperry Gyro- 
scope Company, Limited, Brentford ; and a variety 
of navigational appliances by Messrs. Henry Browne 
and Son, Limited, Barking. 

Ventilation was represented by exhibits of 
**Qzono” generators, by E.C.D., Limited, Ton- 
bridge ; other systems by Messrs. Greenwood’s and 
Airvac Ventilating Company, Limited, London, and 
by Thermotank, Limited, Glasgow. Messrs. Siebe 
Gorman and Company, Limited, Tolworth, showed 
diving apparatus of various types, and Messrs. 
Merryweather and Sons, Limited, London, examples 
of marine fire-fighting equipment. Tue International 
Marine Radio Company, Limited, Liverpool, exhi- 
bited a complete marine radio installation, and other 
navigational subsidiary equipments; while a full 
display of apparatus was shown by Marconi Inter- 
national Marine Communication Company, Limited, 
Chelmsford. Oil filtration formed the subject of the 
displays of the Alfa-Laval Company, Limited, Brent- 
ford, and of Stream-Line Filters, Limited, London. 
Welding was illustrated by British Oxygen, Limited, 
London, by Murex Welding Processes, Limited, 
Waltham Cross, and by the Quasi-Arc Company, 
Limited, Bilston; and, in addition, there were 
numerous examples of welding on the stands of 
some of the shipbuilders. 

In addition to the “ Ark of Noah ” Competition 
previously mentioned, there were other awards. 
These were a bronze plaque, presented by Sir Amos 
L. Ayre, K.B.E., D.Sc., Prime Warden of the Ship- 
wrights’ Company, for the best model of a. coasting 
vessel under 1,000 tons deadweight, awarded to the 
Rowhedge Ironworks Company, Limited, Colchester; 
a bronze plaque presented by the Caledon Ship- 
building and Engineering Company, Limited, Dun- 
dee, for the best series of models by any one firm, 
awarded to Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne ; a silver 
cup or plaque, for the most interesting model of a 
vessel not exceeding 230 ft. in length, presented by 
Messrs. F. T. Everard and Sons, Limited, London, 
was awarded to Messrs. Henry Robb, Limited, 
Leith ; a silver cup presented by Messrs. James 
Pollock, Sons and Company, Limited, Faversham, 
for the best working model of educational value, 
either of a ship or marine equipment, or both, was 
awarded to Messrs. Clarke, Chapman and Company, 
Limited ; and an award by Mr. J. A. Billmeir, for 
the best model marine engine, was won by Messrs. 
William Doxford and Sons, Limited, Sunderland. 
The Company hope that some of the models shown 





will ultimately be included in their collection. 
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MAINTENANCE OF PRODUCTION 
DURING THE POWER CUTS, 


TuE enforced shut-down of British industry, due to 
the prohibition of the use of electric power from the 
ge. has not been so complete as might be imagined. 

veral firms, particularly those concerned with light 
engineering products, managed to maintain some pro- 
duction despite the lack of power from the mains, many 
interesting and ingenious makeshifts having been 
employed. A good example of such power improvisa- 
tions is furnished by Messrs. E. R. Watts and Son, 
Limited, Camberwell-road, London, S.E.5, manufac- 
turers of surveying instruments and engineers’ optical 
measuring devices. 

This firm employs approximately 850 people, and 
did not find it necessary to stand-off any of the em- 
ployees during the power cuts. Under normal condi- 
tions, the electrical load taken from the mains is about 
200 kW, and the supply of this by makeshift devices 
called for considerable ingenuity and resource. By 
good fortune, a fairground happened to be situated 
beside the works at the time of the shut-down, and the 
management negotiated for the hire of a mobile Diesel 
generating set from the proprietor, Mr. Alfred Gray, 
of Hampstead, N.W.3. Unfortunately, the set supplied 
only direct current at 110 volts, the maximum rating 
being 20 kW; nevertheless, the full works lighting 
load was transferred to this generator. Obviously, the 
light obtained from 220-volt bulbs was poor, but it 
sufficed until the bulbs could be changed for the correct 
voltage, after which the lighting proved quite satis- 
factory. 

Meanwhile, efforts were made to obtain almost any 
form of prime mover; the employees were encouraged 
to make suggestions, and, where possible, lend any 
usable equipment in their possession. This resulted in 
the collection of an assortment of engines ranging from 
several Villiers two-stroke petrol engines to motor- 
driven lawn mowers and auto-cycles. Nothing was 
scorned, however, and every form of prime mover 
obtained was put into commission as quickly as possible. 
The lawn mowers, after having been suitably modified, 
were used to drive lathes, and the photograph repro- 
duced in Fig. 1, on this page, shows one of them in 
operation. An Austin 7 engine was equipped with a 
cooling tank and employed to drive the overhead 
shafting for three lathes, while one of the two-stroke 
petrol engines was fitted to a medium-sized milling 
machine, for which purpose it proved as satisfactory 
as the original form of drive. Among the many engines 
pressed into service was a 1}-h.p. gas engine made by 
the father of one of the firm’s present employees ; the 
engine was used to drive a batch of lens-polishing 
machines. Perhaps the most notable expedient adopted 
was the use of pedal cycles for driving various machines, 
ranging from dividing engines to lens-polishing ma- 
chines, and the photograph reproduced in Fig. 2, on 
this page, shows a bicycle being used to drive a circular 
dividing engine. As will be seen from this illustration, 
the rear tyre was removed and the rear wheel used as 
a driving pulley. In some instances, the dividing 
engines were operated by hand, but, where possible, a 
treadle was provided. 

Obviously, a sufficient number of small prime movers 
could not be obtained to drive all the machinery, and 
as the 110-volt direct-current generator had proved 
quite satisfactory, it was decided to hire from the 
game source two more machines of the same type, one 
of which was required for a branch factory. At the 
same time, efforts were made to obtain as many 
100-volt direct-current motors as possible, and once 
more the management appealed to their employees to 
search for any motor which could be used or adapted 
for use; one employee went so far as to dismantle his 
vacuum cleaner and use the motor for driving a small 
engraving machine. Eventually, some 40 direct- 
current motors were obtained, notably from University 
College, London, and Messrs. H.T.B., Limited, London, 
E.17, and, in addition, some of the motors normally 
used for driving amusement devices in the fairground 
were employed for driving some of the lighter ma- 
chines. The larger 100-volt direct-current motors were 
placed in strategic points in the works and used to 
drive as many machines as possible ; for example, by 
mounting one motor in a vertical position among a 
batch of sensitive drilling machines it proved possible 
to drive four machines from the one motor. In many 
instances, the lack of suitable bedplates was overcome 
by clamping the motors in bench-type vices and several 
light machines, such as small bench lathes, were driven 
by power hand-tools held by the same means. 

While the direct-current generators were being 
installed, negotiations were completed with the Ministry 
of Supply for the purchase of three ex-Service 400-volt 
three-phase mobile generators, each rated at 224 kW 
and driven by a Ford V8 petrol engine. When these 
arrived at the works, it was discovered that they were 
in poor condition, each unit requiring a general over- 
haul. Furthermore, all the engine governors and 
automatic voltage-control units were out of order. 





IMPROVISATIONS 


Fig. 1. 


Fie. 2. Divinine ENGINE 


Nevertheless, as soon as the engines had been over- 
hauled, it was decided to put the three generators into 
service forthwith and regulate the speed and voltage 
manually until the governors and voltage-control units 
could be repaired. 

The foregoing arrangements enabled the factory to 
reach 60 per cent. of the normal output, which is 
certainly a creditable performance. Arrangements 
were then made to borrow three 400-volt three-phase 
27-kW sets from the Army, and when these were put 
into commission the production was brought back to 
normal and the use of bicycles was abandoned. The 
personnel of the factory co-operated loyally with the 
management, and many of the improvisations were 
made from their suggestions. It is understood that the 
firm will continue to use the temporary arrangements 
described above until conditions become more settled 
and a definite ruling on night work is given. 

Messrs. E. R. Watts and Son, Limited, are, of course, 
by no means the only firm who have made efforts to 
maintain production during the power cuts. Messrs. 
Johnson and Phillips, Limited, London, 8.E.7, took 
similar measures and installed a number of generator 
sets driven by steam engines and Diesel engines. The 
steam engines were used originally on Operation Pluto, 
and these, together with the Diesel engines, supplied 
sufficient power to light the works and offices and 





LatHe Driven By Motor or Lawn Mower. 


Driven By Pepa Cycrez. 


drive some of the machines; other machines were 
driven by petrol engines. The steam engines were 
supplied with power from oil-fired boilers, which 
also supplied sufficient steam to heat the works. By 
concentrating on such bench work as could be carried 
out without the use of power, and by using the tem- 
porary arrangements described, it proved possible to 
Keep a considerable number of their employees engaged 
on their ordinary tasks. Similar steps were taken by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester, who were able to keep a consider- 
able number of their departments in operation by using 
two 2,500 kW mobile turbo-generator sets originally 
built for Russia. In this case also the steam was 
supplied by oil-fired boilers. 





PRIVATE AUTOMATIC TELEPHONE EXCHANGES.—TWwo 
leaflets, recently issued by Standard Telephones and 
Cables, Limited, Oakleigh-road, New Southgate, London, 
N.11, deals with private automatic telephone exchanges 
for 10 and 25 lines, respectively. The larger exchange 
can be provided with lines to other private manual or 
automatic exchanges and with facilities for dealing with 
priority calls, conferences, staff location and loudspeak- 
ing telephones. 
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PRECISION JIG-BORING AND MILLING MACHINE. 


DEVLIEG MACHINE COMPANY, DETROIT, MICHIGAN, U.S.A. 

















Fie. 1. 


PRECISION JIG-BORING AND 
MILLING MACHINE. 

THE precision jig-boring and milling machine illus- 
trated above includes several radical departures from 
conventional practice in either the boring or milling 
machine design. It is a good example of modern 
American machine-tool development, being manufac- 
tured by the Devlieg Machine Company, Detroit, 
Michigan, U.S.A. The sole agents for its distribution 
in Great Britain are Messrs. Alfred Herbert, Limited, 
Coventry. The machine is known as the “ Devlieg 
Jigmil,” to convey the idea that the machine can be 
used for either jig boring or for milling to fine limits. 
It is well known that in the conventional jig-boring 
machine the work is set so that the positions of the 
holes to be bored are determined by movements of 
the table made manually in conjunction with end 
gauges or standard gauge blocks, an operation which 
necessitates considerable skill. In the “ Jigmil,” 
this hand setting is dispensed with, though end gauges 
are used, the table, or spindle head, as the case may be, 
being set by an automatic electric control operated by 
push button. It is claimed that this elimination of the 
personal element ensures a degree of precision other- 
wise unobtainable, the precision being to within 
0-0001 in. The machine moreover embodies locking 
devices for the table and spindle saddles which, it 
is stated, function without the slightest disturbance to 
the setting, which is a valuable characteristic. 

The capacity of the machine may be estimated from 
the following dimensions. The working surface of the 
table is 2 ft. 6 in. by 4 ft., and it has a longitudinal 
traverse of 4 ft. The table proper, however, is moun 
on a saddle so that it can be moved transversely relative 
to the saddle through a distance of 1 ft. 6 in., so increas- 
ing the virtual capacity. Incidentally, this movement 
is useful for inspecting the condition of the tool and the 
state of the work during an operation, and in some cases 
enables a minimum tool overhang to be employed. 
The maximum weight of a component that can be 
handled is 2 tons. The boring-bar head has a vertical 
movement over a range from a minimum of 2} in. to 
& maximum of 3 ft., measured from the surface of the 
table to the boring-bar axis. These limits apply to 
vertical movements under power, but provision is made, 
with manual movement, for a still lower position, 
down to 1 in. below the table surface. The boring 
bar has a horizontal traverse, without re-setting, of 
16 in., but it can be re-set to extend the range to 22 in. 
The bar is 3 in. in diameter and the spindle nose has a 
No. 5 Morse taper. There are 24 spindle speeds, ranging 
from 23 r.p.m. to 1,200 r.p.m., and six different rates of 
feed for the horizontal traverse of the boring bar, 
namely, from 0-001 in. to 0-012 in. per spindle revolu- 
tion. The bar has a rapid traverse of 90 in. per 











minute. The table is, of course, stationary when jig- 
boring is being done but, when the spindle is fitted with 
a milling cutter, either the table or the boring-bar head 
are moved according to whether the cut is being made 
in the horizontal or the vertical direction. There are 
12 rates of feed to both the table and the head, ranging 
from 0-3 in. to 15 in. per minute. The rapid-traverse 
tate for both these parts is 120 in. per minute. 

It is only possible here to refer very briefly to the 
automatic positioning device. In essence, it consists 
of a pivoted finger, one carried on the table and one 
on the boring bar saddle ; the finger, when it comes 
into contact with the end gauge, actuates a limit 
switch controlling the motor effecting the rapid 
traverse of the table or saddle. Actually, the finger 
overruns the contact face of the gauge but, since it is 
pivoted, no damage can occur. Taking an example of 
@ piece of work in which two holes are to be bored in 
the same horizontal line on a vertical face at an exact 
distance apart: the face of the end gauge which deter- 
mined the position of the first hole is taken as a datum 
and another gauge, or gauges, to make up an equivalent 
length, is placed in contact with it, the length of this 
being exactly equal to the distance between the two 
holes. Certain levers, to be referred to later, are 
first actuated and the automatic positioning movement 
is then initiated by pressing a push button. The 
table, to which the work is attached, starts to traverse 
to the right by the rapid traverse and then is auto- 
matically stopped when it has overrun the gauge 
contact face by an amount between 0-02 in. and 
0-03 in. Immediately this stoppage occurs the feed 
motor is started up to return the table to the left. 
This movement is subsequently stopped by a limit 
switch and the rapid-traverse motor again started, 
the table being stopped this time when it has overrun 
by an amount between 0-005 in. and 0-01 in. The cycle 
is then repeated for the third and last time, when the 
table stops at a point within 0-0001 in. of the position 
determined by the end gauge. The starting button is 
only depressed once to effect the three cycles and the 
whole operation only requires a few seconds. A dial 
indicator shows the amount of overrun. 

This ‘ pseudo-feeling”” method might seem to be 
more or less uncertain, but actually it is very accurate, 
rapid and reliable. Its accuracy is attested by the 
results of some experiments in practice. In one of 
these an inexperienced operator was set to finish-bore 
four holes at various centre distances. The holes were 
then rubbed over internally with engineer’s blue, and 
the whole sequence of operations was started over again 
when the boring tool only removed the blue from the 
surface and did not alter the dimensional accuracy. 
The vertical movements of the boring-bar head are 
effected by the same motors as are used for the hori- 
zontal movements of the table, but the head has a lead 
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screw of finer pirch than has the table, so that the 
overrun amounts stated above are correspondingly 
reduced. The success of the automatic positioning 
system and its inherent accuracy depend primarily 
on the precise timing of the sequence controls which 
embody three time-delay relays. One of these relays, 
after the final itioning movement, reverses the 
feed motor for a 9 revolutions in order to release the 
stresses in the gears and lead screws so that the table 
or saddle is not disturbed in position as it might be 
if this method were not adopted. The relay also cuts 
off the current from the motors concerned. It is while 
this state of rest obtains that the locking of the parts is 
effected. The locking devices for both the table and 
the head are actuated by a hand-operated lever which 
operates by forcing the gibs on the sliding parts into 
the V-grooves of the ways, an ingenious toggle arrange- 
ment providing a secure grip over the full length of the 
slide concerned. 

The different functions of the machine require 
different drives which are provided by five motors, 
three of which are of the two-speed type. The spindle 
is driven, through a chain and a speed-change gearbox, 
by a motor developing 7} h.p. at 1,800 r.p.m. The 
rapid traverse of the table and the head is operated by 
a 1}-h.p. motor at 1,200 r.p.m., the motor developing 
4 h.p. at 400 r.p.m. For the feeds and automatic 
positioning, the motor allocated develops } h.p. at 
1,200 r.p.m. and } h.p. at 400 r.p.m. A $-h.p. squirrel- 
cage motor running at 1,200 r.p.m. is provided for the 
rapid traverse and the feed of the spindle, while a motor 
of the same type, power and speed is used to move the 
table transversely on the saddle. Locking of this 
movement is automatic and self-adjusting, the motor 
drive to the lead screw concerned incorporating a clutch 
which slips at a predetermined pressure. This latter 
motor is mounted on an apron of the table saddle, as 
can be seen in Fig. 2. It will be evident from this 
illustration that this saddle is extended at its ends to 
protect the table ways in whatever position the table 
may be. A similar protection is afforded to the ways of 
the saddle on which the table proper slides. In spite of 
the multiplicity of driving motors the controls are simple 
and, as will be evident from Fig. 1, are all grouped to- 
gether in a position convenient to the operator. Perhaps 
the most unusual feature of the controls is the large push- 
button panel seen above the handwheel in Fig. 1. This 
panel has three compartments at the top, the left-hand, 
one containing the button referred to above as initiating 
the positioning cycle. The centre compartment has a 
swivelling switch with four positions, the two upper 
ones being for forward and reverse rotation of the 
spindle and the two lower ones directing, respectively, 
the positioning movement to the table or the head. 
The right-hand compartment has a two-position swivel- 





ling switch for selecting either the high speed or the 
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low speed of the motors concerned. Below the three 
top compartments is one having two rows of five push 
buttons each. The various movements, and 
feed rates, etc., are selected by appropriate levers and 
are put into operation by actuating a push button. 
One of the buttons, however, when depressed, will stop 
any function at any time. 

It is scarcely necessary to give any further details, 
but it may be noted that two rates of rapid traverse to 
both the table and the head are. obtainable from a 
single push button, half depression of which gives the 
slow rate and full depression the full rate. The various 
mechanisms are protected by numerous electrical and 
mechanical interlocks. There are 11 limit switches 
of which nine serve as safety interlocks, four of them 
being travel-limit switches for the table ane head. In 
action they cut out the particular motor involved, and 
the operator then corrects overrunning by pressing the 
reverse push button. Two other limit switches cut 
out the feed and rapid-traverse motors when either 
the table or head is locked. Limit switches also serve as 
interlocks in the selection of feed or rapid power tra- 
verse to either the table or the head, and a similar 
arrangement is used to interlock the boring-bar traverse 
motor so that it can be started only when the feed 
clutch is disengaged, both functions being controlled 
by the same lever. Automatic feed to either the head 
or the boring bar cannot be engaged until the spindle 
is running. Two precision limit switches are used as 
stops to determine the position of the table and head 
within the overrunning positions. These switches give 
great accuracy, as they embody interlocked relays 
which set up a different set of circuit conditions at the 
end of the period of the cycle, in which the switches 
perform three separate functions in precisely-timed 
sequence, 





GAS-TURBINE LOCOMOTIVE FOR 
THE GREAT WESTERN RAILWAY. 


A BRIEF description of the gas-turbine locomotive 
which Messrs. Brown, Boveri and Company, Limited, 
Baden, Switzerland, are building for the Great Western 
Railway Company, was given in ENGINEERING, vol. 162, 
page 523 (1946). The railway company, however, have 
also placed an order with Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Manchester, for another 
gas-turbine locomotive with electric transmission, and 
some details of this engine, which is being built to the 
requirements of Mr. F. W. Hawksworth, M.I.Mech.E., 
Chief Mechanical Engineer of the G.W.R., are now 
available. 

The company require a locomotive for hauling 
express passenger trains of 18 coaches, or 650 tons 
weight, exclusive of the engine, on the main lines from 
Paddington to Plymouth, Penzance, Bristol, Fishguard, 
and Birkenhead, at speeds up to 90 miles an hour. 
Continuous gradients of 1 in 80 are not uncommon 
on these lines, and there are short banks as steep as 
1 in 40 on the main line between Exeter and Plymouth. 
To meet these requirements, the new locomotive will 
have a tractive effort at starting of about 60,000 Ib., 
and a continuous-rating tractive effort of 23,000 Ib. at 
35 miles an hour. The net power output will be 
2,500 h.p. The total weight will be about 120 tons, 
the whole of which will be available for adhesion, the 
locomotive being mounted on six driven axles. This 
atrangement provides sufficient adhesive weight for 
the power envisaged, and the individual axle loading 
is kept within the limit of 20 tons. Although primarily 
designed for express passenger service, the locomotive 
will be able to handle goods trains also. 

The open-cycle gas turbine burns fuel oil and consists 
of a ee axial-flow compressor running at 
6,900 r.p.m., which compresses the incoming air at a 
ratio of about 3-25 to 1; a heat exchanger, where 
some of the heat of the exhaust gases is transferred to 
the compressed air; combustion chambers, in which 
the air is divided, a small portion of it passing through 
primary chambers where the fuel oil is burnt, the 
larger portion by-passing the primary chambers and 
mixing with the resultant hot gases; and two axial- 
flow turbines through which the mixture of hot gases 
and air expands. The Metropolitan-Vickers Electrical 
Company, Limited, have had considerable experience 
of axial-flow compressors for gas-turbine work for the 
former Ministry of Aircraft Production (now incor- 
porated in the Ministry of Supply), and the compressor 
for the locomotive will be similar to that used for air- 
craft. The two axial-flow turbines are mounted on 
independent shafts, and the hot gases flow through them 
in series. The first is a single-stage turbine driving 
the compressor and auxiliaries, including fuel and 
lubricant pumps, the second being a multi-stage 
turbine which drives the electric-transmission generator 
and an auxiliary-power generator. When the second 
turbine is revolving at 4,500 r.p.m., the generators run 
at 850 r.p.m. The advantage claimed for two indepen- 
dent turbines is that the correct fuel-to-air ratio and 
operating temperature are automatically maintained. 





Increased load on the generator is met by increasing the 
supply of fuel, and this accelerates the compressor 
automatically. The power output of the main turbine 
is over 2,600 h.p., of which 2,500 h.p. is used for the 
main generator, the remaining 100 h.p. being absorbed 
by the auxiliary-power generator and gear losses. The 
turbine which drives the compressor develops about 
4,500 h.p. At full load, the total flow of air will be 
about 44,000 cub. ft., or 1-5 tons a minute. Before 
entering the compressor, the air is cleaned by dry 
fabric filters. 

The electrical transmission equipment consists of 
the main generator supplying current to six axle- 
mounted traction motors, one on each axle of two 
six-wheeled bogies. Automatic control gear adjusts 
the machine excitation to utilise the full generator 
input, throughout a range of speed from 10 miles to 
75 miles an hour. The auxiliary-power generator 
supplies direct current at 110 volts to an air-brake 
compressor, a vacuum-brake exhauster, ventilation 
fans for the traction motors, and an oil-cooler fan. 
It also charges a battery for an electric starter motor. 
Steam for train-heating is supplied by an oil-fired 
boiler. The principal dimensions of the locomotive 
will be: length over buffers, 68 ft.; bogie wheelbase, 
15 ft.; distance between centres of bogies, 40 ft. ; 
total wheelbase, 55 ft.; width of body, 8 ft. 10 in. ; 
and height above rail, 13 ft. 
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NORTH-WEST ENGLAND AND NORTH WALES ELEC- 
TRICITY SCHEME.—The Central Electricity Board have 
adopted, without modification, the North-West England 
and North Wales (Alteration and Extensi . 
1947. The scheme provides for the erection, when they 
have been authorised, of four new selected generating 
stations, each with an initial capacity of 130 MW. 
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PERSONAL. 


Mr. ROBERT Foot, O.B.E., M.C., chairman of the 
Mining Association of Great Britain, has resigned the 
Presidency of the Coal Utilisation Joint Council, 54, 
Victoria-street, London, S.W.1, on the National Coal 
Board taking the place of the Mining Association ag , 
constituent member of the Council. Mr. J.C. Gripiey, 
C.B.E., marketing member of the National Coal Boarg 
has been elected President of the Council for 1947, and 
Mr. J. CHARRINGTON, of the Chamber of Coal Trader, 
vice-president. 

Mr. F. L. SmirH has been appointed chief technicg 
engineer in charge of the central engineering department 
of Messrs. Dorman, Long and Company, Limited. Middle. 
brough, and Mr. H. C. CRoNK has been made chief ep. 
gineer of the firm’s plant construction department, 


SmR FREDERICK STEWART has joined the board of 
Messrs. S. Smith and Sons (England) Limited, who hay 
opened a service department and depot in Bothwe}. 
street, Glasgow. MESSRS. SMITH’S ENGLISH CLOcKs, 
LIMITED, a division of S. Smith and Sons (England), 
Limited, bave established a large factory at Carfin, near 
Motherwell. 

The Minister of Transport has appointed Mr. J. Jarvir, 
Deputy Engineer Surveyor-in-Chief, to be Engineer 
Surveyor-in-Chief and Inspector of testing establish. 
ments for anchors and chain cables, in succession to Mr, 
H. CRANWELL, who reached the retiring age on February 
22. Mr. Jarvie will be succeeded as Deputy Engineer 
Surveyor-in-Chief by Mr. F. J. COLVILL. 

Mr. R. W. P. Hout, M.1.Mech.E., who joined the 
Widnes Foundry and Engineering Company, Limited, 
in 1925, has been appointed to the board of the company, 

Mr. H. H. SPENCER, M.I.E.E., has relinquished his 
position as branch manager, London plant division, 
Crompton Parkinson, Limited, to take over special duties 
in the sales director’s department. Mr. Spencer hag 
been succeeded by Mr. J. B. Scott, D.F.C., formerly 


branch manager, Manchester plant division, which 
position is now held by Mr. R. Speirs, M.I.E.E., 
previously with the London plant branch. Mr. T. A, 


LITTLEWoop, who has been acting branch manager, 
Birmingham plant division, for the past year, has been 
appointed to that position. 

Mr. W. C. Fante, M.Sc., has resigned his position ag 
head of the Instrument Section of the Physics Depart- 
ment of the British Iron and Stee] Research Association, 
11, Park-lane, London, W.1, to take up an appointment 
in the Ministry of Defence. His successor at the Research 
Association is Mr. S. S. CARLISLE, M.Sc., A.M.1.E.E. 

Mr. D. C. COLEMAN, O.M.G., has relinquished the 
position of chairman and president of the Canadian 
Pacific Railway and has been succeeded by Mr. W. M. 
NEAL, C.B.E. Mr. W. MANSON and Mr. G. A: WALKER, 
K.C., have been made vice-presidents of the company. 

Mr. REx Bate, until recently manager of the trans- 
former department, Brush Electrical Engineering Com- 
pany, Limited, Loughborough, has bec n made general sales 
manager under the direction of Mr. I. A. MARRIOTT, 
who, as announced on page 106, ante, has been appointed 
commercial director of the Brush Company as well as of 
Associated British Oi] Engines, Limited. 


Mr. A. McVir, B.Sc. (Eng.), has been appointed 
commercial director of Standard Telephones and Cables, 
Limited, Connaught House, Aldwych, London, W.C.2, 
in succession to Mr. C. W. EvE, who is retiring. 

Major ARTHUR HALLIDAY has been appointed to the 
Colonial Service as an engineer transport officer in the 
Gold Coast Colony. CaprTain J. Y. MILNE, A.M.Inst.C.E., 
A.M.1.Struct.E., has been made an assistant engineer in 
the Public Works Department, Uganda. 


Messrs. TURNBULL AND JONES, LIMITED, electrical 
engineers, New Zealand, announce that their London 
manager, Mr. J. MAITLAND JONES, 47, Gresham-street, 
London, E.C.2, is shortly returning to New Zealand to 
take up a position in their head office. The firm’s 
present chief engineer, Mr. A. C. Day, A.C.G.I., B.Sc., 
will take-over the management of their London office and 
Mr. R. C. JonEs will succeed Mr. Day as chief engineer. 

Messrs. RICHARD KLINGER, LiMiTED, Klingerit 
Works, Sidcup, Kent, have opened a new branch office 
and depot at 11, Goree Piazzas, Liverpool, 3 (Telephone : 
Central 3497). 

Messrs. TANGYES LIMITED, Cornwall Works, Smeth- 
wick, Birmingham, have removed their London office 
to 60, Grosvenor-street, London, W.1. (Telephone: 
MAYfair 1338.) 

The entire share capital of the KELSEY-HAYES WHEEL 
CoMPANY, LimrreD, Dagenham, Essex, formerly exclu- 
sively owned by the KELSEY-HAYES WHEEL COMPANY 
or AMERICA, has been acquired by the Ford Motor 
Company, Limited, Dagenham. 

THE FAIREY AVIATION COMPANY, LIMITED, Hayes, 
Middlesex, announce that the telephone number of their 
London office, at 24, Bruton-street, London, W.1, has 
been changed to MAYfair 8791. 
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MODELS AT THE SHIPWRIGHTS’ EXHIBITION. 
(For Description, see page 165.) 

















Fia. 1. Fie. 2. 
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Moror-OarR CONTROLS FOR LIMBLESS DRIVERS.— 
Mesers. The Rootes Group, Devonshire House, London, 
W.1, in conjunction with Messrs. Thomson and Taylor 
(Brooklands), Limited, Weybridge, Surrey, have produced 
controls for fitting to their standard production motor 
cars which enable certain classes of limbless drivers 
to control a car with safety. Altogether, the system 
caters for nine classes of limbless drivers, ranging from a 
person who has lost both legs to one who has lost an 
arm. The system is based on the use of vacuum-operated 
cylinders for actuating the footbrake and the clutch, 
and the vacuum cylinders are controlled either by hand 
levers fitted to the steering column or by extensions of 
the usual foot controls. The system has the advantage 
that it does not interfere with the normal controls, so 
that any car so fitted can be driven in the ordinary 
manner, So far, the system is only applicable to the 
Hillman “ Minx ” and the Sunbeam Talbot “ Ten,” but 
the Rootes Group hope to deal with further models at a 
later date. The controls can be fitted to new, or to used, i 
cars. Fie. 5. GeneRaL View or Girper MODEL. 
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THE ECONOMIC SURVEY. 


One of the few advantages to be credited to the 
temporary suspension of the technical and trade 
Press is that more time was afforded for the study 
of the Economic Survey for 1947 than would have 
been available in the ordinary course. If, in the 
event, the perusal of this document* brings to mind 
the comment of Tony Weller’s charity boy upon the 
alphabet (“‘ Whether it’s worth while to go through 
so much to learn so little is rayther a matter 0’ 
taste ’’) there can be no question that there was a 
need for an economic survey, and that the publica- 
tion of these summarised statistics may have a 
valuable educative effect, even though the diagnosis 
may be disputed and the prescriptions may appear 
to some to lack vigour and realism. Homoeopathy 
has a creditable record of cures, but there are still 
many diseases with which only the surgeon can deal. 

In several respects, the White Paper shows signs 
of over-hasty preparation; indeed, it has been 
generally understood that the onset of the fuel 
crisis led to some last-minute modifications of the 
original text. These may account in part for the 
rather slipshod composition, though this may have 
been due also to a desire to produce something 
couched in rather more popular phraseology than is 
normally associated with Governmental pronounce- 
ments, and thus to appeal to a wider public. If so, 
and if such a method of approach is really necessary, 
nothing more need be said about it, and even the 
use of that irritating and unnecessary term “‘ back- 
log” to describe what used to be called “ arrears” 
can be condoned. That is a matter, to some extent, 
of opinion and individual taste; but, when the 
attention of the common man or woman has been 
thus gained, it is surely not unreasonable to expect 
that he or she should be offered something a little 
less tepid than just another exhortation to increase 
production, apparently irrespective of cost. 

The introductory section is largely a restatement 
of the obvious, pointing out that the working popula- 
tion of the country is limited, and that plant, tools 
and materials of all kinds are necessary in order 
that they may continue to produce goods—which 
they do at present, it is stated, to the value of over 
8,5001. millions per annum; that the armed forces 
of the country must be maintained at adequate 
strength ; that imports must be paid for by exports ; 
that capital equipment needs constant renewal, etc., 
etc. The fact that these things are obvious is no 
guarantee that they are kept sufficiently in mind, 
and to that extent the reiteration is justified. 





* Cmd. 7046. H.M. Stationery Office, Kingsway, Lone 





don, W.C.2. [Price 6d. net.]} 
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There follows a homily on the need to organise the 
national manpower, and the national income and 
expenditure, so that a proper balance is struck and 
the aggregate communal effort is directed into the 
most profitable channels; otherwise, some part of 
the national load must be “ shed,’’ just as in the 
case of the electric power stations and their load. 

The second part of the White Paper is devoted 
to a review of the period from July, 1945, when 
the present Government took office, to the end of 
1946, when the industrial dislocation began to 
assume serious proportions. Tables of industrial 
manpower and its distribution are given, from which 
it is clear that a considerable section of the national 
effort is being directed into channels which cannot 
be regarded as immediately productive—though the 
ultimate value of some of these activities may easily 
be greater than appears at first sight. Figures are 
quoted of imports and exports, showing that the 
latter have been expanded quite considerably, 
though still not enough; very far from enough, if 
due allowance is made for the fall in the value of the 
pound sterling. Emphasis is laid on the importance 
of ample coal supplies and it is pointed out that the 
improved industrial results of 1946 were only 
achieved by reducing coal stocks by five million tons ; 
‘*in a sense, indeed,” says the White Paper, “‘ we 
have been living on a coal overdraft.” 

Part III deals with “‘ The Situation in 1947 ” and 
opens with the blunt admission that “ we have not 
enough resources to do all that we want to do ”— 
in fact, ‘‘ we have barely enough to do all that we 
must do.” A provisional programme of imports in 
1947 suggests that the amounts to be spent on 
imports are, for food and agricultural supplies, 
7251. millions; raw materials and supplies for indus- 
try, 5251. millions; machinery and equipment 
(including ships), 60]. millions; and petroleum 
products, tobacco, and consumer goods, 55l., 501. 
and 35/. millions, respectively ; a total of 1,4501. 
millions. In addition, 175/. millions must be found 
for ‘‘ net overseas Government expenditure—such as 
the upkeep of the Forces abroad, and expenditure 
on Germany, relief work, etc.’’—making a grand total 
of 1,6251. millions, of which 1,200. millions must 
come from receipts from exports and re-exports. 
When all allowances have been made, the statement 
continues, there is a prospective deficit of 3501. mil- 
lions which must be met by borrowing from abroad, 
a position which is complicated by the fact that, 
while 42 per cent. of imports come from dollar areas, 
only 14 per cent. of the exports are sold there. The 
conclusions reached are, in the first place, that the 
export target of 140 per cent. of the 1938 volume 
stands for 1947, with 175 per cent. as the long-term 
export target; and that, while exports are main- 
tained, a close control of imports and a concurrent 
increase in home production are essential. It is 
admitted that “‘ the difficulty of maintaining exports 
on this scale, year in and year out [that is, at 175 per 
cent. of the 1938 level] is entirely insoluble unless 
British industry is able to compete in quality, price 
and design throughout the entire range of manu- 
factured goods.” 

At this point, the White Paper comes down to 
essentials with a reminder that “an all-round 
expansion in production . . . is impossible without 
coal, steel, power and transport.” Of these, obvi- 
ously, coal is the paramount need, since the others 
depend so largely upon it ; to quote again, “ Produc- 
tion of 200 million tons is an indispensable mini- 
mum,” and even this total involves “the most 
drastic economy in less essential uses.” The Gov- 
ernment propose to increase the total of mining 
labour from 695,000 to 730,000 by the end of 1947, 
to give high priority to conversions of plant to oil- 
burning, and to “ take effective and drastic measures 
to reduce non-industrial consumption of coal, gas 
and electricity”’; but, above all, they look to 
increased output per man. Shortages of electrical 
plant, of steel, and of transport are to be expected, 
but these can be overcome in time if the coal problem 
can be solved. Throughout industry, however, an 
increased output per head is urgently needed, and, 
to this end, a special exhortation is made for the 
abolition of restrictive practices of all kinds, and 
‘* the introduction of systems of payment and other 
arrangements which provide the maximum incéntive 
to increase output.” The concluding paragraph 
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returns to this theme, urging that “‘ there is now no 
place for industrial arrangements which restrict 
production, prices or employment.”’ Previously, 
the unequivocal statement was made that “the 
central problem is coal and power and upon this 
everything else depends.” Secondly, it is essential 
“to expand the nation’s labour force, to increase 
its output per man-year, and, above all, to get 
men and women where they are needed most,” 
for, “‘unless we concentrate upon these really 
important things we may never restore the founda- 
tions of our national life.” 

There is an interesting parallel to this in a 
bulletin of the American Federation of Labor, 
quoted in the February issue of The Reader’s Digest. 
With characteristic directness, it declares: ‘‘ In- 
creased efficiency is the way to higher wages, lower 
prices for the consumer, a better market for your 
product, and“@ more secure job for you. Tradi- 
tionally, America has paid for rising wages by 
increasing productivity, and this is the only way 
to raise living standards. The other alternative— 
to pay for wage increases by raising prices—is no 
gain at all for workers, because living cost increases 
cancel wage gains.” This is not only sound logic, 
it is the general experience ; yet it is a point on 
which the White Paper is almost completely silent. 
On page after page there are asseverations of the 
need to produce more, but, except for the reference 
to competition in “‘ quality, price and design,” no- 
where is there any clear indication that the real 
need is not merely to produce more, but to produce 
more without increasing the cost of the product. 
The output may be doubled or trebled, but if the 
cost is doubled and trebled at the same time, the 
effort will be thrown away. It may be argued that 
acceptance of this fact is implied in the appeals 
to work more efficiently and to avoid all wastage, 
but the course of recent events in connection with 
the discussions on payment for night-shift work 
shows of how little worth is any such indirect 
approach to what is, next to coal supply, the real 
crux of the national problem. 

If the Government had the courage to initiate 
such schemes, and organised labour the public 
spirit to support them, the present difficulties could 
be halved at a stroke by abolishing all overtime 
rates; allowing every man to work as hard and 
as long as he likes, and to take on any spare-time 
job of which he is capable; ruling that all com- 
mittees, conferences, etc., should be held out of 
working hours; and by making the promotion of 
industrial unrest a punishable offence. It is highly 
improbable that any Government in this country 
would have the hardiness to propose anything so 
drastic ; therefore, inflation will continue, though 
the engineering industry in particular—on which 
must fall most of the burden of trying to do the im- 
possible, since all production now involves enyineer- 
ing—will doubtless retard the eventual debacle to 
some extent by inventing new tools, new processes, 
and new products. It is an astonishing thing that, 
although every British child is told at school the 
history of Ethelred the Unready and his completely 
abortive Danegeld, so few of them remember the 
lesson when they reach what are quaintly termed 
the “ years of discretion.” 

Some of the foregoing may seem to be criticism 
of the Government, an alleged failing for which we 
are taken to task by a correspondent in a letter 
printed on the opposite page. In the course of the 
past 80 years, we have probably criticised most of 
the Governments that this country has had in that 
time ; but never, so far as we are aware, because of 
their political colour. We can assure our corre- 
spondent, and any other readers who may feel as 
he does, that we ask nothing more, and could ask 
nothing better, than to feel free to discuss only 
technical matters in these columns; but when the 
Government or some Minister—any Government 
or any Minister—persists in frustrating every 
attempt of industry to conduct its own affairs in a 
sensible and businesslike way, we should be per- 
forming a poor service to the engineering section of 
that industry—by which we live, and want to go 
on living—by ignoring the fact or pretending that 
it is of no significance. Economic laws, unfortu- 
nately, are no respecters even of Governments; and 


COLOUR BLINDNESS IN 
INDUSTRY. 


THE number of women who are colour-blind is 
very much smaller than the number of men, the 
proportions of the two being of the order of 0-4 
to 0-5 per cent. of women and 3 to 4 per cent. 
of men. For many activities colour-blindness is 
not a disability, and numbers of men who are 
colour-blind pass through life without becom- 
ing aware of the fact. John Dalton, certainly 
an acute observer with a scientific outlook, was 
not aware that he possessed this defect in a 
pronounced form until he was well advanced in 
years. In some occupations, however, accurate 
colour discrimination is important or even vital, 
and it is very desirable that colour-blind persons 
should not engage in them. The Royal Navy, the 
Merchant Service and the railways apply colour- 
vision tests to applicants for entry, and the electrical- 
engineering branch of the Post Office also conducts 
a test with samples of coloured cable, but in industry 
generally there does not appear to be any general 
system of testing in operation. Common practice, 
apparently, is to move a person who proves to have 
defective colour discrimination to a new job for 
which this detect is not a handicap. This does not 
seem to be an altogether satisfactory procedure, 
either from the point of view of the possible dis- 
couragement or disappointment of the individual, or 
the waste of time and money which may have been 
expended by the firm in preliminary training. 

There are many industrial occupations in which 
colour matching and selection are important. 
There is no need to attempt to compile a complete 
list, but obvious examples are various branches of 
textile manufacture, the drapery trades, illuminating, 
engineering, colour-printing, paint manufacture, 
decorating, and many professional activities in the 
fields of chemistry, physics and biology. In some of 
these occupations, women predominate in numbers, 
so that the risk of engaging colour-blind individuals 
is reduced, but in others men are usually in the 
majority and will be concerned to some extent in all. 
In 1942, the Physical Society appointed a com- 
mittee to investigate this subject in a systematic 
manner and to “ obtain as complete information as 
possible as to the techniques and processes in which 
deficiencies of colour vision are a handicap.” The 
committee were also required to report on existing 
testing methods in industry and in schools, and to 
make recommendations on the co-ordination and 
improvement of these tests. An account of the 
investigations made and the conclusions reached are 
given in an interesting and valuable Report on 
Defective Colour Vision in Industry, published by 
the Physical Society and available to non-members 
at the price of 3s. 6d. net. 

It may be noted that the report refers to defective 
colour vision, not to colour-blindness. This latter 
term, which is in general use and which it would 
be difficult to dislodge, is held to be a misnomer, a 
point of view which is substantiated by the fact that 
there are many degrees of ‘“ colour-blindness.” 
The point of importance is the extent of the defect 
of colour vision in a particular individual. The 
characteristic of all colour-blind persons is that the 
total number of colours which they can recognise as 
distinct. one from another is smaller than the 
number a normal observer can distinguish under the 
same conditions. If a series of coloured patterns 
is prepared, ranging from yellow through yellowish- 
orange, orange and orange-red to red, the total 
number between which the normal observer could 
distinguish differences might be, say, 50. A person 
with some degree of colour-blindness might, how- 
ever, be able to distinguish only 25 different speci- 
mens, and one with a more marked defect possibly 
only five. In extreme cases, the colour-blind person 
would not be able to see any difference between the 
terminal yellow and red colours themselves. In 
connection with this hypothetical case, the report 
points out that it is important that all the patterns 
should be of the same brightness, as a colour-blind 
person may be quite capable of distinguishing bright- 
ness differences and may use this ability in an 
apparent selection of colours. Brightness differ- 





who flouts them, does so at his peril. 





ences due to variations in the surface quality of 


viduals to carry out industrial operations which 
properly require colour discrimination. 

A normal person can match any colour by a 
suitable mixture of three coloured lights, say, red, 
green and blue; this is the basis of three-colour 
photography. There are, however, a number of 
colour-blind persons who can match any colour by 
mixing only two coloured lights, say yellow and blue, 
For these, a system of two-colour photography would 
give a satisfactory colour reproduction. They are 
known as dichromats. There are others who require 
three colours, but in different mixture from that 
employed by a normal individual. These are known 
as anomalous trichromats. There is another small 
main group who have no colour discrimination at 
all and can match all colours with only one radiation. 
They are termed monochromats. Individuals in this 
class are not likely to be found in an occupation 
requiring colour discrimination and it is the defici- 
encies of the two former groups which may be of 
importance in industry. They have been divided 
into a number of sub-groups. Protanopes, for 
instance, are those whose perception of brightness 
in red and yellow is lower than normal and who can 
match all colours by a mixture of blue and yellow. 
Tritanopes can match all colours by a mixture of 
red and green, and there are other types which it is 
unnecessary to specify here. 

Although the subject of colour-blindness has 
received much attention, as is made evident by the 
fact that the report is able to list more than 50 
different tests which have been devised, it does not 
appear that any are in use to a wide extent in indus- 
try. Even when tests are employed, “too little 
attention seems to be paid to the actual conditions 
under which judgments of colour have to be made 
under working conditions.”” The Navy, the R.A.F., 
the Merchant Service, and the railways carry out 
more thorough and more critical tests than are met 
with in industry, although the standard of colour 
vision required in these occupations is less rigid 
than is desirable in many manufacturing and 
laboratory operations. These services are primarily 
concerned with ability to recognise ships’ lights 
and signals, and it is quite possible that individuals 
suffering from the minor types of colour-blindness 
could do this satisfactorily while lacking acute 
discrimination of tints and shades. 

The large number of inquiries made by the com- 
mittee suggest that the practice of industry generally 
is to rely on the colour vision of a small minority 
of the persons engaged on critical processes. Some 
are subjected to tests, but usually they hold their 
jobs because they have proved capable ; a workman 
with abnormality of colour vision is transferred to 
some other job. Sometimes mother wit carries 
people through, as in the case of a draper’s assistant, 
a protantope, who used to surprise customers when 
asked for ties or socks of a particular colour until 
he devised the system of displaying a miscellaneous 
batch and transferring the colour judgment to the 
other side of the counter. The market gardener who 
was ‘“‘ very careless in the tomato houses ”’ did not 
have this expedient at his disposal. The fruit had 
to be picked when just turning from green to 
orange red, which is the colour range most trouble- 
some to both anomalous trichromats and dichromats. 

It is felt that the present common practice in 
industry is unsatisfactory and that the “ loss of time 
and efficiency is by no means small.” In some 
cases, colour-blindness tests are made during pre- 
yocational training, but the majority of entrants to 
industry pass directly from school. In these circum- 
stances, it is considered that school tests, especially 
for boys, should be instituted. Such a procedure, 
apart from its useful effect in industry, would 
eliminate the considerable number of cases of dis- 
appointment when boys, specialising in their early 
education for the Navy or Air Force, later find them- 
selves rejected because of a defect which they had 
not previously suspected. There would clearly be 
considerable practical difficulty in introducing uni- 
versal school tests, and in the immediate future it 
would probably be impossible, but a start might be 
made. The matter was mentioned in the annual 
report for 1934 of the Chief Medical Officer of the 
Board of Education. Pre-vocational industrial tests 
are also strongly recommended for all occupations 





materials may enable some colour-defective indi- 





in which normal colour vision is of importance. 
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NOTES. 


Tue InsTITUTION OF MECHANICAL ENGINEERS. 


An incident of some historic interest preceded the 
normal business of the meeting held by the Institu- 
tion of Mechanical Engineers in London, on Friday, 
February 21. The President (Mr. O. V. S. Bulleid) 
drew the attention of the members to the presence, 
on the wall of the meeting hall, of a fine portrait 
of George Stephenson; and, on the platform, of 
Sir William Wood, President of the London Midland 
and Scottish Railway, through whose good offices 
the portrait had been transferred, on indefinite 
loan, from the headquarters of the railway, at 
Euston Station, to the custody of the Institution. 
The announcement was greeted with applause. 
Sir William Wood, in a brief speech, said that, while 
the artist was unknown, the authenticity of the 
portrait had been generally accepted. It had been 
the property of a former Goods Manager at Broad- 
street station, who had presented it to the L.M.S. 
Railway Company before he died. For various 
reasons it could not be given outright to the Institu- 
tion, but he would be glad if it could hang in their 
hall, at a safe distance from the somewhat deleterious 
atmosphere of a great railway station. Mr. Bulleid, 
in reply, assured Sir William that the portrait 
could not be looked after more carefully than it 
would be by the Institution. The Council retiring 
and nomination lists were then read by the secretary 
and the customary invitation extended to members 
to add to it. There being no nominations from the 
members, the Council nominations were confirmed 
as the lists for the election in March, the names being 
as follows. To retire: the President (Mr. O. V. S. 
Bulleid) ; Lord Dudley Gordon, D.S.O., and Sir 8S. 
Leonard Pearce, C.B.E. (vice-presidents) ; Mr. 
T. A. Crowe, M:Sc., Dr. S. F. Dorey, C.B.E., Mr. 
F. W. Hawksworth, Dr. D. R. Pye, C.B., F.R.S., 
Major-General Sir E. B. Rowcroft, K.B.E., Dr. S. 
Livingston Smith, and Mr. C. L. Old, B.Sc. (Eng.) 
(members of Council). To fill the vacancies (with 
the necessary additional names, to ensure a ballot), 
the Council nominated, as President, Lord Dudley 
Gordon ; as vice-presidents, Dr. S. F. Dorey and 
Dr. D. R. Pye; and, as members of Council, Mr. 
R. C. Bond, Mr. H. Desmond Carter, Mr. T. A. 
Crowe, Mr. C. K. F. Hague, Mr. F. W. Hawksworth, 
Mr. L. P. Lord, Major-General Sir E. B. Rowcroft, 
Dr. S. Livingston Smith, Mr. B. W. Pendred, and Mr. 
H. G. Conway, M.A. (associate-member). A paper 
on “The Development of Locomotive Power at 
Speed ” was then delivered by Mr. E. L. Diamond, 
M.Sc. (Eng.), who presented arguments to show that, 
while locomotive design had advanced farther in 
the past 50 years than was generally realised, it was 
not practicable, without compounding, to take full 
advantage of steam pressures above 250 lb. per 
square inch. The paper contained the results of an 
extensive study of the relation of mean pressure to 
speed, carried out by the author, who suggested, as 
a criterion of performance, a simple exponential 
law with a single coefficient, characterising the 
locomotive. The paper was well received and 
keenly discussed, the proposed law arousing some 
controversy, although its merits were admitted. 


THe ALEXANDER GRAHAM BELL CENTENARY. 


The centenary of the birth of Alexander Graham 
Bell, the inventor of the telephone, was celebrated 
on Monday, March 3, at the Central Hall, West- 
minster, London, 8.W.1, when a lecture on “ An 
Era of Outstanding Developments in World Com- 
munication’ was delivered by Colonel Sir A. 
Stanley Angwin, K.B.E. The President of the 
Institution of Electrical Engineers (Mr. V. Z. 
de Ferranti, M.C.) was in the chair, and the lecturer 
was introduced by the Postmaster-General (the 
Rt. Hon. the Earl of Listowel). Beginning with a 
short biographical sketch, Sir Stanley said that Bell 
was born in Edinburgh on March 3, 1847, but emi- 
grated to Canada in 1870, and to the United States, 
of which country he afterwards became a citizen, in 
1882. He died in 1922. Bell had experimented 
with phonetics and acoustics from an early age, and 
had conceived the idea of inventing a form of 
multiple telegraphy which depended upon the 





electrical transmission of musical tones along a 
wire. A defect in the apparatus led to the conception 
of transmitting articulate speech and to the inven- 
tion of a ‘‘ telephone ” consisting of a thin disc of 
iron, which was placed in front of an electromagnet. 
Bell patented this invention in 1876. and demon- 
strated it to Kelvin and Henry, among others, at an 
international exhibition which was held in Phila- 
delphia in the same year. He described it before the 
Society of Telegraph Engineers on October 31, 1877. 
Bell’s fundamental idea was still used in the modern 
telephone receiver, but was too insensitive for 
employment as a transmitter. Turning to the 
enormous developments which had occurred as a 
result of the invention, Sir Stanley said that atten- 
tion was first directed to increasing the distance 
over which audible speech could be transmitted and 
to devising switching arrangements so that any pair 
of subscribers could be connected. With the carbon- 
granule transmitter, it was possible to speak from 
London to Glasgow over an open wire, but the 
attenuation was considerable and it was the advent 
of the thermionic repeater which had solved the 
problem of long-distance land telephony. On the 
other hand, telephony over submarine cables was 
not yet fully successful, and had probably been 
delayed by the introduction of radio communica- 
tion. The demand for telephone facilities over the 
longest distances had led to studies of speech from 
a different angle, so as to obtain band width economy 
in transmission. The result was the Vocoder, which 
only required a band width of 300 cycles, compared 
with 3,000 cycles in ordinary telephony. Future 
developments in communication would depend on 
the discovery of new materials which would give the 
special characteristics required for particular pur- 
poses. The way in which modern telephony had 
been built upon the crude ideas of Bell was a tribute 
to the ingenuity of the engineer, though perhaps 
some credit was also due to the human ear, which 
was able to appreciate vibrations ranging from 50 
cycles to 15,000 cycles per second and air pressures 
between 1/1,000 and 1,000 dynes per square centi- 
metre. It was also tolerant of departures from 
correct frequencies and sound levels to an extent 
which it would be impossible to secure with any 
mechanical device. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


The first annual dinner of the Institution of 
Electrical Engineers to be held since the war took 
place at the Connaught Rooms, London, on Thurs- 
day, February 27, the President (Mr. V. Z. de 
Ferranti, M.C.) being in the chair. The toast of 
“The Institution of Electrical Engineers” was 
proposed by the President of the Board of Trade 
(the Rt. Hon. Sir Stafford Cripps, K.C., M.P.), who 
began by paying a tribute to the outstanding 
assistance that electrical scientists and engineers 
gave to this country during the war. There could 
be no question, he said, of a reversion to pre-war 
conditions. The days of surplus labour had gone 
for ever and there was, perhaps temporarily, an 
acute shortage of materials in the world. It was 
clear that, in such a situation, our thoughts must 
turn to the many ways in which electricity could 
help in the new tasks we had to face. The uses of 
electricity had been vastly increased without 
increasing to anything like a corresponding amount 
the supplies which were available. Everything 
possible must be done, therefore, to expedite the 
construction of new plants and, meanwhile, to 
improvise industrial and domestic arrangements so 
as to obtain the greatest possible production out 
of the maximum load that the generating stations 
could carry. Apart from this temporary difficulty, 
there was an immense field open for the develop- 
ment of electrical energy. In reply, the President 
said that he hoped that present misfortunes would 
not affect the long-term plan of the all-electric ideal. 
That plan meant that all the coal of the country 
would be efficiently converted into energy which 
would be available for every purpose. This process 
of changing over to electricity had been going on for 
40 years or more at a rate of increase of 10 per cent. 
per annum. At this rate, it would be done in 
25 years. Only this steady increase in power 
available could raise the standard of living. 


LETTER TO THE EDITOR. 


THE FUEL CRISIS. 
To THE EpITor oF ENGINEERING. 


Sm, Your editorial, on page 153, ante, was 
devoted to a very strong attack on the Government, 
and on Mr. Shinwell, in connection with the present 
crisis. While you are quite entitled to your opinion 
in the matter, and while also your opinion is 
undoubtedly shared by some of your readers, the 
statement of your views in what is, after all, the 
foremost journal of the great industry of engineering, 
is highly objectionable to readers who happen to 
support the present Government. 

I do not, however, presume to suggest that you 
should refrain from such attacks in future merely 
on the grounds that I, and presumably many others, 
do not agree with you, but on the grounds that the 
editor of an important technical journal enjoying a 
large circulation among those whose common 
ground is engineering technology, should confine his 
official pronouncements to the technical field. 

You might, for example, have referred to the 
recent discovery of the therapeutic action of alu- 
minium dust in relation to pneumoconiosis and 
silicosis. Certain mining undertakings now provide 
chambers for protective dosage of the miners before 
each shift, but the ideal would be to transmit the 
aluminium dust to the coal face by way of the 
compressed-air lines by which the pneumatic picks 
are worked, if a technique of maintaining the suspen- 
sion could be perfected. It might also have been 
profitable to observe that, despite the enlightening 
activities of the engineering Press through many 
decades, there are still many more holes for blasting 
drilled by hand than by power, and the whole of 
the national output is hand-loaded at the coal face, 
irrespective of a certain small percentage of conveyor- 
isation therefrom. No doubt you will know 
even more about the deplorable state of mechanisa- 
tion resulting from the preference of the previous 
owners of the collieries for dividends rather than 
development. It would be legitimate for a technical 
journal to comment on this aspect of the problem, 
because it was undoubtedly a contributory factor 
in the depression of the engineering industry which 
we al! remember, and during which, given the 
necessary orders from enlightened managements, 
we could have made our coalmines a model for the 
world, instead of the sinks of Nineteenth Century 
waste and mismanagement which they, largely, still 
are. The professional engineer has a live interest 
in the question of mechanisation. 

I fear that I have inadvertently obtruded some 
of my own views in this letter which verge on the 
political, but I trust you will accept that the point 
I wished to make is that your editorials should, in 
my opinion, be confined to technical matters relating 
to engineering. Alternatively, you should change 
the name of your journal to Engineering and 
Reactionary Review, or some title that would warn 
off your liberal-minded and socialist readers to 
transfer their subscriptions to a rival publication. 

Yours very truly, 
D. S. Causa. 
66, Clarence-road, 
Teddington, Middlesex. 
February 18, 1947. 

[We comment on Mr. Chubb’s letter on the opposite 
page, but would add that the only detail of our article 
for which we feel that an apology is due is that, by au 
oversight, we indicated the date of the annual dinner 
of the Institution of Heating and Ventilating Engineers 
as being Thursday, February 13, instead of Wednesday, 
February 12.—Eb., E.] 





MurIRHEAD “ Maasiips.”—A well-illustrated descrip- 
tion of the principles and functions of the devices known 
as Magslips, which were originally developed by the 
Admiralty Research Laboratory for remote indication 
and control purposes in naval vessels, is given in & 
pamphlet recently issued by Messrs. Muirhead and Com- 
pany, Limited, Elmers End, Kent. These devices are 
now available for industry and can be utilised for such 
different purposes as the stabilisation of ships against 
rolling and the remote focusing of cinema-projectozs 





and motion-picture cameras. 
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OBITUARY. 


MR. A. R. T. WOODS. 


Ir is with much regret that we record the death 
on February 20, at the great age of 88, of Mr. Arthur 
Robert. Thomas Woods, who was probably more 
closely identified than any other engineer with the 
development of refrigerated meat transport from 
South America to this country. As general manager 
of the Nelson Line, he had been a prominent figure 
in that trade for more than 40 years and was 
responsible for the design of the whole of that 
company’s fleet of steamers, and, more recently, 
motorships, from the closing years of the Nineteenth 
Century until his retirement in 1932 from the 
board of the Royal Mail Steam Packet Company, 
which had acquired the fleet and business of Messrs. 
H. and W. Nelson, Limited, during the chairmanship 
of the late Lord Kylsant. 

Mr. Woods received his general education in 
Liverpool and in Belgium, at Trinity College, 
Louvain, and served a five years’ apprenticeship to 
engineering with Messrs. Laird Brothers, Limited, 
Birkenhead, from 1875 to 1880, under Mr. R. R. 
Bevis, sen. After a further two years in the 
drawing office of the same firm, he went to sea, 
obtaining his first-class Board of Trade certificate 
in 1885. He then went to Brazil as assistant 
engineer superintendent of the Companhia Bahiana 
Navegacio a Vapor, returning to Liverpool four 
years later to join the late Mr. D. A. Quiggin as 
works manager of the Liverpool Engineering and 
Condenser Company. In 1896, he was appointed 
superintendent to Messrs. H. and W. Nelson, 
Limited, for whom he designed the fleet of ten 
refrigerated-meat ships which really established the 
fame of the line and the fortunes of the owners. 
Other ships followed, all bearing the ‘‘ Highland ” 
names which speedily became familiar on the South 
American route, and built in batches which ensured 
the greatest regularity of service. Primarily, they 
were cargo carriers, but passenger accommodation 
was provided also, and this became a more promi- 
nent feature in the five 14,000-ton motorships 
which were the first fruits of the Kylsant regime. 
It was an open secret that Woods did not want 
them to have Diesel engines, but he was overruled, 
though not to such an extent that he did not make 
his sound engineering influence felt in the design 
of their machinery. “If I’ve got to have batteries 
of quick-firing guns in my engine rooms,” he 
declared, with characteristic vigour, “I'll have 
them built to suit me.” If he did not succeed in 
having things entirely his own way, he claimed to 
have contributed something to the design of marine 
Diesel engines. Certainly, they rendered excellent 
service on a run which provided a fairly severe test. 

As an engineer, a shipping operator, and an 
authority on refrigeration, Mr. Woods was always 
ready to place his exceptional experience at the 
disposal of others, and took an active and influential 
part in the activities of the various technical 
societies and institutions of which he was a member. 
He had belonged to the Institution of Mechanical 
Engineers for 50 years and to the Institution of 
Naval Architects for 60 years, was a past-president 
of the Institute of Refrigeration and of the Liverpool 
Engineering Society, a vice-president of the Institute 
of Marine Engineers, and, in 1939, was Second 
Master (the highest office open to a member of the 
livery) of the Worshipful Company of Shipwrights. 
He was also a Fellow of the Society of Consulting 
Marine Engineers and Ship Surveyors, and a member 
of the American Society of Refrigerating Engineers, 
and was closely associated, from its inception, with 
the Food Investigation Board of the Department 
of Scientific and Industrial Research. A man of 
commanding presence, he was as familiar and 
distinctive a figure at the London meetings of these 
several societies after his retirement as he had been 
before it, but especially at those of the Institution 
of Naval Architects. Though he had taken no part 
in the discussions of papers: for a number of years, 
he followed all the latest developments in navaj 
architecture and ship propulsion with interest, and 
his shrewd and often forceful comments will be 
greatly missed from the less formal arguments 
which are so often even more valuable. 





THE ENGINEERING 
OUTLOOK. 


VIII.—Marine ENGINEERING AND SHIP- 
BUILDING. 


TH change-over from war to peace production 
has proved considerably less difficult for ship- 
building and marine engineering industries than 
for most other sections of engineering. All works 
and shipyards have been very active throughout 
1946. The average monthly gross tonnage com- 
pleted was 82,000, compared with 86,000 tons in 
1938 for merchant vessels only. The peak of con- 
struction was reached in 1942, when the monthly 





serious shortage of labour, and with yards and 
works re-equipped to a large extent during the war 
years. Details of the building, repair and conver. 
sion of merchant ships of 100 gross tons and over 
are given in Table I, herewith. The table includes 
vessels of mercantile types building for the Royal 
Navy, such as troopships, hospital ships, and naval 
and military supply and service ships, other than 
commissioned warships and Royal Fleet Auxiliaries, 
The tonnage of such non-military vessels completed 
was as follows: in 1941, 4,000 tons gross other 
than tankers, all between 100 and 1,599 gross tons, 
and 20,000 tons of tankers, all over 1,600 gross tons ; 
in 1942, 8,000 gross tons, all non-tankers of less 
than 1,599 gross tons each; and in 1943, 1,000 groas 


TABLE I.—MERCHANT SHIPBUILDING, REPAIR, CONVERSION AND RE-CONVERSION IN THE UNITED KINGDOM. 
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from Lloyd’s Register, are not strictly comparable with those in the rest of the table ; the Lloyd’s Register 


* These figures, 
figures relate to the United Kingdom and Eire, and include certain non-propelled lighters, etc. 
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* Including naval tonnage of 30,000. 
+ Including 167,000 h.p. for naval vessels. 
¢ In addition, 25 boilers were supplied, aggregating 23,785 h.p. 


output averaged 108,000 tons. Both marine engi- 
neers and shipbuilders have been able to effect their 





reconversion to peace-time activities without any 





1946 show that nearly 25 per cent. (478,000 gross 
tons) of the tonnage under construction in British 
yards was for overseas owners. The principal 
purchasers are Norway, 112,800 tons ; France, 
94,215 tons; British Empire, 73,654 tons; the 
Netherlands, 41,200 tons; and Denmark, 31,860 
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tons. Norway and France are also heavy buyers 
from other countries; Norwegian owners have a 
further 177,675 tons under construction abroad, in 
addition to 77,838 tons in Norway, while France has 
79,924 tons building in foreign countries other than 
the United Kingdom, and incomplete returns show 
that French shipyards account for another 196,459 
tons. The European Allies of the recent war have 
a long way to go before their merchant fleets are 





to 621,566 gross tons, while the Newcastle and 
Sunderland yards together account for a further 
574,805 tons. Each of these districts has more 
work than any overseas shipbuilding country. The 
highest foreign total is that of the United States, 
with 326,753 tons under construction at the end of 
1946, of which 71,842 tons was for export, mostly 
to Brazil. American builders prophesy a further 
drop of about 50 per cent. in 1947 on account of 


TABLE III.—MERCHANT VESSELS UNDER CONSTRUCTION IN BRITISH SHIPYARDS. 











































































































December $1, 1945. September 30, 1946. December 31, 1946. 
Description. 
No. Gross Tonnage. No. Gross Tonnage. No. Gross Tonnage. 
Steamers. 
Steel on a a ae = 229 837,956 202 950,474 195 997,329 
Wood and composite ; ae a _ aa _ — — 
Total ¥ 229 837,956 202 950,474 195 997,329 
sien. 
eel ‘ < --| 145 765,481 223 911,347 224 929,882 
sa and composite 2 750 ll 1,758 10 1,646 
Total = | 147 766,231 234 913,105 234 931,528 
Sait and Barges 
Steel _ re we Pe on 16 8,623 28 11,299 25 8,205 
Wood and composite _- _ —_ _ _ _ 
Total | we | 8,623 28 11,299 25 8,205 
Grand Ttotal 392 | 1,612,810 464 1,874,878 454 1,937,062 
TABLE IV.—SIZzes OF VESSELS UNDER CONSTRUCTION IN BRITISH SHIPYARDS. 
Number. | Number. 
Gross Tonnage. Gross Tonnage. 
Steam. | Motor. _ Steam. | Motor. poy 
*100 and under 600 tons 25 68 20 10,000 and under 12,000 tons 9 16 a 
500 99 1,000 , 30 15 4 12,000 ‘ 15, - 8 3 _ 
1,000 9 2,000 ,, 19 22 1 15,000 99 20,000 ,, 3 1 _ 
2,000 3,000 ,, 14 14 _ 20,000 9 25,000 ,, 1 _ _ 
3,000 eo 4,000 , 16 10 —_ 25,000 9 = 000 ,, 5 — _— 
4,000 ,, 5,000 ,, <a 16 — 30,000 _—,, 40,000 ,, — _ — 
5,000 a 6,000 ,, wh 16 15 _ 40,000 tons and above .” —_ ~- — 
6,000 8,000 ,, a 22 _ 
8,000, 10,000 , 17 32 — Total 195 234 25 
* Vessels of less than 100 tons are not included in Lloyd’s Register Shipbuilding Returns. 
TABLE V.—ESTIMATED NUMBERS EMPLOYED IN MARINE ENGINEERING AND SHIPBUILDING. (Thousands.) 
Marine Engineering. Shipbuilding and Ship-repairing. 
Total. Men. | Women. Total. Men. Women. 
1939, June - ee “7 “ b 52-2 51-1 1-1 144-7 141-8 2-9 
1943, June : : 88-9 75-8 13-1 272-3 246-7 25-6 
1944, June 87-4 73-6 13-8 271-1 243-6 27-5 
1945, June e 80-5 70-1 10-4 252-3 230-4 21-9 
December 74-7 67-9 6-8 235-3 219-7 15-6 
1946, June 2 72-0 67-1 4-9 229-1 217-6 11-5 
August 71-4 66-9 4-5 227-6 216-5 11-1 
September 70-9 66°5 4-4 226-5 216-5 10-0 
October 70-7 66-4 4-3 223-1 213-8 9-3 
November 70-2 66-0 4-2 219-8 211-0 8-8 























TABLE VI. UNITED 





tons. Practically all work in hand in the French 
and Dutch shipyards was for those countries’ own 
use, but Italy had 68,000 tons under construction 
for export, 26,865 tons being for Norway and 
12,135 tons for Sweden. No returns for German 
shipyards are available, but it will be recalled that 
the declared Allied policy was to restrict German 
shipbuilding to coastal craft. 

The sizes of vessels under construction in British 
shipyards, steam and motor, respectively, are shown 
in Table IV, herewith, which is taken from the 
returns of Lloyd’s Register for the last quarter of 
1946. Warships are not included in this table, 
but the figures do include certain vessels of mer- 
cantile types (for example, tugs and tankers) built 
for naval service. It wili be noted that, at Decem- 
ber 31, 1946, more than half of the total consisted 
of motor vessels. Of the vessels under construction, 
ranging from 6,000 to 12,000 gross tons, only 47 
were powered by steam engines, and 70 were motor 
vessels. This trend towards the building of a greater 
number of motor vessels was apparent before the 
war, but has probably been affected to some extent 
by the coal situation in this country. While this 
state of affairs continues, the future choice of 
propelling machinery may well be decided by the 
relative advantages of using a high-grade oil in 
internal-combustion engines or a cheaper grade as 
boiler fuel with steam machinery. 

The shipbuilding and marine engineering indus- 
tries have retained a substantial proportion of the 
additional labour that they acquired during the 
war. In June, 1939, 144,700 persons were em- 
ployed in the shipbuilding industry. In 1943, this 
number had risen to 272,300 and had declined only 
to 219,800 by November, 1946, representing an 
increase of 52 per cent. over the pre-war strength. 
Corresponding figures for marine engineering were 
52,200, 88,900 and 70,200, the present personnel 
being 135 per cent. of the 1939 figure. It was 
pointed out in the second article in this series that 
both of these industries had retained an excep- 
tionally high proportion of their war-time labour 
and thus were causing some embarrassment to other 
engineering industries, which had been contracted 
during the war years and were finding it difficult 
to recruit enough labour for such vital products 
as iron castings; the foundry industry lost a 
large proportion of its labour to shipbuilding. 
Labour figures are given in Table V, from which 
it will be seen that both industries employ over 
three times the pre-war number of women. 

The Essential Work Order was withdrawn from 
the shipbuilding industry at the end of 1946 and 
it is possible, therefore, that some exodus of labour 
may take place during the early months of 1947. 
In January, 1947, a claim for a five-day week was 
put forward by the shipbuilding unions. When a 
44-hour five-day week, without loss of pay, was 
conceded to the engineering industry, it was gener- 


KINGDOM: SHIPBUILDING AND MARINE ENGINEERING EXPORTS, 1938 TO 1945. 

















































































































1938. 1939. 1940. 1941. 1942. | 1943. 1944. 1945. 1946. 
Tons. | £1,000. Tons. 2.000 Tons. | £1,000. || Tons. 1.000 Tons | <1.000 | Tons. | <1,000 Tons.  :1000 Tons. | £1,000. Tons. | £1,000. 

ae a for Breaking Cp % ,002§; 32 22,772 47 - - - _ — _ — a — — — 9,342 14 
War Vessels’ ve ge 2,022 = as, me _ ake ite 
Steam on de .. | 134,470§| 4,063 _— pa es = af. oo 983 14,552 1,165 33,678 | 2,565 
Motor Vesselst.. .. ..|  801§ tas 7,006 1,231 278 488 76 =— i = 553 34 || 15,518 | 1.349 
All Other Vessels ‘ 11,574§ 447 os 37 581 24 24,673 665 
Internal-combustion vremneed bare a 

Marine 2,661 || 617 2,206 476 1,190 291 805 246 966 284 772 232 1,153 387 52 177 71 
Steam Engines :— : 

— 1,229)) 151 561 73 160 29 374 55 178 65 156 51 179 62 } 

Turbine. 993i|| 234 473 | 171 || 718| 298 || 23 12 72 | 35 || 12 66 || 115 40 : t : $ 

Total _ 7 —_ 9,525 oo _- _ 1,849 _ 591 _ 867 _ 345 _ 1,542 “= 1,246 — 4,564 
* Includes machinery and armaments. + Includes hull fittings and machinery. + Not classified separately, § Gross tons. || Tons weight. 


restored to pre-war strength, and orders are con- 
tinually being placed for additional tonnage. 
Details of the tonnage under construction at the 
end of 1946 are given in Table III, herewith. 

The total work in British yards at the end of 
1946 amounted to 1,937,062 gross tons, repre- 
senting 52-7 per cent. of the world total of 3,678,481 
gross tons. For Britain, this is an increase of 
324,252 tons on the work in hand at the end of 
1945 and is the highest figure recorded since March, 
1922. The Clyde has the biggest share, amounting 





the existing American surplus of tonnage and their 
high labour charges, which prevent the yards from 
obtaining a satisfactory share of contracts from 
overseas. Sweden had 248,205 tons under con- 
struction, of which nearly 45 per cent. was for 
export, mainly to Norway. The Canadian ship- 
building industry is rapidly increasing its activity, 
and at the end of 1946 had 167,799 tons under 
construction, Of the liberated countries, France 
and Holland were the most important, with over 
196,000 tons each, followed by Italy with 162,000 





ally expected that the shipbuilding unions would 
press a similar claim; but the employers were 
unwilling to concede the principle of the five-day 
week, though they were prepared to agree to reduced 
hours, claiming that the five-day week cannot be 
operated in shipyards on the same basis as in 
engineering works without leading to a substantial 
drop in production. A great deal of the work is 
done in the open air and the loss of a morning’s 
work in winter cannot be made up at the end of 
the day. On the union side, however, it was argued 
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that the cancellation of the Essential Works Order 
would lead to a withdrawal of labour from the 
yards and that it was necessary, therefore, to offer 
an inducement in the form of a five-day week to 
employees to remain in the industry. The nego- 
tiations between the Shipbuilding Employers’ Feder- 
ation and the Confederation of Shipbuilding and 
Engineering Unions broke down and the deadlock 
was referred to the Minister of Labour, who 
appointed a special Court of Inquiry on January 11, 
1947, to investigate the question. The Court 
recommended the introduction of a 44-hour week 
to be worked over five and a half days in November, 
December, January and February, and five days 
in the remaining months of the year. These pro- 
posals were a compromise, intended to provide, 
as far as possible, conditions similar to those in 
the engineering industry without entailing a drop 
in output; and it is hoped that, as a result, the 
strikes that were threatened will be avoided. 

The position with regard to materials in the 
shipbuilding industry did not cause any serious 
interruptions in production during 1946, though 
occasional bottlenecks occurred in the supply of 
timber, paint, linseed oil, etc., in the use of which 
shipbuilding competes with the housing programme. 
Many yards were reported to be living a hand-to- 
mouth existence and the irregular arrival of ma- 
terials and supplies is said to have caused some 
loss of output. Several manufacturers have stated 
that delays in transport and, in some cases, refusals 
by railways to accept freight, have prevented the 
materials from arriving on time. Shipbuilders have 
also been hampered in the completion of vessels 
throughout 1946 by the shortage of fittings, more 
especially electrical, sanitary and furnishing require- 
ments. The supply of steel plates and other steel 
products remains precarious, and stocks are known 
to be low; moreover, the recent shut-down of 
industry, which particularly affected steel plants, 
will probably reduce the supply of steel to the 
shipyards and may also restrict the output of 
marine engineering firms and manufacturers of 
ancillary equipment. It is also inevitable that both 
marine engineering and shipbuilding should be 
affected by the cuts in fuel and material allocations 
which the Government will be forced to make as 
a result of the present crisis. Work in shipyards is 
sensitive to weather conditions and has been 
retarded considerably by the recent bad weather, 
so that it is probable that the 1947 programme will 
not be completed. This prospect has been causing 
some anxiety to shipowners, and may have a 
serious effect on the inflow of orders from overseas. 
In a speech at the annual general meeting of Messrs. 
Furness Withy and Company, Sir Ernest Murrant, 
the chairman, complained of delays in the execution 
of orders placed with shipyards and marine engi- 
neering works ; delivery dates, he said, were being 
set back by periods reckoned in months. Sir Ernest 
Murrant also complained of the high cost of new 
tonnage and repair work, stating that the estimated 
costs on which the contracts were based were con- 
siderably exceeded in every case, and that the 
position was much the same so far as repairs were 
concerned. The costs of both new construction 
and repair work have increased by 100 per cent. 
or more since the beginning of the war, and the 
upward trend is continuing. Sir William Currie 
voiced similar criticisms at the last annual meeting 
of the P. and O Company. The price for a hypo- 
thetical steamer of 9,500 tons, published at six- 
monthly intervals by Fairplay, has risen from 
255,0001. at the end of 1945 to 235,000/. at the 
end of 1946, an increase of nearly 12 per cent. 
Costs for a motor vessel of the same tonnage show 
an increase of 7 per cent. 

British exports of ships and marine engineering 
products are detailedin Table VI,on paze 175. Both 
the volume and tonnage of exports for 1946 were 
less than 48 per cent. of the figures for 1938. Of 
the tonnage under construction at the end of 1946, 
nearly a quarter (478,124 tons) was on foreign 
account ; but, as stated above, British shipbuilders 
and marine engineers are likely to experience diffi- 
culty in carrying out their full programmes during 
1947, and may find that some of their overseas 
customers are not prepared to wait indefinitely in 
the face of steadily increasing costs. 





LABOUR NOTES. 


Waite it is early yet to estimate what the reaction 
of organised labour will be to the Government’s proposed 
remedies for the still persisting critical economic 
troubles, it is already tolerably clear that Trade 
Unionism will have to shed some of its cherished ideas 
if the suggested cures are to have even a moderate 
degree of success. Briefly stated, the Government 
desires, broadly speaking (1) the extension, over a 
wider range of industries and services, of systems of 
payment by results; (2) an assurance that hours of 
work will not be reduced unless the change increases 
production ; (3) the abandonment by employees an 
employers of “ restrictive practices.” Many firms are, 
of course, successfully operating systems of payment 
by results, although a considerable proportion of the 
rank and file affect to dislike piecework in any form, 
employees in some industries and _ services—the 
building trades, for example, and the main transport 
services—contending that the principle is unsuitable 
for application to their particular cases. There is, 
however, no reason why it should not be applied in 
these instances under mutually agreed conditions, as 
the experience of Soviet Russia shows; in Russia, 
moreover, incentives to produce more are accepted as 
sound procedure, and rewards for high output have 
official approval. This seems to be one of the prejudices 
which our trade unionists will have to shed. 


Another is their objection to the introduction of 
foreign labour. The objection in this instance has its 
root in fear that such a step would overstock the 
labour market to the detriment of the interests of home 
workers ; considering this country’s present and pros- 
pective needs of manpower, these fears are obviously 
unjustified. But the desire of British Trade Unionism 
to restrict the free flow of recruits to industry repre- 
sents a tradition which many skilled workers will find 
it hard to forget ; some organisations, in fact, have, 
for years, had the limitation of apprentices as an 
objective. 


With workpeople in Russia reverting to the eight- 
hour day, the British trade unions, which are looking 
forward hopefully to the eventual introduction of the 
40-hour week, are placed in a difficult position. While 
they are bent on reducing working hours, the Russians 
are bent on increasing them. The object of the Soviet 
authorities in increasing working hours is officially 
stated to be to aid the industrial re-organisation which 
is now in progress. In the view of the British Govern- 
ment, working hours should not be reduced, unless the 
change is accompanied by an increase in production. 
Our experience under the 44-hour week arrangements 
ought to be eloquent on that point, and it is to be 
hoped that the unions will give careful consideration to 
the figures. 


Exactly what the Government mean by the words 
“restrictive practices ” is a little obscure, but certain 
“* practices,” favoured by some unions and several 
irregular bodies, certainly have the effect of reducing 
output of work. To enumerate these would be to 
waste space and valuable paper, as everybody on both 
sides of industry is well aware of them. 


The staggering of industrial production and the 
introduction, on a large scale, of night-shift working 
admittedly entail hardships for employees of which 
the most is being made. These hardships are, of course, 
inevitable, if the national economy is to be restored 
to anything like its pre-war position. The most 
efficient use of manpower and woman-power must be 
made, and, if in the process individual interests suffer 
inconvenience, the reward will not be far to seek. 
The sacrifices will have been made in the national 
interest. 


According to a statement by the Ministry of Labour 
and National Service, unemployment rose from 362,976 
in the middle of December to 401,249 in the middle 
of January. Of the number unemployed at January 15, 
90,506 had been out of work for less than two weeks ; 
105,075 had been unemployed for between two and 
eight weeks ; 196,590 for more than eight weeks ; and 
9,078 were registered as “‘ temporarily stopped.” These 
January figures, of course—especially those indicating 
the “‘ temporarily stopped ”—are much lower than the 
totals recorded during the fuel crisis. 


Official figures relating to employment in 1946 show 
a total working population of 20,247,000—14,459,000 
men and 5,788,000 women—the figure given including 
1,349,000 men and 78,000 women in the forces and 
auxiliary services. The total working —— 
decreased by 45,000 men and 32,600 women between 
November and December, although in the latter month 
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it was still 497,000 greater than in 1939. The increase 
as compared with 1939 was, however, wholly accounted 
for by women. There were, in fact, 197,000 fewer 
men in the working population compared with 1939, 
and 694,000 more women. 


Under its new constitution, the Confederation of 
Shipbuilding and Engineering Unions—which is now 
officially described as the Confederation of Engineering 
and Shipbuilding Unions—the group executive council 
consists of 21 members, of whom five are represen. 
tatives of the Amalgamated Engineering Union—wMr. 


q| Jack Tanner, Mr. R. Openshaw, Mr. I. Mooney, Mr, 


J. R. Scott, and Mr. G. Hitchings. The Engineering 
sub-committee consists of 17 members, of whom the 
five already mentioned represent the Amalgamated 
Engineering Union; Mr. Tanner is chairman. Of the 
i3 members of the Shipyard Sub-committee, three— 
Messrs. Mooney, Scott, and Hitchings—are Amalga- 
mated Engineering Union representatives; Mr. J. W. 
Stephenson is chairman. Messrs. Openshaw, W. 
Hutchinson, and Mooney represent the union on the 
Railway Shopmen’s National Council; Mr. Openshaw 
is chairman of a sub-committee of this council. 


Proposals have been prepared for submission to 
affiliated unions for the setting up and recognition of a 
Joint Shop Stewards’ Movement affecting the engineer- 
ing and shipbuilding trades within the framework of 
the Confederation of Engineering and Shipbuilding 
Unions. They have been referred to a sub-committee 
for consideration and report. Suggestions that the 
Confederation should act as a co-ordinating body for 
unions involved in unofficial disputes, so that the 
issues may be dealt with jointly, were also referred to 
a sub-committee. 


The membership of the Amalgamated Engineering 
Union at the end of January, as indicated in the returns 
received from branch secretaries, was 792,692—a de- 
crease of 10,102 compared with the figure at the end of 
December. During January, 7,864 members were paid 
sick benefit—an increase of 2,151—and 18,909 received 
superannuation payments—an increase of 82; 1,452 
received unemployment benefit—an increase of 181 ; 
and the total number of unemployed members was 
4,182—an increase of 133. 


Writing in the January issue of the Amalgamated 
Engineering Union’s Journal, the editor says :— 
“ Unfortunately, there is nothing in the White Paper 
to show that the Government is planning to take any 
immediate steps to promote any. . . direction of 
labour to essential trades. In fact, if the policy this 
document is intended to fortify and enforce were 
developed logically and consistently it would have a 
deterrent effect on any movement of labour from less 
essential to those more essential trades—that is from 
the overmanned to the under-manned trades—because, 
broadly speaking, the under-manned trades are those 
in which wages are low, conditions are bad, and ameni- 
ties are lacking which make other trades relatively more 
attractive. The Government’s exhortation to industry 
in this White Paper to keep costs steady—which 
clearly means to stabilise wages more or less at their 
present level—is not calculated to assist the under- 
manned trades on the road to an improvement of 
their standard of wages and conditions.” 


“In our opinion,” the editor continues, “a broader 
application needs to be made of the economic facts 
presented in the White Paper. They should be the 
basis of a national economic policy. In view of declara- 
tions made by the Prime Minister and some of his 
colleagues signifying the Government’s intention to 
rely upon the voluntary negotiating machinery of the 
unions’ and employers’ organisations, we hope we shall 
not hear too much about a national wages policy. 
Nobody has yet explained very clearly what this 
phrase means, but it is generally used in such a way 
as to imply governmental control of wage movements 
and a pegging of wages rates at the existing level.” 


“Whatever other interpretation may be placed 
upon the problems dealt with in the White Paper,” the 
writer goes on to say, “ it is assuredly not that the 
Labour Government is committed to a policy of fixing 
wages. More light upon the real economic policy of 
the Government will come, we expect, from the so- 
called ‘Man-power Budget’ which Mr. Morrison, or 
some other leading Minister, is to unfold . . . It may 
contain some unorthodox proposals for dealing with 
the serious economic crisis in which the country is 
involved. Newspapers are forecasting that it embraces 
a development of the system of payment by results, 
wage bonuses, or similar expedients, by which increased 
effort will be related to increased output.” 
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ENGINEERING IN AGRICULTURE. 
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MECHANICAL ENGINEERING AND 
AGRICULTURE.* 


By S. J. Wricut, M.A. 


Amona farmers to-day, the view is commonly held 
that engineers have given agriculture something less 
than its due share of attention. No doubt, this arises 
in part from the difficulties under which farming has 
laboured during the last few years. Badly needed 
implements have been—and still are—in short supply ; 
scarcity of skilled labour and materials has lowered 
constructional standards; above all, the war brought 
the commercial development of new machines virtually 
to a standstill just when the urge to extend agricultural 
mechanisation was greater than ever before; but, 
when all this has been taken into account, there is still 
something to be answered. Engineeering has certainly 
influenced agriculture far less than it has influenced 
most other industries ; for example, although British 
farms now use something like 6,000,000 h.p. in the form 
of tractors alone, cultivating implements and methods 
have changed hardly at all. For the most part, the 
tractors are used as mechanical horses to pull much 
the same equipment as before at much the same speed. 

More things are still done by hand in farming than 
in any other walk of life, save only art and sport. On 
the same farm, corn will be cut, threshed, and sacked 
in one purely mechanical operation, while all the root 
crops are still harvested by hand, much as they were 
100 years ago. This may be due to differences in the 
crops concerned, or it may be due, as farmers would 
seem to suggest, to modern engineers having shown less 
interest in farming than those who brought the reaper 
and the thresher to practical fruition. As it happens, 
the war has led an increasing number of engineers and 
engineering concerns to look seriously at agriculture as 
@ possible new field of development. If there are real 
difficulties in the way and sound reasons why, according 
to external standards, agricultural engineering has 
progressed in curious fashion, it is important that they 
should be made clear in advance. It is the purpose of 
this lecture to throw some light on the problems 
involved ; first, however, some general observations 
need to be made in order to put the subject in proper 
perspective. 

The agricultural industry, as such, has been no less 
willing than any other to make use of engineering 





* The first Agricultural Lecture, delivered at a meeting 
of the Institution of Mechanical Engineers, held in 
London on December 13, 1946. Abridged. : 
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developments; land was successfully ploughed by 
steam power within ten years of the opening of the 
first public railway, while the first “ oil-engined agri- 
cultural locomotive ’—as it was called at the time— 
made its appearance several ‘years before the turn of 
the century. Ninety years ago, this Institution was 
told that “The necessity exists for such an extended 
use of steam as shall put agriculture on the same footing 
as manufactures generally. For it has been well 
observed that our modern agricultural practice is as 
much a manufacture as the spinning and weaving of 
cotton or the smelting and puddling of iron.” The 
speaker was Waller, and the occasion was, I think, the 
first on which your founders listened to a lecture on 
an agricultural subject.* 

Waller and the others of his time who described 
agriculture as a “‘ manufacture” overlooked its one 
great economic limitation. Mechanisation is concerned 
with lowering production costs—in the first place, by 
saving some labour and increasing the output of the 
rest. In most industries, the matter does not end 
there. New methods are introduced, processes are 
reorganised and regrouped, and there starts a cycle of 
lower costs—more sal ter production—and 
still lower costs, that can go on almost indefinitely so 
long as markets are available. In agriculture, machines 
hardly affect the actual production processes. They 
can save labour in preparing the land for the seed, 
and make it easier to get things done at the most 
favourable time, and they can save labour again in 
the harvesting of the crop, but Nature alone still 
controls all that must happen in between. On land 
that is reasonably well farmed already, machinery can- 


not be expected to increase production appreciably : | P’ 


it can restore production where, due to high wages and 
low prices, it has fallen—but that is not the same thing. 

For the same basic reason, what may be called the 
“utilisation factor” of all agricultural machines is 
appallingly low by ordinary industrial standards. On 
90 per cent. of the farms in the country, even the 
tractor, which nowadays figures in nearly all operations, 
will work for less than half the hours for which its 
driver is paid. Of the other appliances, the only ones 
likely to be used for as many as 300 hours in the year 
are the plough and the farm cart. With most machines, 
a working season of under 100 hours would be more 
likely ; harvesting must be done w:thin five or six weeks 
at most, and the machines stand idle for the rest of the 
year. The same applies to haymaking, seeding, plant- 


* Proc.I.Mech.E., 1856. 








ing, and a are strict limits, too, to what 
can be accompli by increasing the size of the farm. 
On a farm of 500 acres, machines can certainly be utilised 
rather more fully than on one of 200 acres; but if 
the area is larger still, much of the equipment will 
have to be duplicated. Because farm machines can 
only be utilised for short periods, and because the limit 
of their financial return is a reduction of the wage 
bill during those periods, an overriding requirement with 
all of them is that they must be cheap. This need for 
cheapness is the main reason—though not the only one 
—why, to almost any engineer who judges by non- 
agricultural standards, farm machines in general will 
look crude in both design and construction. 

The binder was one of the greatest agricultural 
inventions and is still one of the machines with which, 
in normal times, farming is well satisfied ; what, then, 
would an engineer find to wonder at? No doubt, he 
would first be struck by what would seem to be an 
indiscriminate use of wood and metal in the overall 
construction, and by a general air of “ craziness” 
about the whole thing. Next, he would note the use 
of crude open-link chains, plain bearings and cast 
gears. Above all, he would probably be shocked by 
the fact that hardly any parts had been machined— 
that the rather intricate knotting mechanism, in 
particular, consisted of rough-looking malleable castings. 

If he assumed that these things were due simply to 
unprogressiveness on the _ of agricultural engineers, 
he would be very wide of the mark. The true reasons 
are to be found in the need for cheapness and in the 
general circumstances in which farm machines have to 
operate. The greater part of their power requirement 
arises from the “ stiction ” which results from the mud 
and straw and debris with which every part gets 
covered. An unprotected roller chain on a binder, for 
example, would be clogged with chaff and dust in 
five minutes; partial protection would make matters 
worse, while complete protection would increase both 
cost and weight. In general, the weight of farm 
machines must be kept down because they operate, for 
the most part, on rough or soft surfaces where wheel 

i and rolling resistance have to be reckoned 
with. One final point of importance is that few farm 
processes can be considered in isolation; a machine 
which saves labour at one point can very easily cause 
a “* bottleneck’? somewhere else. All these general 
considerations might be summed up by saying that it 
is more important for agricultural machines to be 
“ effective” than for them to be “ efficient” in the 
conventional sense of the word. That does not mean 
that any less skill is required in their development. 
Moreover, for agricultural machines there are no design 
data to be found in engineering pocket books, and 
there is no equivalent to model experiments in wind 
tunnels. They have all, in the long run, to be worked 
out the hard way: full size, and in the field. 

In soil cultivation, tractors have brought about the 
straightforward saving of labour, and speeding-up of 
operations, which result from giving a man eight or 
ten times as much power to control. Implements have 
had to be widened and strengthened accordingly, but 
have not changed in principle; nor, perhaps, would 
many farmers insist that changes are needed, although 
from a purely engineering standpoint the position is a 
curious one. In ploughing an acre of average land 
under ordinary conditions, a tractor does about 
30 h.p.-hours of external work ; about 20 h.p.-hours are 
transmitted through the drawbar to the plough, while 
the remaining 10 h.p.-hours are used up in rolling 
resistance and slip at the tractor wheels. We have 
about 13,000,000 acres of arable land in Britain at 
present, and it follows that something like 400,000,000 
h.p.-hours of work are expended annually in ploughing 
alone. One doubts whether any industry but agri- 
culture would go on putting so much work into an 
operation about the essential purpose of which so little 
is known. 

What actually happens in ploughing is that rect- 
angular slices of soil are pared off by the action of a 
coulter and share, and are turned over and laid against 
one another by the action of the mouldboard. Fig. 1, 
herewith, shows the work of what is called a “ general 
urpose” plough body with a gently-curving slightly 
convex mouldboard, which turns over the furrow slice 
more or less unbroken. With what is called a “‘ digger ” 
body, the mouldboard has a more abrupt concave 
curvature and the furrow slice is more or less broken up 
as it turns over. Various intermediate t; are used, 
but these two will be sufficient for illustration. The 
unbroken furrow slice is traditionally British. It was, 
no doubt, associated originally with the ploughing of 
land—and more especially heavy land—to lie untouched 
over winter. Unbroken furrow slices were an ideal 
arrangement, both for throwing off winter rain so as 
to prevent the land becoming sodden, and for exposing 
the soil as thoroughly as possible to the action of 
frost. On heavy land, where surface drainage is a major 
problem, or where frost is the most: potent factor in 
securing a spring tilth, unbroken ploughing may be 
essential. Ploughing is followed more or less imme- 
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Fie. 4. Rickett’s Steam CoLtTIvaTor, 1858. 


diately by e series of other operations—with culti- 
vators, harrows, rolls, and so on—which aim at breaking 
up the furrow slice and at restoring consolidation ; 
and, in most cases, the ter part of what these other 
implements accomplish could have been done in the 
one original operation if something more like a digger 
plough had been used. 

There would be some logic in this if, for example, 
the draught of digger ploughs were so much heavier 
than that of so-called general-purpose ploughs that the 
sequence of operations involved no more work in the 
long run, but this is not the case; given the same 
land and furrow dimensions, it can seldom be proved 
conclusively that any one plough is lighter in draught 
than another. The broad reason is probably that, 
regardless of the shape of the mouldboard, nearly all 
the power expended in ploughing goes in making the 
vertical and horizontal cuts which separate the furrow 
slice without turning it over at all. 

Dynamometer records of experimental work on this 
point, relating to the same plough and the same 
dimensions of furrow slice, on the same land, show that 
with a wide share cutting the full width of the furrow 
slice, the draught was appreciably higher than with a 
narrow share which cut only a little over half the width, 
leaving the rest of the horizontal separation to be done 
by tearing-off. This points definitely to the cutting 
as the most power-consuming part of the process. 
Two records show a still more striking comparison. 
In one, the plough operated normally, turning over the 
furrow slice in the ordinary way. In the other, the 
mouldboard was removed so that the furrow slice was 
not turned over at all; but the reduction in draught 
was only about 10 per cent. Disregarding the internal 
losses to which any mechanically-propelled vehicle is 
subject, about one-third of our 400,000,000 h.p.-hours 
goes in getting the tractor along; nearly another 
quarter goes in dragging the plough along; at least 
another third goes in making arbitrary cuts which are 
of no particular consequence in themselves; while a 
bare twelfth goes in turning over the soil, i.e., in doing 
something which is nominally useful. The records 
quoted are roughly 100 years old. They were made by 
one Morton about 1850; and it is typical of the way 
in which things are taken for granted in agriculture 
that no more recent ones are available to illustrate this 

ent. 

From the engineering standpoint of power consump- 
tion, this general line of thought could be taken a 
good deal farther. That it takes no more power to 
break up the furrow slice while it is being turned over 
is due, no doubt, to the fact that soil can easily be 
persuaded to disintegrate along its natural lines or 
planes of cleavage. By contrast, the high power 
consumption of ploughing in general clearly arises from 
the fact that the soil is forced to cleave, or be cut, 
along quite arbitrary planes. One could imagine a new 
breaking-up process—with some implement perhaps 
quite unlike the plough—in which, because the soil 
was free to break along whatever lines or planes it 
liked, the power requirement might be materially 
reduced al] round. Agriculturists will object, no doubt, 
that to break up the soil is by no means the only 
function of ploughing: that control of weeds and the 
neat burying of surface trash and vegetation are 





equally important. But in Western Canada, for 
example, where, due to an exceedingly dry winter 
climate, buried trash does not readily rot or disintegrate, 
ploughing is practically obsolete ; and such a possibility 
as destroying trash and vegetation on the surface by 
chemical action—or, rather, by chemically assisted 
biological action—ought not to be overlooked. This 
is intended to be an engineer’s argument, and it has 
no connection with the kind of general condemnation 
of the plough that has been widely publicised recently 
as the result of a book called Ploughman’s Folly. There 
may be sound physical and biological reasons why our 
present cultivating methods are right and necessary, 
but, if so, they have never been made clear to the 
agricultural engineer. Until some scientific basis has 
been made clear, any engineer is entitled to question 
the wisdom of using so much power to so little definite 


There is another reason why this broad question needs 
to be re-examined ; because they have to undertake 
ploughing, agricultural tractors have to be designed so 
that they can exert drawbar pulls of the order of a ton 
or more on surfaces which are generally unfavourable to 
adhesion. This was a relatively simple matter in the 
early days of tractors when, practically speaking, they 
were used only for ploughing ; but to-day, farm tractors 
have to be “ maids of all work,” because, out of the 
300,000 odd farms of over five acres in England and 
Wales, over a quarter of a million have no more than 
150 acres of land. These farms cannot afford more than 
one power-unit of ordinary type, and it must take part 
in every kind of farm operation ; and it would not be 
far wrong to say that, the more suitable a farm tractor 
is for exerting a heavy pull in ploughing, the less suitable 
it is for nearly everything else. 

Tractive efficiency happens to be one field of agri- 
cultural engineering in which a good deal of research 
has been done recently, and the general outcome is 
fairly clear. The weight of a wheel tractor cannot 
be much less than double the pull it has to exert ; 
while, with the order of pull mentioned, about one-third 
of the external power will be lost in rolling resistanec 
and slip. This broad result is remarkably independent 
of the particular type or design of wheel concerned. 
Figs. 2 and 3, page 181, show overall efficiency curves 
for a pneumatic-tyred wheel and for a steel wheel with 
conventional spade lugs, under firm dry and loose moist 
conditions, respectively. Because slip is the controlling 
factor with the one wheel, and rolling resistance with 
the other, their efficiency curves are quite different 
in shape, but over the range of 1,500-lb. to 2,000-lb. 
pull corresponding to the everyday two-furrow or 
three-furrow plough, there is little to choose between 
them. Broadly, the plough leads inevitably towards 
more weight and larger-diameter wheels, both of which 
are wrong from the standpoint of general farm utility. 

In the light of this, it is strange that so little has 
come of the general idea of applying mechanical power 
more directly to soil tillage, although it has attracted 
inventors ever since the first days of steam. One of 
its earliest champions was Chandos Wren Hoskins, 
who argued, in his Chronicles of a Clay Farm, that 
t6 use a steam engine to pull a plough was as illogical 
as to expect horses to dig with spades. This was in 
1852, when, thanks mainly to John Fowler, steam 
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ploughing by cable haulage was just getting into ite 
stride. Only a few years later, in 1858, Rickett’s 
steam cultivator, in which the working principle was 
that of a transverse auger, was exhibited at the Royal 
Agricultural Society’s annual show. 

This machine is shown in Fig. 4, on this page. 
Whether it was actually the first to make a public 
appearance or not, it was only one of a long lineof inven- 
tions which have aimed at substituting a direct mechani- 
cal breaking-up of the soil for the traditional sequence of 
operations with plough, cultivator, and harrows. Some- 
times the action was one of stirring rather than of 
paring or chopping ; sometimes the axis of rotation was 
vertical instead of horizontal. Some machines, too, tried 
to reproduce mechanically the digging action of the 
spade. All these different principles were applied 
during the 1850's, and they all reappeared in machines 
invented during the 1930’s, Curiously enough, as 
will be seen from Fig. 5, herewith, the working 
element of the latest of the series is once more an 
auger, identical in principle with that with which 
Rickett startéd 75 years earlier. 

In spite of the enthusiasm of their inventors, none of 
these machines has shown any signs of superseding the 
older methods. This is hardly the place to discuss 
the purely agricultural defects which mechanical 
cultivators have exhibited ; ncr is it necessary to discuss 
them, because the broad reasons for failure are implicit 
in what has been said already. None of these inven- 
tions has had behind it any exact knowledge, either of 
how soil can be broken up with a minimum expenditure 
of power or of how soil should be broken up in order to 
make a tilth. Any farmer, on his own land, can 
recognise a tilth when he has one; but neither he nor 
the soil scientist can give anyone a concrete description 
of what it is, still less a definite recipe for producing it. 
The truth, in most cases, is probably that neither he 
nor his implements does very much directly at all. 
The essential touch at every stage is done by Nature— 
by sun, rain, wind, and frost ; without these weathering 
actions, none of the present range of implements will 
accomplish very much. 

The essence of traditional cultivation is to do every- 
thing in stages, so as to give Nature as many chances 
as — to put things right; and what is accom- 
plished at each stage will depend far more on the state 
of the soi] at the time, and on the weather conditions 
which follow, than on the design or exact action of the 
implement itself. Until a good deal more research on 
the underlying scientific principles has been done, to 
replace all this complex series of processes with one 
operation and one machine would involve a pretty 
big gamble on the part of the engineer who developed 
it, and a still bigger one on the part of the farmer who 
used it. On the other hand, with a billion horsepower- 
hours at stake every year—and that is roughly the sum 
total of work put into soil cultivation—the research 
ought to be done and engineers ought to take a direct 
hand in it. 

Before passing on from cultivation to harvest, 
mention should be made of the whole range of “ distri- 
buting ” implements which come in between. These 
include drills, fertiliser distributors, sprayers, and 60 
on—all concerned, in one way or another, in putting 
things on to or into the soil. So much new scientific 
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work is being done—in connection especially with the 
placement of fertilisers and with chemical control of 
weeds—that the whole range of existing equipment 
may soon become obsolete. In the meantime, one 
problem which arises in a number of ways with seed 
drills may be mentioned by way of illustration. With 
ordinary crops, like cereals, there is reason to suppose 
that higher yields might result from more uniform distri- 
bution of seed. Again, with crops like sugar beet, 
which have to be singled, a considerable saving in labour 
might result from sowing in a predetermined pattern. 
Finally, with horticultural crops, the financial saving 
which would result from sowing less seed better distri- 
buted would be appreciable. In all three cases, the 
problem is the nominally simple one of devising a 
mechanism which will meter and place seed accurately. 
Seeds of different kinds vary enormously in size and 
shape, but if a suitable mechanism were developed 
for only one variety—say, for segmented beet seed— 
a good deal would have been accomplished. 

Mechanical engineers would probably regard this as a 
straightforward business; but, if they examined the 
mechanism of, say, the cup-feed drill to be found in 
every parish, they might well have a nervous break- 
down. The cups are rough castings, not very uniform 
in size, shape, or position. Their shape and action 
is such that they scoop the seed out rather than meter 
it. The seed rate is adjusted by altering the speed 


of rotation through a gear arrangement which would | 


make most people shudder ; while the dynamic effects 
so introduced make the whole action so haphazard 
as to be almost beyond description. Yet one can 
point to a Czechoslovakian cup-feed drill, evolved 
between the wars, which by comparison is a real engin- 
eering production, with pressed-steel cups, all exactly 
alike, and a micrometer adjustment for seed rate and 
seed size. The difference in price need not have been 
appreciable if there had been any demand for the 
better machine, but only half a dozen or so are in use 
over the whole country. 

The underlying reasons are revealing. The seedbox 
and mechanism of a corn drill are normally situated 
3 ft. or 4 ft. above ground level. During drilling, 
the machine lurches about on an uneven surface, and 
as a result of the two factors combined, the final 
distribution of seed in the ground bears little relation 
to the way in which it has been parcelled out by the 
feed mechanism. Obviously, the feed mechanism 
itself should be at or near ground level, but the general 
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flexibility of the longer coulter legs would then be lost 
and, on most fields, the drill would block up with trash. 
To have a well-levelled trashless seedbed is an esse tial 
to more accurate drilling, however perfect the mec: .n- 
ism itself may be. Incidentally, it would be essential 
ultimately for a rather different reason ; because, with 
present methods, germinating conditions are so 
| uneven that there is no close relationship between the 
distribution of seed and that of the seedlings. Here is 
|yet another reason for re-examining cultivating 
|methods; but, to the farmer, the drill problem is one 
| for engineers alone. 

| To come now to the group of processes in which agri- 
|culture is in real need of engineering help: those 
| concerned with the harvesting of crops. The Table 
| herewith shows broadly what has happened in corn 
harvesting over the last century. Threshing is included 
| because, in the last stage of development, it has been 
| merged with harvesting in the combine harvester ; 
| in the earlier instances, it would have been done separ- 
| 
} A Century’s Progress in Corn Harvesting. 
Men required to harvest and thresh a 6-quarter crop of 
| wheat at the (present) normal rate of 10 acres a day. 


























| | | 
Tying | Carting | Thresh- 
| Date. Method. Cut- | and and ing and | Total. 
| | ting. | Stook- | Stack- |Winnow- 
| ; ing. ing. ing. 
‘ | 
1840 | Allbyhand..| 40 | 20 6 60 126 
1370; Reaper and | 
| early thresh- | 
| er: tying 
| stillbyhand| 1 | 10 6 15 32 
1900 | Binder and | 
steam | 
| | thresher .. 1 3 6 12 21 
| 1920 | Modern bin- | | 
| der and | | | 
thresher 7 2 6 | 9 18 
1940 | Combine har-| 
vester ~s 3 3 





ately and at a different time. It is difficult to realise 
to-day what crowded places harvest and hay fields 
must once have been; a contemporary print of an 
Eighteenth-Century hay field shows 122 people in one 
field. At these times, the whole local population 
turned out to take part in one way or another. A 
typical harvest field would have looked much the same ; 
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but along came the reaper, and the one man who 
operated it did the work of 40 in the field. 

At about the same period, the introduction of a 
primitive threshing machine in place of hand-wielded 
flails set free a corresponding number of men from 
the barn. Thirty years later, the binding attachment 
and an improved thresher reduced the total still more. 
In the final stage, the combine harvester has made 
stooking and stacking unnecessary, and two or three 
men can now do the whole job at a rate that would have 
required over a hundred to start with. The reaper 
needed only slight modification to become the hay- 
mower ; various parallel inventions followed later in the 
century—includ ‘ng notably the hay loader and the baling 
press; and quite recently the harvest of this crop, 
too, has been brought to the stage of one-man mecha- 
nisation. Fig. 6, on this page, shows what may be 
called the “hay combine,” the automatic pick-up 
baler; while Fig. 7 shows the kind of bale which it 
makes, with no operator other than the tractor driver, 
either from a hay windrow or from the straw which 
the combined harvester leaves behind. Yet another 
series of crops—those grown for ensilage—is also 
well on the way to complete harvest mechanisation 
at the same level. A typical machine is shown in Fig. 
8, on this page. \ 

These machines represent what may be called the 
“high spots” of agricultural’ mechanisation: they 
are up-to-the-minute in the sente that they have only 
just reached practical fruition; and they are “ com- 
plete” in the sense that, since none of them needs 
more than the one man who drives and steers, it is 
difficult to see what further progress can be made 
except by introducing radar control. Yet none of them 
has involved any genuinely new invention. The 
combine harvester is the reaping machine coupled to 
the thresher. The automatic pick-up baler is the hay 
loader coupled to the baling press, with the needle and 
knotter of the binder added at the last stage. Perhaps 
one of the silage harvesters does include something 
relatively new to agriculture in its blower, but that is 
about all. 

What is more curious is that there has been hardly 
any change in the essential mechanisms either. The 
threshing mechanism of the combine is, to all intents 
and purposes, the drum, concave, etc., of the earliest 
steam threshers. The cutting principle of the combine, 
of the silage harvester, and of the most modern hay- 
mower alike is the reciprocating knife of McCormick’s 
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original reaper. It would be substantially true to say 
that there is nothing essential in any of these which 
was not invented, and put into practice, during the 
Nineteenth Century. Is it true, then, that modern 
engineers have shown less interest in farming than 
those who brought the reaper and thresher to fruition ? 
In one sense, perhaps, the answer is Yes, although the 
- ineer himself is hardly to be blamed. The latter 


of the Nineteenth Century was a Golden Age| ™ 


of agricultural invention, because of the economic 
urge towards mechanisation that arose from the 
opening-up of the prairie lands of the Middle West. 
The whole life and development of tracts of land 
larger by far than this country depended on growing 
wheat with a minimum of labour, while the people 
concerned were pioneers not wedded to any particular 
method or tradition. 

To say that agricultural engineers have been dormant 
in the meantime is to do them far less than justice. 
In coupling old components to make these new ma- 
chines, they have encouraged—and have been solving 
in the case of corn, hay, and silage—one broad problem 
which is the hard nut of all harvest mechanisation : 
the free flow of material. Fig. 9, on page 179, shows 
the front end of a common type of combine—not, in 
this case, a self-propelled model. Material from the 
whole width of cut has to flow smoothly into the rather 
narrow drum opening on the right. By comparison 
with some others, growing corn is a fairly constant 
material to deal with, but in the field it may be anything 
from a thick high-standing crop of wheat to a low 
barley with heads scarcely above the green clover 
with which it has been undersown. Either crop may 
have patches laid by rain and wind into a tangled mass 
almost at ground level. Farmers might be willing to 
be tolerant in the latter case; but, broadly speaking, 
if the machine will not take what comes without hold-up 
or breakage, it is not a practical farming proposition. 
With silage crops, ranging from short grass to on and 
tangled tares and oats, or even to thick-stemmed kale 
6 ft. high, the free flow problem is more difficult still. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


British Engineers’ Association Handbook, 1946.—The 
17th annual edition of the classified handbook of 
members of the British Engineers’ Association and 
their manufactures has been issued recently. As has 
been the case with former issues, the book opens with 
a list of the members of Council and officers, and with 
information on the Association’s main objects, ser- 
vices and activities, conditions of membership and 
subscription rates. An alphabetical list of member 
firms, together with their addresses and manufactures, 
follows, and a classification of members’ products by 
trade headings is also given. The longest section in the 
book is devoted to publicity matter supplied by member 
firms. Brief particulars of the aims and activities 
of the British Standards Institution and of the Depart- 
ment of Scientific and Industrial Research are also 
included. Copies of the handbook may be obtained 
on application to the director of the Association, 
32, Victoria-street, Westminster, London, 8.W.1. 

Calendar of University College, London.—We have 
now received the calendar of University College, 
Gower-street, London, W.C.1, for the session 1946-1947. 
It contains detailed prospectuses relating to the Facul- 
ties of Arts, Science, Engineering, Laws, etc. In the 
Faculty of Engineering, Degree and Diploma courses 
are available in civil and municipal engineering and in 
chemical engineering, as well as in mechanical and 
electrical engineering. In all cases full particulars 
regarding courses, fees and other matters of interest to 
students are given, together with information concern- 
ing scholarships, prizes and medals open tothem. The 
book also contains much of general interest, such as an 
outline history of the College, lists of Fellows, Honorary 
Fellows, present and former professors and officers, 
and brief sections describing the College societies, 
library, museums and collections. Copies of the 
calendar, which is a cloth-bound volume of 370 pages, 
are obtainable, price 3s. 6d. net, from the secretary. 

Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1947.—After many unavoidable delays and 
interruptions, this useful reference has mow 
attained to something like its pre-war standard of up- 
to-dateness. The main headings under which the 
contents are arranged reraain much as before, with a 
few alterations in sequence, but the details of firms, 
ships, etc., have been thoroughly revised. For the 
convenience of those who were unsuccessful in obtain- 
ing copies of the 1946 edition, certain particulars 
of the fleets of ex-enemy shipowners have been retained. 
The directory, which is compiled under the direction of 
the editor of the Shipbuilding and Shipping Record, 
is published by The Directory Publishing Company, 


Limited, 33, Tothill-street, Westminster, S.W.1, at the 


** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Dressings 

is stated in each case; where none is mentioned, 

Specification is not illustrated. 
here % ti are icated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Opes @ em ifications may be obtained at the Patent 

fice Si Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed ’’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the aceeptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 





PRINTING AND ALLIED MACHINERY. 


582,078. Paper-Sheet Feeding. H. T. Backhouse, of 
Wentworth, Surrey. (1 Fig.) May 3, 1945. In the sheet- 
feeding apparatus, each sheet in turn is lifted at its rear 
edge by a pair of spaced suction grippers which, in the pro- 
cess of lifting the sheet, are moved away from one another 
to stretch the sheet which is then engaged by forwarding 
grippers. The sheets are fed forward as an overlapping 
stream. Two units are arranged spaced apart at the 
rear edge of a sheet pile. A suction gripper 2 is carried 
on a gripper head coupled to one arm of a bellcrank 
lever 4 by the operation of which the gripper head is 
raised and lowered. The gripper head is guided by a 
spindle in a bearing sleeve 6 forming part of the main 
frame. The gripper 2 is mounted in the head by a shaft 7 
carrying the gripper and extending through a bore in 
the gripper head. The shaft 7 has keyed to it a radial 
arm 8 carrying a roller 9 which is a cam follower on a 
stationary two-part cam. The two-part cam consists of 
a fixed part 10 and an adjustable part 11 which is pivoted 
to the fixed part and is adjustable about its pivot by 
means of a screw 13. The cam track is the lower vertical 





(302078) 


face of the fixed part 10 and the edge face of the adjust- 


able part 11. The cam follower 9 is maintained in con- 
tact with the cam track by a torsion spring 16 in the 
gripper head. When the gripper head and suction 
gripper are lifted by the operation of the bellcrank 
lever 4, the roller 9 first rides on the straight portion of 
the fixed part 10 of the controlcam. During subsequent 
upward movement of the gripper head, the roller 9 rides 
up the inclined face of the adjustable cam part 11, and 
the gripper 2 is rocked outwardly about the axis of the 
supporting shaft 7. At the same time, a similar outward 
rocking movement is imparted to the gripper at the 
opposite side of the sheet. The rear edge of the sheet 
is thus stretched taut ready for engagement by, and 
transfer to, the sheet-forwarding grippers. The screws 13 
can be manipulated, to vary the degree and condition of 
stretch, while the machine is running. If it is desired 
that the stretching of the sheet should take place towards 
one side only, the adjustable part 11 of one of the units 
is set to be a vertical continuation of the corresponding 
fixed cam part 10, while the adjustable cam part of the 


other unit is set at an increased inclination. (Accepted 
November 4, 1946.) 
MISCELLANEOUS. 
581,129. Chemical Immersion Heater. Imperial 


Chemical Industries, Limited, of London, and W. A. 
Caldwell, of West Kilbride, Ayrshire. (2 Figs.) March 24, 
1942.—The heater is used for heating tins of food, 
and uses a heating composition which on ignition reacts 
exothermically, yielding a molten slag. Although the 
products of the reaction are of a non-volatile nature, a 
small quantity of gas is evolved and a gas filter is provided 
to prevent dark metallic smoke, sparks of red-hot mate- 
rial or flames emerging. The expansion of the heating 
composition during combustion may fill the plug with 





price of 20s. net. 


causing personal injury to the user. The invention 
overcomes this difficulty. A seamless metal tube 9 
forming the wall of the immersion heater is soldered to 
the lid 1 of the can containing the liquid into which the 
heater is immersed. The main portion 5 of the heating 
charge is pressed into the metal tube 2 and consists of g 
mixture of calcium silicide and red lead, diluted with 
china clay, which yields a molten slag but little or no 
gas when it is ignited. The priming portion 6 of the 
charge is pressed on to the top of the portion 5 and is 
made of a mixture of calcium silicide andjred leaq 


SSS 





similarly diluted but to a smaller extent, giving a more 
easily ignited composition which also yields little or no gas 
but leaves a hot slag assisting the ignition of the por- 
tion 5. The fuse 7 has a match head 8 in ignition 
contact with the heating charge. A thin sheet-metal 
spacer 9 has an apertured filter-supporting face standing 
on inturned feet. An asbestos fibre filter 13 rests on 
the supporting face of the spacer 9. The upper end of 
the fuse 7 protrudes through an apertured disc 14 and 
lies under a removable closure cap 15. When the 
fuse is lit and the heating charges ignite, they expand 
into the space between the priming portion 6 of the 
charge and the filter 13. (Accepted October 2, 1946.) 


581,399. Taper-Roller Bearing. British Timken, 
Limited, of Birmingham, and D. McNicoll, of Birmingham. 
(8 Figs.) December 24, 1945.—The invention is a bearing 
which is self-contained and can be handled as a unit 
without the component parts becoming separated. The 
parts, however, can be separated forreplacement or repair. 
The rollers are retained in place when the outer bearing 
member is removed. The bearing consists of an annular 
cone 1 having a conical race surface and a flange 2 at 
the larger end, taper rollers 3 on the cone 1 with their 
larger ends opposed to the flange 2, and an outer bearing 
cup 4 having an internal conical race surface engaging 
the rollers. The larger end of the cone 1 is bevelled 
round the outer wall of the flange, and the larger end 
of the cup 4 is bevelled to form an internal bevel surface 6. 
The rollers 3 are spaced apart by a cage consisting of a 
ring carrying a series of spring arms 8 passing between 
the rollers parallel to the race surface of the cup 4. The 
spaces between the arms 8 are rather less than the maxi- 
mum width of the rollers, so that the latter cannot fall 
out when the cup 4isremoved. The cage ring is of conical 
form and overhangs the exterior bevelled surface on the 








larger end of the core 1. The free outer ends of the 
spring arms 8 are bent outwards to form lips, which 
overlap the bevelled surface 6 at the larger end of the 
cup 4. The cage mates with the cone and cup to form 
@ bearing which can be handled as a unit without the 
component parts becoming separated. If, however, 
sufficient axial force is applied to the cup, its bevelled 
end surface 6 will depress the lips of the cage arms 8 
sufficiently to clear the surface, and the cup can then 
be removed. The rollers 3, the cage, and the cone 1, 
still form a self-contained unit, but the rollers can be 
removed by exerting sufficient endwise pressure upon 
them to cause the lips of the cage arms to be sprung 
slightly outwards and apart. When re-assembling the 
bearing, the cup 4 is moved over the rollers, the interior 
conical surface depressing the lips of the cage arms 
until they re-expand and overlap the bevelled end 
surface 6 of the cup with a snap action. The cage is 
made from a flat sheet-steel ‘blank consisting of a ring 
having a series of radial arms 8. The blank is pressed 
into the conical cup form of the cage, with the ends of 





molten slag and the slag may be forced out of the casing 





the arms bent up to form the lips. (Sealed.) 
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LEAKAGE CORRECTION AT 
THE GREAT FALLS 
RESERVOIR. 


By Greorce E. Tomitnson. 


LeaKAGE of more than 450 cub. ft. of water per 
second from the Great Falls Reservoir, which was 
acquired by the Tennessee Valley Authority (in 
which organisation the present author is Senior 
Civil Engineer) from a private company, has been 
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Kentucky Dam. The relation of the Cumberland 
River to the Tennessee River.is indicated in the 
map reproduced in Fig. 1, on this page; it will 
be seen that it forms an entirely independent 
system and that the operation of the Great Falls 
Dam on the Caney Fork River does not take any 
part in the regulation of the Tennessee River by 
means of the chain of dams which marks its course. 
The Great Falls dam and power house constitute 
the only hydro-electric plant owned by the Tennessee 
Valley authority which is not on the Tennessee 
River or one of its tributaries. The Great Falls 
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reduced by 98 per cent. by injecting hot asphalt and 
cement under pressure into rock fissures. The leak- 
age, which had been increasing over a period of 20 
years and was a threat to the useful life of the dam 
and reservoir, represented at its maximum about 14 
per cent. of the water used by the two hydraulic 
turbines in the power house when in full operation. 
For a year of medium flow, the annual loss of power 
would be more than 20,000,000 kWh. 

The Great Falls Dam is built across the Caney 
Fork River just below its confluence with the 
Collins River, about 14 miles north-east of McMinn- 
ville, in Tennessee. The Caney Fork River is a 
tributary of the Cumberland River which flows 
approximately parallel to the Tennessee River and 
enters the Ohio River in the neighbourhood of the 
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Fig.3. TYPICAL SECTION 
THROUGH SPILLWAY 
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dam was put into operation initially in 1916, and in 
1925 was increased in height by 35 ft., the power 
house being rebuilt and enlarged. The whole project, 
originally the property of the Tennessee Electric 
Power Company, was purchased by the Tennessee 
Valley Authority in 1939. 

At the site of the Great Falls Dam, the Caney 
Fork River flows through a 200-ft. gorge cut into 
the gently rolling surface of the Highland Rim. 
Shortly before it joins the Caney Fork River above 
the dam, the Collins River takes a horseshoe bend 
which brings it close to the Caney Forx River, as 
shown in the plan given in Fig. 2, on this page. At 
its narrowest point, the divide between the two 
rivers is only 600 ft. wide. The dam is an overflow 





spillway structure containing eighteen 14 ft. by 
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25 ft. Tainter gates located between short concrete 
sections connecting with the abutments. A cross 
section of the dam, on which the original height, 
prior to the year 1925, is indicated, is given in Fig. 3, 
on this page. The power house is located 4,000 ft. 
downstream from the dam, as shown in Fig. 2, the 
intake tunnels, one of which is shown in section in 
Fig. 4, on this page, being driven through the narrow 
neck of land between the Caney Fork River and the 
reservoir formed by the Collins River. The power 
house is equipped with two units, one of 12,870-kW 
capacity and the other of 16,500 kW ; they operate 
under a head varying between 104-5 ft. and 150 ft. 
An aerial view showing the river form and the dam 
and power house, is reproduced in Fig. 5, on page 
182. 

The ridge separating the two lower miles of the 
reservoir on the Collins River from the gorge down- 
stream of the dam, which is created by the horseshoe 
bend in the Collins River, varies in width from 600 ft. 
to 3,500 ft. The maximum reservoir elevation is 
at 805 and the bottom of the gorge at about 650. 
Through this narrow ridge a serious leakage from 
the reservoir developed, and formed a series of 
spectacular waterfalls and cascades beginning at 
about river level in the area of the dam and rising 
to more than 60 ft. high below the power house, 
which is almost a mile downstream from the dam. 
A small amount of leakage also developed near the 
right abutment of the dam. One of the early 
geological reports, made in 1912, mentions a few 
springs appearing high on the bluff below the falls. 
These springs were evidently the result of surface 
water rather than river water. Apparently, leakage 
was negligible before the dam was raised in 1925 
and did not increase materially for some time after- 
wards. The Tennessee Valley Authority began 
keeping records of the leakage volume in 1939. The 
records show an increase of about 8 per cent. per 
annum in the volume of leakage, but the leakage at 
lower reservoir elevations has increased more rapidly 
than at higher elevations, probably because the lower 
channels are in use for the whole of the time. From 
1935 to 1943, the total leakage for all but the lowest 
elevations increased about 80 per cent., but at the 
minimum elevation the increase was about 120 per 
cent. 

The attitude of bedding of the rock in the vicinity 
of Great Falls is very nearly horizontal. The 
maximum dip is probably not anywhere more than 
8 deg., and, in most places, the dip is less than 
2 deg. There is a regional strike of about 
N. 40 deg. E., roughly parallel to the Cumberland 
plateau front. Locally, the strata are folded into 
very gentle, irregular folds. Two low anticlines 
almost intersect near the power house, the axis of 
one running through the intakes, and that of the 
other crossing the power house. They probably 
converge a short distance farther north-west. The 
syncline lying between them deepens toward the 
south-east, where it is intersected by the Collins 
River, and another parallel syncline underlies the 
river three-fourths of a mile south of the intakes. 
The total structural relief is only slightly more 
than 55 ft. There are two prominent sets of joints 
which lie almost at right angles to each other. 
One group trends between N.16 deg. E. and 
N. 40 deg. E., and is, consequently, more or less 
parallel to the axis of the dam. The other trends 
between N.45deg.W. and N.70deg.W. Both 
sets are strongly developed. A few joints may be 
found outside the limits given here, but the great 
majority lie within them. No faulting has been 
noted in the area. 

Most of the rocks of the Great Falls area are 
capable of supporting almost any engineering 
structure that could bé imposed upon them. The 
shale, when unweathered, is able to bear up under 
ordinary loads such as those that are imposed by 
moderately heavy structures like the Great Falls 
Dam and power house. Even the weathered shale, 
which is the weakest material in the vicinity, is 
safe for very moderate or light loads. The strength 
of the limestone is not exceeded by that of many 
sedimentary rocks. The geological factors which 
are problems at Great Falls Dam are related to the 
stability of the rock. So far as the useful life of 
the dam is concerned, the rock is stable, although 





it is susceptible to solution. Some of the pure 








182 


ENGINEERING. 


_Mareat_14, 1947, 








coarsely crystalline limestones are 98 per cent. 
calcium carbonate and the average for the upper 
Fort Payne member is about 80 per cent. The 
solution of this rock is rather rapid geologically, 
and cavities are abundant where it has been exposed 
to the ravages of ground water for any appreciable 
time. The addition of acid solutions to ground 
water greatly accelerated the process. Acid-forming 
compounds are available in noticeable amounts 
from the sulphide minerals in the rock and from the 
heavy vegetation ‘cover on the surface. This 
solution process is actually very slow in a non- 
geological sense, and the cavities present in the 
rocks in the dam abutment and reservoir rim were 
already there at the time the dam was built. There 
has been no noteworthy increase in the number or 
size of the cavities since the reservoir was filled. 
Some of the shale members of the rock are susceptible 
to chemical disintegration. They become dis- 
coloured and lose- some carbonate minerals; this 
slightly affects the strength of the shale but does 
not impair the watertightness. 

The overburden over the bedrock in most places 
in the area is rather thick, although in the narrow 
gorge of the Caney Fork River. the gradient is so 
steep and the velocity of the river is so high that all 
overburden has been removed. After the limestone 
is dissolved, the clay and chert impurities in the 
limestones are left to form a red or yellow earth. 
Under ideal conditions the accumulation may be 
as great as 50 ft. to 100 ft., but the average is 
usually much less. The material at present is not 
very far from its former position in the parent rock. 
There has been considerable slumping and settle- 
ment, as a very small thickness of residual clay can 
represent a great thickness of so-called pure lime- 
stone. The cherty, impure, limestones yield the 
thicker accumulations of overburden as a rule. 
The nature of the parent rock controls the character 
of the residual overburden. The shaly limestones 
give a thin, stiff clay overburden ; the purer lime- 
stones give rise to friable, deep red, but somewhat 
thin, clay soils; and the cherty limestones yield a 
great abundance of chert rubble and red or yellow 
clay. 
At the site of the dam the overburden presented 
no particular problem. Only 15,000 cubic yards were 
excavated from the site to make way for the dam, 
and practically all of this came from the abutments, 
as only a very minor amount of overburden was 
present in the river channel. In the abutments, 
the shales and cherty limestones are so closely 
interbedded that the residual. overburden consists 
of chert rubble, chips of shale, and clay. The 
maximum thickness was about 20 ft. in the left 
abutment and 10 ft. in the right abutment, and it 
varied all the way down to zero. In the left rim 
along the grout curtain, there was rather wide 
variation. The shale had a very thin overburden, 
the shaly limestone outcrop carried an average of 
10 ft. of overburden, and in some cases the over- 
burden over the upper Fort Payne member was 
as much as 30 ft. thick. Some alluvium occurs at 
the site and along the rims of the gorge ; also there 
are thick and widespread terrace deposits throughout 
the whole area. These terraces slope from approxi- 
mately elevation 1000, at the base of the Cumberland 
plateau, to about 780 along the Caney Fork River 
at the dam. At least two levels are recognisable, 
representing two different erosion levels. The 
present stream beds are entrenched below these 
terraces and the present flood plains are very small 
and undeveloped. All*of the terrace deposits 
consist of small amounts of gravel, chert and 
quartzite gravel, and thick accumulations of red, 
sandy clay. The thickness varies between zero and 
30 ft. throughout the area. 

Field studies in the autumn and winter of 1939 
and 1940 led to the conclusion that the greater 
part of the leakage occurred in the upper Fort 
Payne member, and that most of it occurred at the 
base of the member, showing that the contact 
between the two members served as a local base 
level in the passage of water. The drilling pro- 
gramme confirmed these general conclusions. 
Throughout the area, springs occur at the top of 
the shale, which serves as a base level for all surface 
water, percolating downwards from the numerous 
sinkholes in the Warsaw limestone. This ground 
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water forms a system separate and distinct from 
that of reservoir leakage. Cavities may occur 
anywhere in the upper Fort Payne member but 
they tend to concentrate towards the bottom. Few 
cavities were found where considerable thickness of 
impervious shale was over the limestone, indicating 
that the higher cavities are the result of downward 
percolation of surface water; not of reservoir 


The majority of the leakage passes through 
cavities adjacent to the contact between the two 
Fort Payne members. At this contact is a bed 
of very light grey coarse crystalline limestone ranging 
from a thin parting to 3 ft. in thickness. At many 
places this bed becomes in part or almost entirely 
light bluish-grey massive chert. When the chert 
is present, the leakage cavity is immediately above 
this bed. When the chert is absent, the leakage 
cavities occur in this bed. The reason for this is 
obviously the limitation of solution by the presence 
of chert. The contact between the two members 
serves as base level for the solution for the same 
reason as is apparent from a study of the chemical 
analyses which show 53-6 per cent. silicon dioxide 
in the lower member against 15 per cent. or less in 
the upper member. Since the great majority of 
the leakage occurs at the contact between the upper 
and lower Fort Payne members, the water may be 
pictured as flowing on the top surface of the lower 
member. It will always flow down the dip of 
the local anticlines if possible, but since it is in a 
confined channel and under a head, it can flow up 
the dip if A geological section taken 
along the line of the grout curtain which was formed 
to check the leakage, and the construction of which 
is described below, is given in Fig. 6, on the opposite 
page. The curtain is located on the left bank of the 
Caney Fork River: The line of the section is down- 
hill from the top of the ridge and consequently the 
ground levels are generally below the maximum 
reservoir levels. \ 

The most natural procedure for correcting leakage 
of this nature and magnitude would be normally 
to close the inlets, and thus prevent the develop- 
ment of further leakage. However, at Great Falls, 
the inlets extended over a much longer line than 
did the outlets, and the plugging of a known inlet 
would still permit other potential inlets to function. 
After much study, it was finally decided that it 
would be less expensive, and the results would be 





more certain, if a cut-off curtain with asphalt and 
cement grout was established near the outlets. 
However, before this was done, investigations were 
made to make certain that no physical harm would 
occur to the area between the inlets and the outlets, 
and that treatment near the outlets would not in 
any way impair the integrity of the hydro-electric 
structures. It was realised that hot asphalt and 
cement pumped into a flowing underground channel 
would travel a considerable distance, and that closing 
the lower channels would possibly force the water 
into higher cavities which in some places were not 
previously active water passages. Consequently, 
the location of the cut-off line had to satisfy two 
conditions which might or might not have been 
overlapping. First, the holes must not be placed 
too close to the bluff, which might have resulted in 
effective grouting being curtailed by grout seepage 
from the leakage outlets too early in the process. 
Second, the holes must be placed so that the vertical 
extent of the cut-off curtain would protect against 
leakage at all reservoir levels. 

With regard to the first consideration, the farther 
back from the bluff the holes were placed, the 
costlier would be the drilling, because the slope 
of the terrain rises sharply upwards from the leakage 
outlets at the face of the bluff, while the base level 
of the leakage channels normal to the bluff remains 
about the same. Therefore, every increase in 
distance between the bluff and the drilling line would 
necessitate drilling deeper holes. An average 
distance of 60 ft. back from the bluff face was chosen 
to determine the answer to the first part of the 
alignment problem. If the vertical extent of the 
cut-off were not involved, this distance would have 
been entirely adequate. Some few holes were as 
close as 35 ft. to the leakage outlets and were asphalt 
grouted without loss of material before effective 
leakage correction. 

With regard to the second consideration, the 
vertical extent of the cut-off was controlled by 
the geological formations existing at Great Falls. 
The top of the lower Fort Payne formation is the 
base level for all but an infinitesimal part of 
the leakage, and this minute quantity of water will 
probably never reach proportions justifying any 
expenditure for its correction. The top of the War- 
saw shale overlying the upper Fort Payne rock is 
impervious, and therefore is the base level for the 
downward percolation of normal ground water. 
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The leakage water is transmitted almost entirely 
through the upper Fort Payne at various levels 
within it, but usually concentrates near the bottom. 
Where the shale dips below the full reservoir 
elevation, the vertical extent of the cut-off required 
was from the contact of the two Fort Payne members 
to the base of the shale ; where the shale lies above 
the reservoir, protection to the top of the gates wasy 
provided. 

An experimental section of the area in which 
leakage was most apparent was grouted during the 
winter of 1943-44. This work demonstrated that 
the correction of the leakage would be possible and 
economical. Diamond drill holes were located at 
intervals for the entire distance between the dam 
and the power house. In general, the “A” holes 
are on 40-ft. centres. ‘‘B” holes were located 
halfway between the “‘A” holes. “‘C” holes, at 
10-ft. centres, were drilled between the ‘‘ B”’ holes, 
5 ft. farther back from the bluff, and finally “‘D” 
holes were spaced 5 ft. apart, 35 ft. back from the 
line of ‘‘ A’ holes. Most of the drill holes started in 
or below the shaly limestone and were stopped soon 
after reaching the lower Fort Payne member. 

These holes were cement grouted as much as 
possible. In areas of high: water flow, asphalt 
was used with considerable success. Asphalt was 
never used in the ‘‘ D ” holes, because it was thought 
that cement grout placed in these would form a 
stable block behind the temporary asphalt plug. 
Actually, it was found that most of the cavities 
in these holes were plugged with asphalt, so another 
line of holes still farther back from the bluff was 
necessary to carry out this plan. The net result 
of the grouting was that the largest leak in the 
entire system was satisfactorily closed. An adjacent 
large outlet was not discovered until fairly late in 
the programme, because it flowed only when the 
reservoir was at a high level. 

In July, 1945, the work of correcting all of the 
leakage was begun, following the methods previously 
used in the experimental area. The positions and 
depths of the ‘‘A” holes which were driven are 
shown in Fig. 6. . The work continued for 12 moriths, 
during which time 608 holes were treated over a 
distance of nearly a mile along the river. A total of 
34,010 linear ft. of drilling, 157,653 cub. ft. of asphalt, 
and 254,917 bags of cement were required to achieve 
the successful correction of the leaks and to turn the 
lost water into useful hydro-electric energy. More 
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than 98 per cent. of the leakage has been stopped, 
and the nemaining seepage, which is lessthan 8 cubic 
ft. per second, is so small and spread over so large an 
area as to render further treatment impracticable. 

Illustrations prepared from photographs of some 
of the main leaks before and after treatment are 
given in Figs. 7 to 12, on page 192. Figs. 7 and 8 
show a leak near the left abutment of the dam 
before and after correction, headwater in the case 
of Fig. 7, standing at elevation 804-6. Correspond- 
ing views taken at a point about 1,800 ft. down- 
stream from the dam are given in Figs. 9 and 10, 
headwater at the time the leak was running being at 
elevation 778-36 and after correction at elevation 
799-4. These and the other photographs were taken 
from the right bank of the Caney Fork River. The 
final pair of views, those given in Figs. 11 and 12, 
relate to a point farther down the stream near the 
surge tank, the position of which is shown in Fig. 4. 
The respective headwaters in the two cases,were at 
elevations 803-93 and 799-4. 

The work was carried out under the general direc- 
tion of Mr. C. E. Blee, who is the chief engineer in 
charge of all engineering and construction of the 
Tennessee Valley Authority; Mr. B. C. Money- 
maker, head of the Division of Geology, was in 
charge of geological investigations ; and Mr. A. H. 
Weber, construction engineer, and Mr. H. D. 
Towers, construction superintendent, were in 
direct charge of the work at Great Falls. 





CALENDAR.—We have received from the International 
Cénstruction Company, Limited, 56, Kingsway, London, 
W.C.2, a monthly tear-off calendar furnished with a 
date indicator. 
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Heaviside’s Operational Calculus Made Easy. By Dr. 
T. H. Turney. Second edition. Chapman and Hall, 
Limited, 37, Essex-street, London, W.C.2. [Price 
10s. 6d. net.] 

Tuart this little book has proved popular is apparent 

from the appearance of a second edition within two 

and a half years of its original publication. The 
additions to this new edition are not extensive and 

have only added six pages to the original 95. 

Though some of the misprints noted in the first 

edition have been corrected, the following remain. 

The reference on page 59 is to Fig. 24 and not to 

Fig. 23; a p is omitted from the exponent of the 

first expression for dV /dx on page 60 ; in the expres- 

sion for the area on page 71 a minus sign should be 
inserted before the first square bracket and the 

— sign before the second square bracket changed to 

+; while at the foot of the same page the > after 

the first term should be replaced by + and a C 

substituted for c towards the foot of page 80. On 

the section newly added on page 81, p2 appears 
five times instead of p*. Towards the top of this 

same page w should be substituted in place of W, 

and, about half way down, the p—2 in the 

denominator should read p + 2. 

It is unfortunate that the opportunity of securing 
greater uniformity in the level of treatment has 
been missed. In comparison with the final chapter, 
the first six chapters have been made excessively 
easy. Space could have been saved by assuming a 
knowledge of such elementary mathematics as the 
binomial theorem and by dispensing with the semi- 
historical asides. It is hardly relevant to the 
argument that Heaviside became deaf and did his 
own housework, or that Ampére’s wife had difficulty 
in persuading him to forsake his experiments to 
fulfil his social engagements. A more serious defect 
is the failure to revise the section based upon the 
presumed possibility of analysing an applied voltage 
wave into a spectrum of exponentials on the basis 
of which Dr. Turney derives what he terms the 
‘Heaviside Integral” (page 84). In a letter to 
ENGINEERING, printed on page 314 of our 158th 
volume (1944), Mr. G. W. Carter, by evaluating 
this integral in the case of a resistance-capacitance 
circuit, showed that it led to an incorrect result. 
The final chapter alone is affected, but this should be 
rewritten. 
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IX.—AGRICcULTURAL MACHINERY. 


During 1946, the agricultural-machinery industry 
broke many of its own records. Production rose to 
even greater heights than during the war years and, 
in the prevailing sellers’ market, record production 
meant record sales. The labour employed reached 
a hew maximum and, despite restrictions on export 
dictated by home needs, overseas sales reached a 
new peak in monetary value and came, for the 
first time, within measurable distance of pre-1914 
volume. There is every indication that the expan- 
sion is not yet finished ; 1947 promises to see the 
beginning of changes in the basic structure of the 
industry, as well as still higher levels of output. 
New enterprise is coming in with plans for produc- 
tion on an unprecedented scale. British agriculture 
has a bigger machine population than ever before 
and, with the cessation of Lease-Lend, most of the 
burden of maintaining the machines in use is placed 
on the home industry, together with a demand for 
new machinery which is still far from satisfied. 
Overseas agriculturalists who have waited through- 
out the war for new machinery look to Britain for 
delivery all the more because of the strikes which 


TABLE I.—PRODUCTION OF AGRICULTURAL TRACTORS, MACHINES, AND IMPLEMENTS. 
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during the late 1930's, to about 15,000,000I. at 1935 


levels. No comparable figures for output are 
available for the years immediately preceding the 
war, but the 1935 Census of Production puts the 
value of output at 2,930,000/. ‘Lhis figure is not 
strictly comparable with the output for 1946, since 
it included a substantial item for lawn mowers, 
but no tractors. Adjusted to cover the same range 
as the 1946 figures, the 1935 output amounted to 
approximately 2,970,000/. It seems, therefore, that 
the expansion during the last decade—and this 
means largely expansion during the war—has been 
slightly more than five-fold. A representative of 
the Agricultural Engineers’ Association, quoted in 
the 1928 Survey of Metal Industries, published by 
H.M. Stationery Office, estimated that capacity 
increased by from one-third to one-half during the 
first World War. He was speaking some 20 years 
ago, and went on to say that, in his opinion, much 
of the increase had since been lost and that the then 
existing capacity of the industry was not much 
greater than in 1914. 

So far, the prophets who have foretold a similar 
decline after the second World War have not been 
justified ; nor are they likely to be. Whereas many 
thousands of acres ploughed up during the first 
World War were soon afterwards returned to pasture 
or to rough, world food conditions to-day demand 
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The general trends of production are evident in 
Table I. The most striking is the manifold increage 
in the output of horse-drawn ploughs since the 
cessation of hostilities. As indicated by the export 
figures in Table VII, on page 186, this is largely 
due to accumulated demand from overseas countries, 
More significant from the industrial point of view 
is the soaring output of market-garden tractors, 
Tn less than ten years, production has risen from 
461 per annum to more than ten times that number 
per quarter; in fact, a new industry, with an 
annual turnover of 3,000,0001., has been created 
in response to war-time needs. Considerable 
interest attaches to the future of the small-tractor 
manufacturer. Despite the success of both two. 
wheeled and small tracked types, many problems 
remain to be solved both on the technical side and, 
perhaps less urgently, in the organisation of the 
industry. The success of the two-wheeled tractor 
is still limited by the heavy physical strain on the 
operator and by poor manceuvrability in confined 
spaces. There is also room for improvement in the 
range of attached implements available for parti- 
cular horticultural operations. Market-garden track- 
layers have already established a secure position 
for themselves, but research could be profitably 
directed to lessen the tendency of the tracks to 
pack the soil during tilling. Still lower overall 



























































Tractors, | Mouldboard Ploughs, | | 

Disc Corn Potato Threshing | Combine Milking Total.t For 

Agricul- Market- | Tract | H Harrows. Drills. Mowers. Spinners. | Machines. | Harvesters.| Machines. . Export, 
wi faral | garden | Tractor | Home | 
Types. Types.* is | 

Number, Value (1.0002.). 

: ; oe 
1937 17,949 461 | 6,054 14,695 1,323 394 4,436 1,767 518 = _ — | io 
1938 | 10,029 650 | 5,156 7,424 1,260 342 4,641 1 496 486 = | = — | _ 
1939 | 14,662 1,071 | 7,124 9,541 2,108 664 5,587 1,253 489 — _ — | _ 
1940 17,925 1,391 } 8,680 14,492 3,905 1,567 7,087 2,108 842 — | _ _ —_ 
1941 22,168 2.233 10,495 14,162 5,696 1,452 5,896 5,226 998 — } ~~ = | —_ 
1942 24,147 2,909 8,929 12,485 8,343 | 1,262 5,910 7,534 1,149 _— | 4,582 ~_ — 
1943 21,682 3,377 | 8,307 10,939 9,791 1,176 5,611 | 9,831 1,149 4 | 5,623 — _ 
1944 18,849 4,173 | 9,738 13,963 10,521 1,353 5,802 5,586 1,160 1 4,888 | _ _— 
1945 ae ms 17,500 5,796 12,882 17,345 13,620 1,743 6,297 6,021 1,083 107 4807 | — — 
1944—1st Quarter 5,842 1,050 | 2,469 3,336 3,435 | 447 1,546 383 325 — 1,099 — _ 
ae a xs ae 4,318 1,095 2,355 3,615 2,036 } 186 1,636 926 255 _ | 1,126 _ _ 
aera a 3,650 1,055 | 2,497 3,342 2,264 | 184 | 1,226 2,764 265 — | 1,343 — 
rs a 5.039 973 2,417 3,670 2,786 | 536 1,394 1,513 315 | 2 1,315 _— 
1945— 1st Pagans it 4,596 1,171 | 2,889 5,605 4,767 640 | 1,605 284 227 —_ 966 — whe 
Se © ge ses > 3,415 1,287 2,499 4,526 3,308 202 | 1.730 724 230 5 1,361 _ —_ 
. ar Pe 3,668 1,567 2,716 2,244 2,471 357 | 1,314 2,416 258 59 =| 1.104 — _— 
4th aa 5,821 1,771 4,778 4,970 3.074 544 | 1,648 2,597 318 43 | 1,376 4,748 847 
1946—Ist. ao. +e =< 6,000 2,872 4,666 26,841 2,681 807 | 1.971 93 248 13 1,100 5,560 1.226 
2nd — ay 7.298 3,831 4,329 19,647 3,676 731 | 2704 1.100 46 1,671 6,699 1,793 
ee aa 6,593 4,884 | 4,051 17,463 3,521 1,173 1,991 3,015 291 32 1,660 6,435 1,639 
| 4 miei “Apovwor 








* Includes small tracklayers, 


crippled the American industry for several months 
during 1946. The industry is not, however, without 
its problems ; the shortages of labour and materials 
have to be faced, as elsewhere. The 1946 output, 
large as it was, would have been still larger had more 
steel and more labour been available; and 1947 
is likely to see a new premium put on efficient 
production, and the first stages of a struggle in 
which many of the weaker producers face either 
absorption or extinction. 

Details of the output by quantities of the chief 
products of the industry are now compiled quarterly 
by the Ministry of Agriculture and Fisheries, and are 
published in the Monthly Digest of Statistics. Figures 
for production over the past ten years are given in 
Table I, herewith. Almost without exception, 
throughout the range of machines the rate of pro- 
duction achieved in 1946 was greater than in any 
previous year, the annual rate by value being slightly 
more than 25,000,000/. Of this total, milking 
machines and certain other dairy machinery 
accounted for zbout 5 per cent., and the total value 
of agricultural machinery, defined as machines and 
implements used in the raising and processing of 
crops, was thus approximately 24,000,000/. 

It is interesting to compare this figure with the 
pre-war level of production. Prices increased by 
50 per cent. between September, 1939, and May, 
1946, when the majority of price controls were 
removed, and there has been little increase since 
then. It appears, therefore, that the 1946 output 
was equivalent to about 16,000,000/. at 1939 price 
levels, and, allowing for a small increase in prices 


the maintenance of a large arable acreage, and there 
is no immediate prospect of a return to pre-war 
agricultural conditions. At the end of the first 
World War, tractors at work in this country com- 
prised largely the first consignment of Fords, which 
Mr. Lloyd George ordered from the United States, 
in 1918. Supplies of spares were inadequate, and, 
in addition, the demobilisation of the Army freed 
large numbers of horses to return to what was still 
essentially horse-powered agriculture. 

A glance at Table I will show the significance of 
tractor manufacture in the industry to-day. Great 
Britain has a working population of about 200,000 
tractors, one to every 50 arable acres, and the 
British agricultural system is among the most 
highly mechanised in the world. During 1946, 
the industry was ucing agricultural tractors, 
excluding market-garden types, at the rate of about 
27,000 per annum. The average life of a tractor 
is rather less than eight years, and the present 
output, therefore, would be barely sufficient to 
maintain the existing stock even if export markets 
were entirely ignored. Agriculture to-day is more 
than ever dependent on the tractor maker, and in 
that dependence lies the most potent guarantee 
against a repetition of the experience of the early 
1920’s. Within the industry, the tractor makers’ 
production accounts for more than one quarter of the 
value of the total output, and, in view of the growing 
integration of interests between tractor and imple- 
ment makers, tractor output is becoming a sig- 
nificant index of the prosperity of the industry as 





a whole. 





t Including value of items not shown separately in preceding columns. 


height is desirable for work under fruit trees, and a 
general streamlining of the exterior would be an 
advantage under the close working conditions of 
market gardens. 

There is also a large potential market open to 
the small-tractor makers in agriculture as distinct 
from horticulture. The fatigue factor has so far 
restricted the use of two-wheeled tractors on small 
farms, but the fact remains that there is a wide range 
of operations in which the smallholder cannot 
economically employ four-wheeled tractors at their 
present price. This market appears to be open to 
makers of both market-garden tractors and light 
agricultural tractors. At a time when the big 
manufacturer is likely to find it difficult to reduce 
costs, the opportunity of his smaller rivals seems 
especially favourable. In organisation, the small- 
tractor industry bears the marks of its rapid growth. 
At least 16 firms share the output and the majority 
are newcomers. While present market conditions 
prevail, there is ample room for all, but a return to 
more normal circumstances may be expected to raise 
difficulties for the less efficient producers; some 
degree of rationalisation, indeed, would be highly 
desirable. The small tractor has come to stay, and 
the industry, reorganised for still greater output, 
could make a substantial contribution to the 
national economy. 

Changing technique in agriculture is discernible 
elsewhere in the production figures. Disc-harrow 
production rose rapidly during the war years, when 
these implements were in demand for the ploughing 





campaign, and the large arable acreage retained since 
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the war has required a continued high level of pro- 
duction. Drill production has been stepped-up to 
meet demands swollen by the cessation of Lease- 
Lend supplies, but is still far from adequate. The 
problem of lifting root crops is of growing urgency 
in view of labour shortage on the land, and, although 
no successful universal root harvester has so far 
emerged from the experimental stage, the farmer’s 
difficulties have been at least partly met by the 
increased output of potato spinners. 

Perhaps the most interesting single development 
is the establishment of combine harvester manufac- 
ture in this country. The old argument that com- 
pines would not work under British conditions was 
well answered during the difficult harvest of 1946, 
which showed that the combine can be expected to 
save a greater proportion of a wet crop than is 
possible by the older methods. Manufacture, 
although still small, is already on a firm footing in 
this country in the hands of Marshall Sons and 





Company, Limited, at Gainsborough, and Minnea- 


licensing of manufacturers, and the war-time 
licensing of dealers was terminated. The Ministry 
of Agriculture, however, retains the power to direct 
distribution of machines in short supply to those 
who need them most and is also empowered to 
control the proportion of output which may be 
exported; and, as the Ministry retains control of 
iron and steel allocations, it is thus responsible in a 
broad sense for planning current developments. 
Towards the end of 1946, it was stated in the 
House of Commons that plans were in hand to double 
the output of agricultural machinery during 1947, 
and this is substantiated by current developments. 
Hitherto, a high proportion of tractor production 
has been in the hands of the Ford Motor Company. 
During the five war years, 1940 to 1944, the Dagen- 
ham factory turned out over 120,000 of the 128,000 
machines manufactured in this country, and during 
1946 was still producing about four-fifths of the 
total output. By the end of the year, tractors were 
leaving the Ford assembly line at the rate of 125 


TABLE II.—Laspour FORCE AND REQUIREMENTS OF 68 MAKERS OF AGRICULTURAL MACHINERY AND 
IMPLEMENTS IN ENGLAND AND WALES. 






































| I 
i} Expected Labour 
| Labour Employed ] nee ae Requirements During 
at October, at Getaler Six Months, 
Firms No. of 1946. i 1946. . October, 1946, - 

Employing Firms. | i} to March, 1947. 
| 
||_ 
| Men, | women. | Total | Men. Women, | Total. Men. | Women Total. 

. , ] 

1- 49 a || ae | 18 | 420 || 2 oa 1 39 10 | 49 
50- 99 20 1,300 | 169 1,469 || 70 | 13 83 460 104 | 564 
100-199 16 1,804 | 336 2,140 || 97 125 194 33 | = 227 
200-299 11 2,203 459 2,662 || 65 13 | 78 336 73 409 
300-399 1 260 48 308 || 1 1 $s 79 — | 79 
400 and over 16 17,090 2,635 | 19,725 || 563 126 689 1,946 193 | 2,189 

Grand Total .. 68 || 22,809 8,665 | 26,474 || 797 181 | 978 3,054 | 413 | 3,467 
| i 








* Additional to requirements at October, 1946. 


TABLE III.—REGIONAL SURVEY OF LABOUR POSITION OF 68 AGRICULTURAL-MACHINERY FIRMS IN ENGLAND 
AND WALES. 



































| | | i 
! cted Labour 
| | Labour Employed I ee tee | Requirements During 
| at October, i] as Gear I] Six Months, 
Ministry of | No.of | 1946. 1946. | October, 1946, 
Labour Firms. || | : | to March, 1947.* 
Region. i 
| | Men. | Women, Total. || Men. | Women. | Total. | Men. | Women. | Total. 
| | | | 
Wales ee 1 578 133 711 2 1 3 | 100 — | 100 
London and South } | | 1 
Eastern .. > oe $3,653 | 372 4,025 || 85 | 2 87 203 | 10 | 213 
Eastern ..  ..| 9 2'515 331 | 2846 || 121 | 20 | 141 | 152 | 24 176 
South Western 6 2,895 633 3,528 || 229 | 76 305 | 439 120 559 
North Western ..| 4 1,311 224 | 11535 || 16 | 10 26 | 102 | 82 134 
Northern .. --| 3 296 46 | 342 3 | = 3 | 134 | 80 214 
Southern .. ..| 8 709 179 | 888 || 24 7) si ma | 13 154 
North Midlands i = 2,778 425 3,203 || 173 16 1899 || 275 21 296 
E, and W. Ridings..| 7 3468 | 413 | 3,881 || 7 70 || | 1 510 
Midlands .. ; 13 4,606 909 5,515 || 81 42 123 || 999 | = 112 1,111 
Grand Total .., 68 2,809 | 3,665 | 8,054 | 413 | 3,467 


| 26,474 || 
| | 


797 | 181 | 978 





* Additional to requirements at October, 1046. 


polis Moline (England), Limited, a new company 
working in close collaboration with the American 
parent corporation, and the British firm of Sale- 
Tilney and Company. For the first time, British 
agriculture will be offered a combine harvester 
specially constructed for its own needs. In general, 
for successful operation in this country’s smaller 
fields and heavier land conditions, the combine 
needs to be smaller and more robust than the type 
commonly used in America. There is every indi- 
cation that combine manufacture will achieve 
steadily increasing importance in this country 
during the coming years. 

Further substantial expansion in the industry is 
forecast, both in the plans of the firms concerned 
and in the policy of the Government as expressed 
through the Ministry of Agriculture and Fisheries. 
Government policy is encouraging the expansion 
of existing British firms and also the entry of new 
British engineering concerns into the industry, and, 
at the same time, the Government are ready to 
grant facilities to overseas enterprises for the 
manufacture in this country of appliances which 
Britain has previously imported. During 1946, 
the Government control of the industry was relaxed 
by the abolition of the authority to regulate the 





type and quantities of machines produced. At the 
same time, registration was substituted for the 


a day, or 30,000 a year, in a working year of 
240 days. Messrs. David Brown Tractors, Limited, 
at Meltham, near Huddersfield, produced about 
2,000 tractors during 1946, and the 1947 target is 
understood to be at least 3,000. The manufacture 
of heavy Diesel machines by Messrs. Marshall, 
Sons and Company, at Gainsborough, and of crawler 
tractors by Messrs. John Fowler and Company at 
Leeds, are of the same order. 

It is, however, from the newcomers to the industry 
that the largest increases in output are to be 
expected. The most ambitious of the new projects 
is the arrangement between Messrs. Harry Ferguson, 
Limited, and the Standard Motor Company, at 
Coventry, whereby the latter manufacture tractors 
to the Ferguson design. Sir John Black, managing 
director of the Standard Motor Company, announced 
in September, 1946, that the company’s former 
shadow factory at Banner-lane, Coventry, had been 
completely re-equipped to manufacture 500 tractors 
a day and would eventually employ 10,000 men 
and women. Production on this scale would 
completely change the face of the industry, with an 
annual output by one firm alone of four times the 
total 1946 output. By the end of 1946, the Standard 
tractor output, it is understood, was of the order 
of 250 machines @ month: no mean achievement 
in view of the fact that the work of conversion was 


not begun until late in 1945. No doubt, production 
will expand suostantially during the present year 
and the Government’s torecast of doubled output 
suggests that a contribution of between 20,000 and 
30,000 tractors is looked for from Coventry. This 
means that output would have to be stepped up 
to some 200 a day by the end of the year. 

Equally important, although somewhat less 
advanced, are the plans of the Nuffield organisation. 
The Nuffield tractor, although still in its prototype 
stage, is understood to have passed its field tests 
satisfactorily, and the little information available 
suggests that it will compete in the same market as 
the Ferguson and Fordson tractors. A subsidiary 
company, Nuffield Mechanisations Limited, has been 
formed to assemble and eventually to manufacture 
the tractor in a former Government factory at 
Eaglescliffe, Co. Durham. 

The establishment of factories in this country by 
overseas manufacturers is also making progress. 
The Massey-Harris Company, of Canada, were 
allocated a former Government factory at Trafford 
Park, Manchester, in 1945. Since the middle of 
1946, substantial quantities of fertiliser distributors, 
mowers, and haymaking machinery have been put 
into production. Mr. James Duncan, the president 
of the company, announced that the factory would 
employ 1,000 persons when in full production. The 
International Harvester Company acquired a factory 
in Doncaster in 1939, which was taken over by the 
Government for war purposes and returned to the 
company during 1946. A small foundry is in opera- 
tion, and spare parts for existing harvesters are 
already in production. The eventual range of pro- 
duction will include a tractor and a number of imple- 
ments, but the range of work undertaken at Don- 
caster will depend on the results of current research, 
particularly in respect of export prospects in 
Europe. It is understood that an announcement on 
policy will be made in March or April. 

The main expansionist tendencies at work among 
British producers have a wider significance for the 
future of the industry than in regard to increase in 
productive capacity. The modern tractor embodies 
a hydraulic lift and a special form of coupling for the 
attachment of implements designed for use with 
the tractor. The adoption of this unitary principle 
means that the prosperity of the implement makers 
is more closely linked with that of the tractor manu- 
facturers than ever before, and the projected 
increases in tractor output will tend to bind the two 
sections of the industry still more closely together. 
Thus, the Ford Motor Company entered the field of 
implement production for the first time during 
1946, both on their own account and in collaboration 
with a number of implement-making concerns. A 
factory was acquired at Leamington during 1945, in 
which the Ford Company have since successfully 
developed a three-furrow tractor plough as the first 
of a projected series of basic implements. The most 
significant of the Ford Company’s outside arrange- 
ments is that with Ransomes, Sims and Jefferies at 
Ipswich, with whom plans for the joint production 
of a range of implements have been concluded. ‘The 
first joint product of the two firms was a tractor- 
mounted plough, followed by a tool bar, and it is 
understood that a number of other basic implements 
will be in production shortly. The Ford Company 
also have similar arrangements with Bamfords, 
Limited, of Uttoxeter, making mowers; Dening 
and Company, of Chard, making saw-benches ; 
Roadless Traction, Limited, of Hounslow, making 
half-track attachments; T. Baker and Sons, in 
Berkshire, making manure loaders; and Rotary 
Hoes, Limited, in Essex. 

The Ferguson-Standard arrangement is rather 
different. Harry Ferguson, Limited, design and 
market, but do not manufacture ; and, just as the 
tractor is made to the Ferguson design by the 
Standard Motor Company, the implements are 
made to Ferguson design by implement makers 
under contract. The success that this type of 
arrangement is capable of achieving has been fully 
demonstrated during recent years in the United 
States. The agreement of seven years ago for 
tractor manufacture between Harry Ferguson, 
Incorporated, and the Ford Motor Company, at 
Detroit, has recently broken down and is due to end 





in June this year ; but, meanwhile, the sale of Ford- 
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Ferguson tractors, together with a range of 160 
implements manufactured to Ferguson design 
throughout the United States, has built Harry 
Ferguson, Incorporated, into one of the biggest 
agricultural-machinery concerns in the western 
hemisphere, with a reputed turnover of ten million 
dollars a month. 

In this country, the Ferguson project is in its 
early stages, but a limited range of implements is 
being made already. The implement-making firms 


TABLE IV.— Details, by Occupations, of Immediate Labour 
Requirements of 68 Agricultural-Machinery Firms in 








October, 1946. 
Male Labour. Female Labour. 
Metal machinists and General factory workers 
trainees a —— (adults) ne ve 73 
<= and trainees = ) —— a 
Labourers .. neral factory workers 
General and enginee (girls) < aa 
Labourers .. _ 87 wsthine operatives .. 13 
Bench fitters and assem- Other employees he 52 
blers mp “ys 46 
Other employees 344 
Total 797 Total “i 181 








TABLE V.—Estimate of Labour Employed on Manufacture, 
Repair and Maintenance of Agricultural Machinery, 




















Implements, etc., in Scotland at September 28, 1946. 
Men. Women. 
| 
| Adminis- 
| | sett 
Adminis- — | 
Tative " and Total 
Opers- | Technical | Clerical. 
, | and u 
Full- | Part- | Full- | Part- 
Time. | Time. | Time. | Time. 
| 
2,533 | 309 213 6; 230] 13 3,304 


























TABLE V1.—Sizes of Firms in the Agricultural-Machinery 


financial difficulty this might quickly lead to absorp- 
tion of the smaller concerns by larger firms in the 
tractor groups. In other words, the development 
of the unitary principle and its effect on the organisa- 
tion of the industry is likely to lead eventually to 
widespread rationalisation. 

Another approach to rationalisation of the 
industry is seen in a number of amalgamations 
which have taken place in the post-war period, 
among which will be recalled the acquisition of 
H.T.A., Limited, of Dowlais, by Harrison, McGregor 
and Company, of Leigh, Lancashire, and the forma- 
tion of a new operating company under the name of 
Harrison, McGregor and Guest, Limited. More 
recently, it was announced that Marshall, Sons and 
Company had acquired the ordinary share capital 
of John Fowler and Company (Leeds). Since the 
war, John Fowler and Company have turned over 


22| from tank production to heavy Diesel tracklayers, 
,|in which field they are without rival in British 


industry. Similarly, Marshalls have, as yet, no 
serious competitors in the manufacture of heavy 
wheeled Diesel tractors. The Fowler contribution 
to the merger included a modern mechanised foundry 
at Sprotborough, near Doncaster, capable of meeting 
the casting requirements for both types of tractor. 
Further expansion of the group’s activities is 
foreshadowed by Messrs. Marshall’s announced 


intention to increase their issued capital by 


TABLE VII.—UniTrep KINGpOoM EXPORTS OF 


this page, is added to show the distribution of imme. 
diate labour requirements in October, 1946, by 
occupation ; unfortunately, no similar analysis of 
requirements for the following six months jg 
available. 

In Scotland, an estimate of employment (which, 
by coincidence, also included 68 firms) was mace at 
the end of September, 1946. The results are shown 
in Tables V and VI, on this page. The total labour 
force at the time of the estimate was 3,304. No 
detailed estimate of additional requirements 
was made, but the industry was known to be 
expanding and was expected to require a further 
300 by the end of 1946. The figures for Scotland 
are not comprehensive, but the number of persons 
not included is small. The figures for England and 
Wales by no means cover the whole of the industry ; 
more than 800 concerns in England and Wales 
receive an allocation of iron and steel for the manu. 
facture and repair of agricultural machinery, so 
that nearly 750 of the smaller firms were not 
included in the Ministry of Labour’s survey. The 
average number of employees probably does not 
exceed five, and on this assumption the total labour 
employed in England, Wales and Scotland was 
approximately 34,000 during the autumn of 1946. 

In Scotland, it was estimated that 60 per cent. 
of the personnel were skilled, 30 per cent. unskilled, 





and the rest were administrative and clerical. In 


AGRICULTURAL MACHINERY, 1938-1946 (1,0001.). 


























— | 1938. | 1939. | 1940. | 1941. 1942. | 1943. 1944. | 1945. | 1946. 
| H tae: yi = | . s 

Ploughs Re 158 15 | 135 | 133 {| 145 171 | 435 934 
Threshers a sae 49 53 | 52 aa 13 22 44 147 385 
Tractors and parts 621 ms | m= | # | ws | ® 283 930 3,414 
All other sorts “| 410 323 | 202 | 198 | 202 192 | 206 746 2066 
Total | 1287 | og | 938 | 387 | 361 | 420 | 794 2,258 6,799 
Weight (tons) | 18,597 | 13,059 | 10,868 4,128 3,712 4,582 7,639 | 23,990 | 55,123 





TABLE VIII.—Imports OF AGRICULTURAL MACHINERY, 1938-1946 (1,0001.). 






























































Industry in Scotland. ae | 1938. | 1939. | 1940. 1941. 1942. 1943. | 1944. | 1945. | 1946. 
Firms employing 25 or fewer a sis és ‘= 37 i | | | 
s re 26 to 50 Beene) os “ee Agricultural tractors . . 575 1,125 1,461 3,146 1,807 1,229 1,536 | 761 | 606 
o es 51 to 75 ws ws me de 8 Other agricultural ma- | | | | 
a 76 to 100 a aS ge 6 chinery .... 550 804 | 1,725 2,719 | 2,654 3,245 | 2,553 | 220 | 1,350 
de o over 100 = aN aa $a 7 i 
Total .. 1,125 1.929 | 3,686 | 5,865 | 4461 | 4,474 4,089 2,981 | 1,965 
er! ae | 
cai Weight (tons) ..| 14,995 | 22,499 | 39,523 | 58,050 | 42,835 | 39,378 31,857 | 24,542 15,203 
| | 
TABLE IX.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY, 1938-1945. (£1,000.) 
(Dairy equipment and lawn-mowers not included.) 
l l l l l i| l we a ee 
Per | Per Per | Per || | Per Per Per || Per 
Country. | 1938. | cent, || 1989. aan. | 1940. | aan | 1941. aan. } 1942, | oan. | 1943. ean -_— | SS 1945, 4 
l r l a as 
United Kingdom | 1,287 | 6-4 913 | 46 || 838 | 3:3 | 387 | 1:3 | 361 | 1:3 429 1-3 | 794 1:7 2,258 4-9 
United States ..| 14,900 | 75-0 14,800 | 75-0 || 18,600 | 75-0 20,900 | 80-2 16,900 | 69-9 25,200 | 78-4 || 40,700 | 89-4 39.700 | 85-5 
France*..  .. 420 | 2-1 510 2-5 || 312 1-2 || 258 0-8 | 433 | 1-7 || 553 1-7 | 217 | 0-4 249 0-5 
Germanyt -| 1,810 9-1 2,130 | 10-8 || 2,930 | 11-9 || 2,330 8-8 || 4,700 | 19-4 || 3,840 | 12-0 1,180¢ | 2-6 ens sl 
Canada .. -| 1,480 7-4 || 1,390 | 7-1 ] 2,130 | 8-6 || 2,360 | 8-9 l 1,890 7:7 2;120 6-6 || 2,720 | 5-9 || 4,200 9-1 
Total ..| 19,897 | | 24,810 | 100 || 28286 | 100 || 24,204 | 100 2,142 | 100 || 45,611 | 100 || : 
| | Ht | ' 


100 || 19,743 100 





* Exchange rate for the war years taken as being that in operation in the French Empire not under occupation, namely, 176-7 francs to 1l. 
+ Exchange rate for the war years estimated on the basis of the war-time rate in Switzer! 


t First stx months only. 


concerned include Steel’s Engineering Products, 
Limited, of Sunderland, making tillers, ridgers and 
cultivators; Rubery Owen, Limited, at Darlaston, 
making ploughs; and T. Blackburn, Limited, at 
Preston, making harrows. A portable sawmill and 
a farm trailer specially designed for work with the 
tractor are also in small-scale production. 

Both the Ford and the Ferguson developments 
carry interesting implications for the implement- 
making industry. Already a number of implement 
makers have been drawn into the orbit of tractor 
makers, and tractor production on anything like 
the scale envisaged by Sir John Black would involve 
many more firms in similar arrangements. Increased 
tractor output, and a correspondingly increased 
tractor population at work in British agriculture, 
would mean a narrowing market for implement 
makers not in working agreement with one or 
another of the big tractor manufacturers. There 
would also be a tendency, particularly for the small 
implement-making firms, to be drawn into increased 
dependence on the tractor makers, and in times of 


land of 172-5 Swiss francs to 100 RM. 


1,000,0001., to a total of 1,500,000/., early this year. 
For the present, however, labour difficulties are 
likely to retard large-scale plans for development. 
In addition to the labour shortage, which is most 
acute in the case of moulders, toolroom staff and 
highly skilled machinists, the industry suffers from 
its own special problems, among which are the low 
wage levels ruling, particularly among small firms 
of implement makers, and the location of many of 
the older concerns in small country towns where 
the housing problem is especially acute. In October, 
1946, the Ministry of Labour carried out a survey 
of the labour position in 68 of the leading firms in 
England and Wales, employing an average of 390 
personseach. The results show that the 68 concerns 
were employing in all 26,474 men and women, 
that they were in immediate need of 978 employees, 
and that they expected to need a total of 3,467 
new recruits in the ensuing six months. The results 
of the survey are summarised in Tables II and III, 
opposite, which show the distribution of the labour, 





both by size of firm and regionally. Table IV, on 


For all years shown, lawn-mowers are included. 


England and Wales, the proportion of skilled labour 
is probably- slightly higher in view of the number 
employed on tractors, but the Scottish figures may 
be taken as approximately representative of the 
industry as a whole. These figures show that the 
industry relies on female labour for about one- 
seventh of the total, and the estimates of further 
requirements in England and Wales indicate that 
new recruitment was expected to include female 
labour in about the same proportion. Table IV 
shows that, in common with engineering in general, 
manufacturers are most severely handicapped by 
lack of foundry labour. Foundry labourers and 
moulders together accounted for a quarter of the 
labour requirements in October, 1946, and there is 
reason to believe that the demand has increased 
rather than otherwise. 

The industry will need new labour on a much larger 
scale if the development plans outlined above are 
to succeed. Most of the 10,000 employees which 
the Standard tractor works expect to require 
eventually at Coventry are not covered in the 
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October survey; nor are the majority of those 
which it is estimated the Nuffield project will need. 
At a rough guess, it appears that about 50,000 
would be necessary to complete developments 
already in hand, or an increase of approximately 
60 per cent. over current employment. The diffi- 
culties of expansion on this scale under present 
conditions and in the visible future are obvious. 
It is also clear that manufacturers will be driven 
to look more and more to mechanical aids to increase 
the output per man. Perhaps the most obvious 
direction in which this can be achieved is the 
mechanisation of foundries, on which a start has 
been made already by the bigger firms in the 
industry. Here again, the larger concerns are best 
placed to meet the current situation; the labour 
shortage, like present technical trends, may be 
expected to strengthen their hands and to accelerate 
rationalisation. 

There were many complaints of iron and steel 
shortages during 1946, particularly towards the end 
of the year, and there are likely to be more during 
1947. Temporary stoppages at Dagenham and 
Coventry in January, 1947, show that, in some cases, 
the industry is suffering from the fuel shortage, 
although makers of agricultural machinery receive 
high priority for material supplies. The trend of 
Government policy suggests that larger allocations 
of iron and steel will be made during the current 
year, but, even so, it is unlikely that the industry 
will be able to meet all the demands of both home 
and overseas markets. There are already large 
arrears of orders for export and, so far, British 
manufacturers have scarcely been able to provide 
sufficient supplies to gauge the true extent of the 
market. Table VII, opposite, taken from the 
Trade and Navigation Returns, shows that exports 
have already reached thrice the 1938 tonnage and, 
by contrast, the import figures in Table VIII, 
from the same source, indicate the magnitude of 
the drop in overseas supplies for British agricul- 
ture which the home industry has been called 
upon to make up in the last two years. From 
the international export figures in Table IX, 
opposite, it appears that the two main competing 
countries, Canada and the United States, have 
substantially expanded their export markets during 
the war. Although the American figures for 1946 
may be expected to reflect the prolonged labour 
troubles through which their industry passed in 
the first half of the year, there is no doubt that the 
effect of the war has been to increase trans-Atlantic 
competition. 

At present, it is difficult to forecast the level at 
which overseas demand will settle down once the 
abnormal demands accumulated during the war have 
been satisfied. There is reason to believe, however, 
that, as in this country, there is a general tendency 
for agriculture to become more highly mechanised. 
This is particularly the case in Europe, where the 
big decline in the horse population of the war- 
ravaged countries leaves no alternative. The 
desirable level of exports is the most hotly contested 
of all issues with which the agricultural machinery 
industry is concerned. Government policy has 
been widely criticised both in the Press and Parlia- 
ment, and the apprehension felt by agriculturists, 
particularly concerning tractor exports, is readily 
understandable ; yet there is no doubt that, in the 
long run, the expanded industry now being created 
must command wide export markets to dispose of 
production far in excess of home needs. Indeed, 
in the long run, the interests of British agriculture 
demand a stable export market for agricultural 
machinery, and the attendant benefits which may 
be expected in reduced prices. To establish such a 
market, the industry must stake its claim now or 
run the risk of being too late when American 
production recovers and the first glut of replacement 
orders has been satisfied. On the other hand, the 
food situation at home is of first importance and 
British agriculture could employ at present every 
machine being produced. This is a dilemma of 
which the only solution is still greater production. 
The industry has an interesting future and great 
tasks before it. Both internal prosperity and the 
national interest demand new records in 1947, and 
the indications are that these new records will be 
achieved. 


LAUNCH OF M.S. ‘* ACCRA.”’ 


On Monday, February 24, the twin-screw motor- 
ship Accra was successfully launched from the Naval 
Construction Works of Messrs. Vickers-Armstrongs 
Limited, Barrow-in-Furness, by Mrs. Creech Jones, 
wife of the Rt. Hon. Arthur Creech Jones, M.P., 
Secretary of State for the Colonies. The Accra is 
the first of two similar passenger and cargo liners 
under construction at Barrow for Messrs. Elder 
Dempster Lines, Limited, Liverpool, and has been 
specially designed for the service between Liverpool 
and the West African Colonies. The vessel has an 
overall length of 471 ft., a length between perpendi- 
culars of 445 ft., with a moulded breadth of 66 ft. 
and a draught of 25 ft. 6 in. The dis ment is 
11,000 tons, and, on the draught mentioned, the dead- 
weight carrying capacity is estimated to be 6,857 tons, 
the cargo space being 278,000 cub. ft. The accommo- 
dation provides for 245 first-class passengers in single- 
berth and two-berth cabins, and each cabin has a 
separate private bathroom or shower cubicle ; a private 
suite, comprising a sitting-room, bedroom, bathroom 
and boxroom is situated on the bridge deck. Further 
accommodation for 24 thrid-class passengers is pro- 
vided by cabins on the main deck aft, and arrangements 
have been made on the upper deck, forward, for the 
carriage of 150 coastal passengers between West 
African ports. In view of the range in climatic condi- 
tions between this country and West Africa, full con- 
sideration has been given to ensure maximum comfort 
in the accommodation. In addition to the pro® 
menade and boat decks, the ship has four continuous 
steel decks, and eight transverse watertight bulkheads 
have been fitted. The extensive use of electric welding 
in the construction of the hull is a noteworthy feature, 
and, while the hull plates are riveted to the frames 
as usual, butt-welding has been employed to eliminate 
all lap joints in the plating and this has produced an 
exceptionally smooth-skinned hull. The main pro- 
pelling machinery, also constructed by Messrs. Vickers- 
Armstrongs Limited, at their Barrow Works, consists 
of two Doxford-type, two-stroke, opposed-piston 
Diesel engines, each having four cylinders 670 mm. 
diameter, with a combined stroke of 2,300 mm., 
and each engine will develop 4,700 brake horse-power 
when running at 118 r.p.m. The main engines are 
seated directly upon the tank top and the whole seating 
for this machinery has been built to form an integral 
ae of the hull structure, the double bottom having 

n designed with an increased depth to accommodate 
longitudinal girders and transverse floors of adequate 
strength. A feature in connection with the machinery 
is the provision of an air-operated brake on the 
tunnel shafting, controlled by the air-starting lever 
on the engine. Electrical power will be supplied by 
four Diesel-driven generators, each having an output 
of 275 kW at 410 r.p.m., and all deck auxiliaries will 
be electrically driven. Compressed air, at a pressure 
of 600 lb. per square inch, for starting the main engines, 
will be supplied by two electrically-driven compressors. 
Full precautions against fire in the vessel have been 
taken by the provision of fire-screen bulkheads, and 
each cargo hold and ’tween decks is equipped with 
smoke-detecting and CO, fire-extinguishing pipes, while 
all passenger and crew spaces are protected by a 
Grinnell automatic sprinkler installation. 





** FRONT LINE CURRENT.’’—A booklet entitled “* Front 
Line Current ” deals with the production in wartime of 
alkaline batteries by Britannia Batteries, Limited, Tra- 
falgar House, 9, Great Newport-street, London, W.C.2. 
It describes the difficulties experienced in obtaining the 
necessary raw materials, and the expansion of the factory 
at Redditch which became necessary owing to the need 
for increased production. Though progress was hindered 
in 1940 by a serious fire and air attack, and labour 
shortage also gave rise to difficulties, by the following 
year production equal to three times the pre-war potential 
maximum had been achieved and a number of new deve- 
lopments had taken place. 





DEMONSTRATION OF FORK-LIFT INDUSTRIAL TRUCKS.— 
A demonstration to show the capabilities of the “‘ Staca- 
truc ” fork-lift truck in relation to the unloading and 
loading of aircraft was given recently at the London 
Airport before representatives of the Ministry of Civil 
Aviation, Ministry of Supply and the Service Ministries. 
The demonstration included general movement trials and 
the loading and unloading of freight and baggage from a 
Skymaster aircraft. Mr. G. S. Lindgren, M.P., Parlia- 
mentary Secretary to the Ministry of Civil Aviation, was 
present, and after driving the ‘‘ Stacatruc,” expressed the 
opinion that it would facilitate the turn-round of 
aircraft and economise in man-power. The proprietors 
and sole concessionaires of the “‘ Stacatruc ” are Messrs. 
I.T.D., Limited, 29, Palace-gate, London, W.8, and an 
illustrated description of the machine was given in 
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MECHANICAL PARKING OF 
‘ VEHICLES. 


One of the more urgent traffic problems in nearly all 
large cities is that of parking cars. Unfortunately, the 
provision of parking areas or garages in the centre of 
busy cities is generally impracticable since almost as 
much floor space is required for mancuvring as for 
actual storage, and this fact tends to make the charge 
for parking prohibitively high. Any scheme, therefore, 
which makes it possible to store more cars in a given 
area and, at the same time, provide for easy with- 
drawal of any one car, is worth careful attention, and 
these advantages are claimed for the Baldwin-Auger 
system of parking cars, which has been developed by 
Messrs. Building, Engineering and Mechanics Limited, 
19, Cavendish-square, London, W.1. By this system 
the cars are parked side-by-side and bonnet-to-tail by 
machinery which consists essentially of a series of 
mechanically-operated, moving platforms, and Fig. 1, 
on page 188, shows a unit of this type capable of 
accommodating 19 cars. 

A diagrammatic plan of the unit illustrated in Fig. 1, 
is given in Fig. 2, on page 188, and each of the 19 
rectangles represents a moving platform of sufficient 
size to accommodate a medium-sized car. The plat- 
forms are fitted with wheels which run in parallel 
tracks of equal length and they are coupled together 
in the longitudinal direction. It will be noted from 
Fig. 2, however, that there is a vacant space between 
platforms 1 and 2, this space being required for trans- 
ferring platforms from one line to the other. For this 
purpose a transfer mechanism is provided at each end 
of the unit, the couplings between the platforms being 
arranged to tie in the longitudinal direction only. 
When a car is to be parked, it is driven on to platform 
11 and the brakes applied. The attendant then sets 
the unit in motion and platform 1 is transferred to the 
vacant space between platforms 1 and 2. The line of 
platforms 6 is then advanced mechanically until plat- 
form 19 occupies the space originaliy occupied by plat- 
form 1, thus making vacant the space originally occu- 
pied by platform 11, Platform 10 is then traversed across 
to this vacant space and, finally, the line of platforms ais 
moved until platform 9 occupies the space vacated by 
platform 10, thus leaving the unit ready to accept the 
next car. The process is entirely automatic, one com- 
plete cycle occupying 40 seconds and all the atten- 
dant has to do to withdraw a car is to press a switch 
corresponding to the number of its platform. The 
cycle is reversible and when delivering a car, the 
mechanism selects automatically the shortest route. 

In order to make the foregoing description clear, the 
platforms have been treated as complete units. The 
term “ platform,” however, is not strictly correct as, in 
practice, two separate platforms, or trolleys, are used 
for accommodating each car, one for the off-side wheels 
and another for the near-side wheels. This form of 
construction can be seen in Fig. 1 ; each line of trolleys 
runs within a pair of channel-section rails. The lines 
of trolleys work independently of each other, the 
longitudinal motion being imparted individually to 
each line. As previously mentioned, the couplings at 
the ends of the trolleys are arranged. to tie longi- 
tudinally, but they must uncouple automatically 
when the trolleys are traversed at each end of the 
unit, and a plan view of the type of coupling used 
is shown diagrammatically in Fig. 5, on page 188. 

The left-hand part of the coupling is shaped as a 
torpedo and it is free to slide horizontally in and out 
of the right-hand part of the coupling, which is flared 
at each side to guide the mating torpedo-shaped portion 
into position. In order, therefore, to bring the coup- 
lings into correct alignment for purposes of traversing, 
it is obvious that the longitudinal motion of the trolleys 
must be kept within fine limits; after trying various 
methods, the design illustrated in Fig. 3, and known as 
the modulator, was adopted. Two are used, one 
for each two lines of trolleys, and they are located in 
wells formed beneath the floor and in approximately 
the middle of the unit. Its action is based on an endless 
chain a, which passes round the two sprockets b, thus 
forming an endless track similar to that employed on 
track-laying vehicles. The sprockets roll within two 
angle irons set back to back, one of which is visible 
in Fig. 3, where it is marked c. The vertical flanges 
of the angle irons are notched to receive extensions 
of the chain spindles d, thus ensuring that the chain 
cannot slip. Wheels are fitted to each side of the 
modulator assembly which, by running within channels 
fitted to the side of the pit, hold the assembly upright ; 
one of the wheels is shown at m in Fig. 3. The 
modulator is rolled backwards and forwards by the 
endless chain e, which is attached to a suitable point 
on the structure for the two sprocket wheels and 
is driven by a reversible electric motor, which is 
common to both modulators. The motion of the 
modulator is transferred to the trolleys by the plate f, 
known as the collector plate. This is constructed in 
the form of a saddle, so that it can bridge the sprockets 
and it is coupled to the point ¢ of the chain, or “ track,” 
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of the modulator by the link 7. The collector plate is 

guided in a similar manner as for the modulator. In 
this case, two wheels on each side of the collector 
plate run within channels fitted to the wall of the pit ; 
the wheels for one side of the plate are shown at k 
and g, in Fig. 3, while the corresponding channels 
for the wheels on the opposite side of the plate are 
shown at J and h, respectively. It will be realised 
that as the modulator assembly is moved along in the 
direction of the arrow z by the action of the chain e, 
the point ¢ on the “ track ” will travel round the left- 
hand sprocket and trace out a cycloidal curve, but with 
increasing velocity in the direction of A, until it reaches 
the top of the left-hand sprocket. From there, it will 
travel along at a constant speed until it reaches the 
top of the right-hand sprocket, when once more it will 
trace out a cycloidal curve, but with diminishing 
velocity in the direction of the arrow z, until finally it 
comes to rest vertically beneath the centre of the 
right-hand sprocket. The collector plate is connected 
to the trolleys through a suitable linkage and it will be 
seen that with this arrangement the trolleys are accele- 
rated at the start of their travel, subsequently carried 
along at a constant speed, and then decelerated. Further- 
more, the distance travelled by the trolleys remains 
constant and must equal the distance between the 
points y and z which, in this instance, equals 16 ft. 
Overrun of the modulator, therefore, cannot have any 
effect on the distance travelled by the trolleys. 

The collector plate is connected to the trolleys by 
two long H-section rods, which are fitted to each side 
of the plate at the points k; two rods are necessary 
so as to actuate both the off-side and the near-side 

“lines of trolleys for one row of cars at the same 
instant. In order to allow the modulators to idle 
while they return to the operating position ready for 
the next longitudinal movement, it is necessary to 
arrange for the trolleys to be connected to, and dis- 
connected from, the operating rods at will. The ends 
of the rods remote from the collector plates, therefore, 
are fitted with short extensions free to swivel in the 
horizontal plane and each is fitted with a vertical pin 
which engages with lugs formed on the side of each 
trolley. The ends of the pins rest on a trigger rod, 
which is located across the unit, and movement of 
this rod causes the pins, and therefore the operating 
rods, to be brought either in or out of engagement with 
the lugs formed on the trolley sides. In order to 
disengage the actuating rods at the end of the travel, 
and to allow the modulators to move the trolleys in 
both directions, two trigger rods are fitted, the distance 
between them, of course, being 16 ft. The trigger 
rods are actuated by the traversing gear at one end of 
the unit, thus ensuring that they are in the correct 
position relative to the cycle of operations. 

The traversing mechanism is shown in operation in 
Fig. 1. It has been mentioned previously that the 
trolley wheels run within channel-section rails; at the 
four end stations, however, the channel-section rails are 
replaced by angle-section rails, the wheels running 
within the angles. The angles are welded to channel- 
section cross bearers, thus forming a unit frame, and 
to transfer the trolleys from one side of the unit to the 
other, the frame, together with the trolleys, is lowered. 
The trolleys, however, fall on to carriages arranged to 
run along rails which extend across each end of the unit, 
while the frame continues to fall until the side flanges 
of the rails are clear of the trolley wheels. The car- 
riages, and therefore the trolleys, are then moved to 
the opposite side of the unit where the reverse action 
takes place. 

The mechanism employed is shown diagrammatically 
in Figs. 4 and 6, both of which show a longitudinal 
section between one pair of trolleys, as indicated by 
the arrows A A in Fig. 2; the trolley for the off-side 
wheels of the vehicle, and one of the angle-section 
rails, are lettered a and b, respectively. The channels 
which, together with the rails, form the frame, are 
lettered c, and in Fig. 4 the frame is shown in the 
raised position while Fig. 6 shows the frame in the 
lowered position. It will be seen that the frame is 
supported by the uprights d which are pivoted to the 
frame at the point e. The lower ends of the uprights are 
supported by, and free to turn about, the axles f and g, 
while the axles are fitted at each end with wheels which 
run within two channels set face to face; one of the 
channels is lettered h. The axles are held at the 
correct distance apart by the link i. It will be under- 
stood that uprights are fitted to both ends of each 
axle, the top ends of those not shown in Figs. 4 and 6 
being pivoted to the inside rail for the near-side trolley. 
The frame is guided in the vertical direction by the 
roller j running within the channel & and it is held in 
the raised position by the link / which is connected to 
the crank m. This system is duplicated for the other 
side of the unit, the crank m being double-ended and 
disposed centrally. To lower the frame, the crank is 
rotated in a clockwise direction by an electric motor, 
which results in the axles f and g being pulled to the 
right by the link J and the frame, being restrained to 
move in the vertical direction only, is lowered. The 
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MESSRS. BUILDING, ENGINEERING AND MECHANICS LIMITED, LONDON. 
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ends of the trolleys, however, project beyond the ends 
of the rails 6, and as the frame lowers, the undersides of 
the trolleys come into contact with the traversing car- 
riages n and are prevented from falling any farther. 
The frame continues to fall until it reaches the position 
shown in Fig. 6, from which it can be seen that, when in 
the lowered position, there is a clearance between the 
top of the rails and the underside of the trolleys. The 
transfer carriages n are of sufficient length to accept 
a pair of trolleys, and once the frame has reached its 
lowest position, the transfer carriages are pulled across 
the unit by motor-driven endless chains arranged to 
accelerate and decelerate the carriages in a manner 
similar to that used for the modulators. When they 
have reached the opposite side of the unit, the reverse 
action takes place. The drawings reproduced in Figs. 4 
and 6 are diagrammatic ana do not indicate the 
detailed construction of the transfer mechanism. In 
the installation illustrated in Fig. 1, for instance, the 
mechanism is arranged for three transfer carriages, 
the frame being divided into two separate parts. 

As previously mentioned, each vehicle, regardless of 








its position on the unit, can be delivered to the drive-on 
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end by the closing of a switch corresponding to the 
number of its platform. This is accomplished by a 
system of contacts selected by an automatic-telephone 
switchboard which has proved reliable in service. The 
unit described is used for medium-sized cars, but three 
different types of units are available suitable for 
accommodating light, medium, and heavy cars, respec- 
tively, and a large garage, would be equipped with a 
number of each type. Furthermore, each type of unit 
can be supplied for different capacities, ranging, by 
increments of two, from a minimum of nine cars to a 
maximum of 19 cars. The maximum depth of the 
units is only 1 ft. 8 in. and they can be fitted, therefore, 
to a suspended floor without much loss of headroom ; 
the overall width allows building stanchions to be set 
as close as 16-ft. centres. 

Although designed primarily for use in garages or 
parking spaces, the machine has other applications, 
such as in bulk-storage areas and warehouses where a 
considerable amount of is taken up by access 
passages. In such applications, not only would a large 
saving of space be effected but handling would be 
reduced to a minimum. 
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“ANGLON” HAND TURNING LATHE. 





MESSRS. E. H. JONES (MACHINE TOOLS), LIMITED, LONDON. 
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Fie. 1. Operatina Stipe or MacuHINE. 






















































Fie. 3. CoLteT MEcHANISM IN HEapsTock. 
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LATHE FOR NON-METALLIC 
MATERIALS. 


THE lathe illustrated in Figs. 1 to 3, on this page, 
is manufactured by Messrs. E. H. Jones (Machine Tools), 
Limited, Edgware-road, The Hyde, London, N.W.9, 
for production work on plastic materials, bone, vege- 
table ivory, wood, and, if desired, on non-ferrous metals, 
and obviously differs considerably from most types 
of metal-turning lathe. It has been given the name 
of the “ Anglon ” hand-turning lathe, the movements 
of the tool being hand-actuated. The height of centres 
is 54 in. and the maximum distance between collet 
and toolslide is 44 in. As will be evident from Fig. 1, 
the headstock is incorporated with the bed, while the 
tailstock is adjustable on sliding ways. The driving 
motor and electrical equipment are enclosed in a 
cabinet-type leg under the headstock. The standard 
electrical equipment is for three-phase current at 
220/440 volts, but single phase or direct-current motors 
can be fitted. The motor is of # h.p. and is mounted 
on a hinged platform with a tilting lever and lock at 
the base of the cabinet, which enables the correct ten- 
sion to be*maintained on the driving belt and the 
position of the pulley to be altered to suit the speed 
required. A three-step driving pulley is fitted, and 
drives a single-step pulley on the spindle. The whole 
drive is accessible through the hinged door which forms 
the end of the headstock and cabinet. 

The spindle is mounted in high-speed ball bearings, 
and if the motor runs at 1,400 r.p.m., the three spindle 
speeds are 935 r.p.m., 1,400 r.p.m. and 1,840 r.p.m. 
The headstock has a portable cover on the top as 
shown in Fg. 3, in which illustration the spindle, with 
the collet mechanism on it, can be seen. The collet 
is operated on the “‘ dead-length ” principle by an outer 
sleeve which is actuated by the pedal seen on the inside 
of the cabinet leg in Fig. 1. Collets having various 
ranges can be fitted, the largest capacity being 3 in. in 
diameter. The tailstock seen in Fig. 1, and, with its 
portable cover removed on the right in Fig. 2, is 
mounted in a dovetail slide on the bed. It can be 
moved longitudinally by a screw of which the operating 
handwheel is seen in Fig. 1, together with the two 
locking levers provided. The maximum movement of 
the tailstock is 1} in., but this is for adjustment only, 
the axial movement of the tool being given by the lever- 
operated ram seen in Fig. 2. 

The tool is clamped in a slide seen on the left of Fig. 2, 
but since the maximum traverse of the ram is 3 in., 
this would involve, at times, a large overhang with 
possible consequent chatter. The tailstock is therefore 
prolonged to carry a pair of flame-hardened and ground 
ways on which run rollers mounted in adjustable 
brackets attached to the tool-slide head. This arrange- 
ment is visible in all three illustrations, but is perhaps 
most clearly shown in Fig. 2. The tool thrust being 
downwards, the tool is thus effectively steadied in what- 
ever longitudinal position the slide may occupy. The 
rollers are shrouded and the ways are kept clean by felt 
wipers attached to the brackets. With regard to pro- 
tection from swarf, it will be noted that both ends of 
the ram have concertina-like covers and that the 
operating lever slot is protected by a flexible bag. 
The operating system, which has been patented, 
incorporates mechanism which prevents too rough an 
approach of the tool to the work by a careless operator. 
Movement of the lever gives a very fine feed which 
is rapidly slowed-down as the tool approaches the work 
and, conversely, a quick acceleration on its with- 
drawal; a dead stop is provided. The tool post is 
carried on the head in a manner resembling a compound 
slide, so that the tool can be adjusted vertically 
through a distance of } in. and transversely by the same 
The tool platform is inclined at 5 deg. to 
the horizontal, thereby giving negative rake to the 
tool, this being suitable for carbide-tipped tools. A 
shoulder is provided for locating the side of the toel 
when re-setting after sharpening. A chute for the 
finished work is provided and may be discerned below 
the bed in Fig. 1. The motor-control switch is seen 
below the headstock in Fig. 1; above it is a tray for 
tools or components. Efficient lubrication is provided 
for all working parts. The floor space required by the 
machine is 5 ft. by 2 ft. 3 in., and the weight is 
approximately 4 cwt. 





INSTRUCTIONAL FILM ON EcHO SOUNDING.—An 
interesting film dealing with the Hughes recording echo 
sounder has been produced by Basic Films, Limited, for 
the manufacturers of the instrument, Messrs. Henry 
Hughes and Son, Limited, Ilford, Essex, and the agents, 
Messrs. Marine Instruments, Limited, London, E.C.3. 
The film is concerned more with the use of the instru- 
ment than with its technical details, of which only the 
broad outlines are given, and itis of most interest, there- 
fore, to the surveyor. It has been prepared for use 
overseas and for this reason will be provided with com- 
mentaries in various languages. 














190 


ENGINEERING. 








LAUNCHES AND TRIAL TRIPS. 


M.S. “ Prnto.”—Single-screw general cargo vessel, 
built and engined by Messrs. William Doxford and Sons, 
Limited, Pallion, Sunderland, to the order of Messrs. 
MacAndrews and Company, Limited, London. Main 
dimensions: 350 ft. by 50 ft. by 19 ft. 4 in. to second 
deck ; deadweight capacity, 3,330 tons on a draught of 
19 ft. Doxford opposed-piston five-cylinder oil engine 
to give a service speed of 15 knots. Launch, February 4. 


M.S. ‘“ SEAFORD.”—Single-screw collier, built by 
Messrs. S. P. Austin and Son, Limited, Sunderland, to 
the order of Messrs. Stephenson Clarke, Limited, London. 
Main dimensions: 212 ft. by 34 ft. 6in. by 15 ft. 4 in.; 
deadweight capacity, 1,500 tons. Six-cylinder, two- 
stroke Diesel engine of 960 brake horse-power supplied 
by British Polar Engines, Limited, Glasgow, and installed 
by the North Eastern Marine Engineering Company 
(1938), Limited, Sunderland. Launch, February 5. 


8.S. ‘‘ MARENGO.”—Single-screw cargo liner built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Walker, Newcastle-on-Tyne, to the order 
of Messrs. Ellerman’s Wilson Line, Limited, Hull. 
Main dimensions: 419 ft. 6 in. overall by 55 ft. 6 in. by 
28 ft. 3 in. to upper deck; deadweight capacity, 7,000 
tons on a draught of 25ft.6in. Triple-expansion engine 
with Bauer-Wach turbine and four oil-fired boilers. 
Launch, February 5. 


S8.S. “‘ MEMNon.”—Single-screw cargo vessel built 
by the Burntisland Shipbuilding Company, Limited, 
Burntisland, for the Egyptian Shipping Company, 
S.A.E., Cairo, managed by Messrs. Euxine Shipping 
Company, Limited, London. Main dimensions: 312 ft. 
by 44 ft. 6 in. by 29 ft. 1 in.; deadweight capacity, 
3,700 tons on a draught of 19 ft.8}in. Triple-expansion 
engine supplied by Messrs. Hall, Russell and Company, 
Limited, Aberdeen. Trial trip, February 5. 


S.S.‘* St. Davip.”—Twin-screw passenger vessel, built, 
engined and boilered by Messrs. Cammell Laird and Com- 
pany, Limited, Birkenhead, to the order of the Great 
Western Railway Company, for their cross-channel 
services. Main dimensions: 300 ft. by 48 ft. by 18 ft. 5in. 
to main deck; gross tonnage, 3,200. Two sets of 
Parsons-type single-reduction geared turbines of 8,500 
h.p. with three Babcock and Wilcox type oil-fired 
boilers, to give a service speed of 20 knots. Launch, 
February 6. 


M.S. ‘“‘ LEPToNn.”—Single-screw tanker, built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for the Anglo-Saxon Petroleum Company, Limited, 
London. Main dimensions: 425 ft. by 54 ft. 3 in. by 
31 ft. Harland-B. and W. four-cycle, six-cylinder Diesel 
engine. Trial trip, February 6. 


LIGHTER.—Single-screw oil-engined lighter, built by 
Messrs. James Lamont and Company, Limited, Clyde 
Shipbuilding Yard, Port Glasgow, to the order of the 
Irrawaddy Flotilla Company, Limited, Rangoon. After 
trials, the lighter will be divided into two sections for 
shipment to Rangoon. Launch, February 6. 


M.S. “‘ ENGLAND.”—Single-screw cargo vessel built by 
The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, to the order of the Currie Line, Limited, 
Leith, for the Mediterranean trade. Main dimensions: 
335 ft. overall by 46 ft. by 28 ft. to shelter deck; dead- 
weight capacity, 3,560 tons on a draught of 19 ft. 4} in. 
Six-cylinder, four-stroke B. and W/ type oil engine of 
2,000 brake horse-power, supplied by Messrs. John G. 
Kincaid and Company, Limited, Greenock, to give a 
service speed of 12 knots. Launch, February 6. 


M.S. “ BririsH FERN.”—Single-screw tanker built 
by Messrs. Sir James Laing and Sons, Limited, Deptford 
Yard, Sunderland, to the order of the British Tanker 
Company, Limited, London. Main dimensions: 
463 ft. 54 in. by 61 ft. 9 in. by 34 ft. lin.; deadweight 
capacity, 12,250 tons on a draught of 27 ft. 7in. Opposed- 
piston four-cylinder oil engine supplied by Messrs. 
William Doxford and Sons, Limited, Sunderland, to give 
&@ service speed of 114 knots. Launch, February 6. 


M.S. “ LANGLEEsScoT.”—Single-screw cargo vessel, 
built by the Blythswood Shipbuilding Company, Limited, 
Scotstoun, Glasgow, to the order of the Medomsley Steam 
Shipping Company, Limited, London. Main dimen- 
sions: 460 ft. by 62 ft. 6in. by 41 ft. 6 in. to upper deck ; 
deadweight capacity, 10,200 tons. Six-cylinder Doxford- 
type opposed-piston two-stroke oil engine, developing 
6,800 brake horse-power, supplied by Messrs. Barclay, 
Ourle and Company, Limited, Whiteinch, Glasgow, to 
give a service speed of 15 knots. Launch, February 25. 


8.S. “ MANCHESTER REGIMENT.”’—Single-screw cargo 
vessel for North Atlantic trade, built by the Blythswood 
Shipbuilding Company, Limited, Scotstoun, Glasgow, to 
the order of Messrs. Manchester Liners, Limited, Man- 
chester. Main dimensions: 440 ft. by 58 ft. by 38 ft. 6in. 


to upper deck ; deadweight capacity, 8,850 tons. One 
set of Parsons-type single-reduction geared turbines, 
supplied by Messrs. David Rowan and Company, Limited, 
Glasgow. 


Trial trip, February 27 





CONTRACTS. 


Messrs. WILLIAM TARR CoMPANY, LIMITED, Warring” 
ton, have obtained the contract for the reconstruction of 
two railway bridges near Gerrards Bridge Junction, 
between St. Helens and Garswood, London Midland and 
Scottish Railway. 

MESSRS. ASHMORE CONTRACTORS, LIMITED, Gloucester, 
have received a contract from the London Midland and 
Scottish Raiway for the construction of tank founda- 
tions, paving and drainage at Bath Motive-Power Depot, 
in connection with fuelling facilities for oil-burning 
locomotives. 

Messrs. THEsCLEVELAND BRIDGE AND ENGINEERING 
CoMPANY, Limirep, Darlington, have been given the 
contract for the reconstruction and widening of Deptford 
Creek Bridge, by the London County Council. 


Messrs. SADLER AND Sons, Richmond-road, Ipswich, 
Suffolk, have secured a contract from the London County 
Council for the alteration and adaptation of Woolverstone 
Hall, near Ipswich, as a nautical training school. 


Messrs. DOORMAN, LONG AND COMPANY, LIMITED, 
Zetland-road, Middlesbrough, are to supply the structural 
steelwork and other materials for three new power stations 
to be built at Meaford (Stoke-on-Trent), Staythorpe 
(Newark), and Birkenhead, and for extensions to existing 
power stations at Nottingham, West Ham, Hudders- 
field, Ferrybridge, Bradford, Stourport, Littlebrook 
(Kent), Fulham, Thornhill (Dewsbury), Hayle, Earley, 
Rotherham and Dunston. 

Messrs. HEAD, WRIGHTSON AND COMPANY, LIMITED, 
Thornaby-on-Tees, have received a contract from the 
River Wear Commissioners, Sunderland, for the supply 
and erection of a twin-leaf bascule bridge to be manufac- 
tured in aluminium alloy When open, the bridge will 
give a clear waterway of 90 ft. The contract follows a 
year’s development work undertaken by the firm’s 
subsidiary company, Messrs. Head Wrightson Light 
Alloy Structures, Limited. 


MESSRS. MARCONI’S WIRELESS TELEGRAPH COMPANY, 
LIMITED, Marconi House, Chelmsford, Essex, are to 
supply a powerful short-wave broadcasting transmitter 
to the Eire Posts and Telegraph Department for Radio 
Athlone, to enable that station to extend its programmes 
to Canada and the United States. Messrs. Marconi are 
also to supply 12 telegraph/telephone transmitters 
varying in power from 5 to 25 kW, designed for use on 
the international telephone circuits of the Chinese 
telec ications services. In addition, 30 triple- 
diversity high-speed receiving equipments and 150 
commercial receivers are to be supplied. 








BOOKS RECEIVED. 


War Office. 21 Army Group. Port Repair Works by 
Transportation Units of the Royal Engineers. The 

' River Rhine. Rhine Bridging and Clearance, Holland 
and Belgium. April to September, 1945. The War 

' Office, Whitehall, London, S.W.1. 

War Diary of The English Electric Company Limited. 
March, 1938, to August, 1945. The English Electric 
Company Limited, Queens House, Kingsway, London, 
W.C.2. 

“* Mechanical World’? Monographs. No. 31. The Instal- 
lation and Maintenance of Air Compressors. By D. 
Brarw. Emmott and Company, Limited, 31, King- 
street West, Manchester 3. [Price 2s. 6d. net.] 

The Law Relating to Building and Engineering Contracts. 
By W. T. CRESWELL and NORMAN P. GrREIG. Fourth 
edition. Sir Isaac Pitman and Sons, Limited, Parker- 
street, Kingsway, London, W.C 2. [Price 25s. net.] 

‘Marginal Costing. By F. C. LAWRENCE and E. N. 
HUMPHREYS. Macdonald and Evans, 8, John-street, 
Bedford-row, London, W.C.1. [Price 12s. 6d. net.) 

Precision Workshop Methods. By H.J. Davies. Second 
edition. Edward Arnold and Company, 41 and 43, 
Maddox-street, London, W.1. [Price 20s. net.] 

Building and Structural Tables for Architects; Builders 
and Engineers. By FREDERICK HYDE BLAKE. Chap- 
man and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 21s. net.) 

Roadway and Track. By WALTER F. RENcH. Third 
edition. Simmonds-Boardman Publishing Corpora- 
tion, 30, Church-street, New York 7, U.S.A. [Price 
5 dols.] 

Electric Filters. A Simplified Treatment of the Four- 
Terminal Networks Commonly Used in Telephone Work, 
Covering Filters, Attenuators, Phase Shifting Networks, 
and Attenuation Equalizers. By Dr. T. H. TURNEY. 
Sir Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.C.2. [Price 25s. net.] 

The Journal of the Iron and Steel Institute. Volume CLII. 
1945. No. If. Editor: K. HEaDLAM-MORLEY, 
Secretary. Offices of the Institute, 4, Grosvenor- 
gardens, Westminster, London, S.W.1. 

Collection: Matériaux de Synthése. Phénoplastes Baké- 
lites. By Dr. P. MONTHEARD. Dunod, 92 rue Bona- 





parte, Paris (VIe.). [Price 330 francs.] 
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PERSONAL. 


Lr.-CoL, Lorp DUDLEY GorDon, D.S.O., M.I.Mech.§,, 
has accepted the honorary presidency of the Engincering 
and Marine Exhibition, to be beld at Olympia, London, 
W.14, from August 28 until September 13. 

Mr. N. F. Astsury, M.A., F.Inst.P., A.M.I.E.E., 
has been appointed director of ‘research to the Guest, 
Keen and Nettlefolds group of companies. Mr. Astbury 
was director of the research laboratories of Messrs, 
Joseph Sankey and Sons, Limited (one of the member 
firms of the group), which laboratories were described 
on page 425 of our previous volume (November 1, 1946), 
It is intended that these laboratories shall now become 
the headquarters of the research organisation of the group. 

The Senate of the University of London have conferred 
upon Mr. F. C. JOHANSEN, M.Sc. (Eng.), M.I.Mech.E., 
Deputy Scientific Research Manager to the London 
Midland and Scottish Railway, the degree of Doctor of 
Science (Engineering). 

Mr. W. H. Casnmore, B.A., has been appointed 
Director of the National Institute of Agricultural Engi- 
neering, Askham Bryan, York, in succession to MR. S. J, 
Wrient, M.A., who has joined the staff of the Ford 
Motor Company, Limited, Dagenham, Essex. 

Dr. F. W. Haywoop, B.Sc., F.R.1.C., F.I.M., has been 
appointed to the board of Messrs. Wild-Barfield Electric 
Furnaces, Limited, Electurn Works, Watford By-Pass, 
Watford, Hertfordshire, as technical director. 

Mr. T. CO. CopLanpn, M.I.N.A., M.I.Mar.E., marine 
engineer, chief marine superintendent’s department, 
London Midland & Scottish Railway, Gourock, has been 
appointed superintendent marine engineer, Watford 
headquarters, in place of Mr. D. J. HARRIS, who is 
retiring. Mr. J. W. PuUDNER, of Goole, has succeeded 
Mr. Copland at Gourock. 

Mr. R. H. Myers, Assoc.Met. (Sheff.), F.I.M., has 
been appointed head of the steelmaking division of the 
British Iron and Steel Research Association, 11, Park- 
lane, London, W.1. Dr. A. H. LECKTE, B.Sc., F.R.1.C., 
has been made deputy head. 

Mr. D. A. R. CLARK, M.Se.Tech., M.I.Mech.E., 
M.1.A.B., A.F.R.Ae.S., who has been head of the Engin- 
eering Department at Luton Technical College, has been 
appointed Principal of Constantine Technical College, 
Middlesbrough. 

BRIGADIER A. E. M. WALTER, ©.B.E., has been 
appointed an Inspecting Officer of Railways, Ministry of 
Transport. 

Mr. E. J. H. Jones, M.B.E., M.1.P.E., works manager, 
A.E.C. Limited ; Mr. A. L. StrucnBery, M.1.P.E., chief 
technical engineer, the Metal Box Company, Limited ; 
and Mr. H. 8S. HOLDEN, managing director, the Brooke 
Tool Manufacturing Company, Limited, have been 
elected to the Council of the Production Engineering 
Research Association of Great Britain, Staveley Lodge, 
Melton Mowbray, Leicestershire. 

Mr. J. B. Perrett, A.M.I.A.E., M.S.A.E., has joined 
Trojan Limited, Croydon, Surrey, in the capacity of 
technical manager. 

Mr. J. M. Morris, formerly London area manager, 
Messrs. A. C. Wickman Limited, has been appointed 
general sales manager to Messrs. Coventry Climax 
Engines, Limited. 

Messrs. Davip BROWN AND Sons (HUDDERSFIELD), 
Liwrrep, Huddersfield, announce that Mr. David Brown 
has acquired the whole of the share capital of AsTON 
MARTIN LimITED. It i¢ intended that the company’s 
activities should continue at Feltham, Middlesex. Mr. 
Davip BRowN will be chairman and managing director 
and Mr. R. G. SUTHERLAND and Mr. C. Hit will remain 
on the board as technical directors. 

Messrs. THOS. W. WARD, LIMITED, Albion Works, 
Sheffield, have purchased the whole of the share capital 
of BIRCHLEY ROLLING MILLS, LimiTeD, Oldbury. The 
firm will continue to operate under the present name. 

Messrs. JoHN BROWN AND COMPANY, LIMITED, Clyde- 
bank, have obtained an exclusive licence from the 
EscHerR Wyss ENGINEERING WorES, LimireD, Zurich, 
for the manufacture and sale, in Great Britain and the 
Empire, of the closed-cycle gas turbine for both marine 
and land use. Mr. J. B. BucHEr, Dipl.-Eng., and Mr. 
P. MoG. Ross, M.A., have joined the firm for this work. 
Messrs. John Brown have also obtained a licence for the 
manufacture and sale of the Escher Wyss variable-pitch 
propeller. 

THE ALUMINIUM WIRE AND OABLE COMPANY, LIMITED, 
@ concern formed recently by the British Aluminium 
Company, Limited ; Hawker Siddeley Aircraft Company, 
Limited ; and Tube Investments Limited, has arranged 
to purchase premises at Port Tennant, Swansea, from 
the Ministry of Supply, and will enter into occupation as 
from May 1. The firm have offices temporarily at Salisbury 
House, Circus-place, London Wall, E.C.2. 

TUBE INVESTMENTS LIMITED, 3, Grosvenor-square, 
London, W.1, announce the formation of T.I. or INDIA 
LimIreD, Calcutta. Mr. J. D. S. Murraeap, formerly 
Director of Machine Tools to the Indian Government is, 
to be resident managing director. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scotlish Steel—Manufacturers experienced many obsta- 
cles last week. Fuel was shorter than usual and rolling 
operations were maintained under great difficulty, some 
units being within a few hours of a stoppage. Shortage 
of dolomite and scrap, and transport delays tended to 
aggravate the position. Plates and sections were in 
strong demand, shipyard and engineering specifications 
absorbing a heavy proportion of the output. Colliery 
material was in short supply, though the pits are mainly 
affected by an acute shortage of electric motors. Steel 
sheets were in heavy demand, consumers being only able 
to procure about two-thirds of their requirements. 
Supplies of mild-steel billets were inadequate. Priority 
is to be given to makers of Diesel engines, and the ship- 
yards, in turn, have been notified that Diesel-engine 
makers will regard shipbuilding as a first priority. The 
make of pig-iron was steady. 


Scottish Coal.—Production has been maintained, 
despite the inclement weather, and last week the tonnage 
raised was only slightly less than for a full normal week. 
Electricity consumption was at a new high record level, 
it is understood, and fuel stocks were lower despite the 
absolute priority for delivery enjoyed by the power 
companies. Gasworks maintained supplies through 
another week, with consumption still at a peak level. 
Some anxiety was felt about receipts of North of England 
coal supplies, which have been threatened again by 
snowstorms and transport delays. Industry was given 
hand-to-mouth supplies of graded fuel, and many firms 
were unable to heat factories and maintain their full 
production, though no major stoppage occurred. House 
coal was unable to meet the demand, and depot stocks 
declined. Opencast supplies suffered from bad weather, 
notably in Ayrshire. Gas coke and anthracite were both 
reserved for selected priorities. A fair amount of gas 
coke, however, was released direct from producers to 
householders. Ship ts of coal were confined strictly 
to British coastwise traffic, almost entirely for the relief 
of London and other English requirements, as well as of 
Ulster. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Insufficient supplies of blast-furnace 
coke, and transport delays between coke works and 
furnaces have restricted the make of pig-iron. This has 
been only one of the shortages of materials which have 
become more pronounced each day. There has been 
so much delay in the receipt of special-steel scrap that 
some electric-melting and other steel furnaces have been 
rendered temporarily idle. Rolling-mills and forges have 
suffered periods of interruption owing to cuts in power 
with the result that supplies of sheets and bars have 
been inadequate. Some leading steelworks have settled 
down to a four-day week during the emergency, but at 
other big works alternative employment in other depart- 
ments has been found for men affected by fuel cuts. 
At the Sheffield works of the English Steel Corporation, 
for example, there has been no lost time by any employee 
during the fuel shortage. In light-engineering branches 
consuming large quantities of Sheffield steel, the scarcity 
of fuel has been responsible for the loss of about 20 
working days since early in January. 


South Yorkshire Coal Trade.—More coal is being 
raised an¢ listributed. Preference accorded to public 
utjlities has lessened the allocations to industry, so that 
coal reserves at the works are very light. In spite of 
roads blocked with snow, it has been possible to make 
satisfactory deliveries of outcrop coal to industry and 
house-coal depots, but a good deal of flooding of outcrop 
sites is expected when the thaw becomes pronounced. 
There are practically no reserves of coke, all grades being 
quickly drawn upon. 





CAMBRIDGE SUMMER SCHOOL IN METAL Puysaics.— 
A summer school in metal physics will be held from 
September 1 to 12 in the Cavendish Laboratory, Cam- 
bridge University. The school will provide an intro- 
duction to the application of physical methods to the 
examination and utilisation of metals, and is intended for 
those whose researches require a more fundamentally 
physical approach than is usual in ordinary metallurgical 
and engineering practice. The lectures and demonstra- 
tions will deal with applications of X-ray methods in the 
examination of metals, and with physical and mechani- 
cal properties of metals. A detailed syllabus and form of 
application for admission may be obtained from Mr. G. F. 
Hickson, M.A., secretary, Board of Extra-Mural Studies, 
Stuart House, Oambridge, to whom the completed appli- 
cation form should be returned not later than June 7. 
The summer school in X-ray crystallography, held in 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—New business is kept within 
narrow limits, but iron and steel producers have more 
work than they can handle, and in many cases have 
contracts to carry out that necessitate the full capacity 
of the production plants for the next few months. The 
demand for full deliveries as they fall due is intense, but 
obstacles to the distribution of tonnage are still difficult 
to surmount. Insufficient rail transport, attributable 
to the weather conditions, and to priority claims for 


of material that has had to be dumped at producing 
plants. Costs of*production continue to rise and uncer- 
tainty regarding the turn of events in the near future is 
reducing business. Claims for larger supplies of nearly 
all descriptions of materia] for essential home purposes 
are threatening further curtailment in the allocation of 
parcels for shipment to overseas customers. Complaints 
continue of the inconvenient shortage of pig iron, not- 
withstanding the very liberal use of cast-iron scrap, old 
machinery metal, and heavy steel scrap. 


Foundry and Basic Iron.—High-phosphorus pig iron is 
required in considerably larger quantities than are 
obtainable. Since the suspension of output of Cleveland 
brands, supplies of foundry iron to the light-casting 
plants in the Tees-side area have been drawn largely 
from the Midlands, and discontinuance of regular deli- 
veries from that querter is seriously hampering opera- 
tions at the light foundries. All the basic-iron output 
is retained for the requirements of the makers’ own 
consuming departments. 


Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of East Coast hematite is not sufficient to 
cover fully users’ requirements, but makers are under- 
stood to have rather considerable parcels awaiting the 
expansion of delivery facilities. Outputs of low- and 
medium-phosphorus grades of iron are only sufficient for 
current needs. 


Manufactured Iron and Steel.—Buyers of semi-finished 
and finished iron would welcome larger deliveries, and 
home and export custoniers are demanding increased 
supplies of steel. There is a continued scarcity of billets, 
and other sorts of semi-finished steel are also in short 
supply. Firms turning out finished-steel commodities 
have very extensive contracts to carry out. Plate 
producers and sheet makers cannot accept further orders 
for supply before late in the autumn, while manufac- 
turers of sections, rails, railway chairs, points and 
crossings, are fully sold for months ahead. Makers of 
pit props, arches and colliery roofings also have a great 
deal of work in hand. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The heavy fall of snow in 
South Wales during the past week has added considerably 
to the difficulties confronting operators on the Welsh 
steam-coal market. Outputs were affected to a large 
extent. An official statement by the Ministry of Fuel 
and Power described the setback as serious and added 
that the proportion of pits stopped in the district was 
high. Owing to the cessation of transport in many 
of the mining areas, the miners were unable to get to 
work, and in such pits as were able to carry on, absen- 
teeism was very high—in one district it was estimated to 
be in the region of 65 per cent. Deep drifts cut railway 
communications with several collieries, and at the docks 
operations were slowed down. The loss of output 
meant the accumulation of further arrears of deliveries. 
For some time past, the urgent requirements of the 
highest priority consumers have absorbed almost the 
whole of the outputs, and there seems little prospect of 
this position easing for a long time to come. Exports 
were still almost impossible. The only business for 
delivery overseas was in respect of a few cargoes of 
bunker coals for the most important British coaling 
stations. Bunker supplies were available for delivery at 
the local and Merseyside ports. The demand for cokes 
and patent fuel was actively maintained, but supplies 
were difficult to arrange over a long period ahead. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the tin-plate industry was quiet, not 
through any relaxation in the demand, but owing te 
the uncertain position created by the fuel emergency. 
Makers have well-filled order books for Period I, but 
with reduced production, have sold only comparatively 
small quantities. The export market is very quiet, as 
makers, after satisfying the home demand, have little 
to spare for shipment. Steel sheets continue in excep- 


more orders for some time. 





Cambridge in recent years, will not be held this year. 





wagons for fuel distribution, is holding up the clearance |'Victoria Hotel, 


tionally strong demand and makers are unable to accept 
The iron and stzel scrap 
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Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
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INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section: Monday, March 17, 6.30 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘“‘ Electronics in Industry,” 
by Dr. W. Wilson. Halifax Section: Monday, March 17, 
7 p.m., White Swan Hotel, Halifax. “‘ Electroplating and 
Electropolishing” by Mr. V. McW. Chandon. Sheffield 
Section: Wednesday, March 19, 6.30 p.m., Royal 
Sheffield. “Hydraulic Presses for 
Hot Working of Metals,” by Mr. J. T. Lewis. Birmingham 
Section: Wednesday, March 19, 7 p.m., Jamies Watt 
Institute, Birmingham. “ Multi-Spindle Aptomatic.Ma- 
chines,” by Messrs. W. Ogilvie and 8. Ackrill. Preston 
Section: Wednesday, March 19, 7.15 p.m., Harris 
Institute, Avenham, Preston. “‘ Metal Cutting,” by Mr. 
H. Eckersley. Leicester Section: Thursday, March 20, 
7 p.m., College of Technology, Leicester. ‘‘ Metallurgy 
and Machinability,” by Mr. L. W. Johnson. Manchester 
Section: Thursday, March 20, 7.15 p.m., University, 
Brownlow-hill, Liverpool, and Friday, March 21, 7.15 
p.m., Mechanics’ Institute, Crewe. “‘ Cold Heading and 
Thread Rolling,” by Mr. T. C. Parker. 


DERBY SocIETY OF ENGINEERS.—Monday, March 17, 
7 p.m., School of Arts, Green-lane, Derby. ‘“‘ Under- 
ground Derby,” by Mr. M. L. Francis. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 
18, 5.30 p.m., Great George-street, S.W.1. ‘‘ The New 
Howrah Bridge, Calcutta.” I. “‘ Design,” by Messrs. 
A. M. Ward and E. Bateson. II. “ Construction,” by 
Messrs. G. E. Howorth and H. Shirley Smith. 
INSTITUTE OF REFRIGERATION.—Tuesday, March 18, 
5.30 p.m, Institution of Mechanical Engineers, Storey’s- 
gate,S.W.1. “‘ Freeze-Drying,”’ by Dr. R. 1. N. Greaves. 
“ Freeze-Drying for Penicillin Production,” by Mr. J. H. 
Singer. 
INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
Western Centre: Tuesday, March 18, 6 p.m., Engineers’ 
Club, Manchester. ‘“‘ Colonial Tel ication Sys- 
tems,” by Messrs. C. Lawton and V. H. Winson. North- 
Midland Centre: Tuesday, March 18, 7 p.m., University, 
Leeds. Faraday Lecture, by Mr. J. Hacking. Radio 
Section: Wednesday, March 19, 5.30 p.m., Victoria- 
embankment, W.C.2. “ Velocity Modulation Waves,” 
by Drs. L. F. Broadway and C. J. Milner, and others. 
Southern Centre: Wednesday, March 19, 7 p.m., 110, 
High-street, Portsmouth. ‘“‘ Electrical Engineering As- 
pect of Degaussing,”” by Messrs. I. S. Fraser, A. A. Read 
and B. E. Vieyra. Institution: Thursday, March 20, 
5.30 p.m., Victoria-embankment, W.C.2. ‘“ Modernisa- 
tion of the International Telephone Service and Its 
Reaction on National Telephone Systems,” by Mr. 
E. P. G. Wright. Measurements Section: Friday, 
March 21, 5.30 p.m., Victoria-embankment, W.C.2. 
“ A New Electron Microscope,” by Mr. M. E. Haine. 
ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 18, 6.15 p.m., 2, Savoy-hill, W.O.2. 
“ Electrical Equipment of a Liner,” by Mr. C. P. Harrison. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, March 18, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘Standard Partially-Fabricated 
Tramp Vessels,” by Mr. J. Lenaghan. ‘“‘ War-Time 
Coasters and Small Craft,” by Messrs. J. Lenaghan and 
T. W. Davis. 
HULL CHEMICAL AND ENGINEERING’ SOCIETY.—Tues- 
day, March 18, 7.30 p.m., Church Institute, Albion-street, 
Hull. “ Relativity,” by Dr. E.C. Craven. 
RoyaL Society oF ARTS.—Wednesday, March 19, 
5 p.m., John Adam-street, W.C.2. “ British Coal Mining 
and the Work of Lord Cadman,” by Prof. Douglas Hay. 
Roya Statistical Socrery.—Industrial Applications 
Section: Wednesday, March 19, 6.30 p.m., 95, New- 
street, Birmingham. “ Aspects of Statistical Computing,” 
by Dr. H. O. Hartley. 
CHEMICAL SocreTy.—Thursday, March 20, Chemical 
Society, Burlington House, Piccadilly, W.1. 12 noon, 
Annual Meeting. 3 p.m., Presidential Address, by 
Professor C. N. Hinshelwood, F.R.S. 
INSTITUTION OF MINING AND METALLURGY.—Thursday, 
March 20, 5 p.m., Geological Society, Burlington House, 
Piccadilly, W.1. ‘‘ Magneto-Metric Survey at Benallt . 
Manganese Mine,” by Dr. A. W. Groves. “ Treatment 
ef Gold Ore Containing Pyrrhotite,” by Mr. A. King. 
INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
March 21, 5.30p.m., Storey’s-gate, S.W.1. Discussion on 
“Combination Torque-Converter and Fluid-Coupling 
Drive,” opened by Mr. B. J. Tams and Mr. A. L. Gatiss. 
JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
21, 6.30 p.m., 39, Victoria-street, S.W.1. - Discussion on 
“ Furnace Practice,” opened by Mr. W. H. Gamble. 


INSTITUTE OF WELDING,—South London Branch: 
Friday, March 21, 7 p.m., Technical Institute, Gravesend. 











market is strong, as supplies are less plentiful. 


“ Design of Arc-Welded Components,” by Mr. M. Riley. 
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EFFICIENCY IN 
PRODUCTION. 


One of the criticisms which we levelled at the 
Government’s Economic Survey for 1947, in last 
week’s issue of ENGINEERING, was that its recom- 
mended panacea of more and more production was 
not associated clearly enough with the need to 
achieve that increase without seriously increasing 
the specific cost of production; and one of the 
incidental suggestions which we offered as a means 
of avoiding waste of productive time was that 
committees and conferences should be held outside 
normal working hours. It was an interesting 
(though quite unconnected) coincidence that, on 
the day following the publication of that article, the 
Wolverhampton Section of the Institution of 
Production Engineers should have arranged to 
hold a conference on “‘ National Productive Effi- 
ciency ’” and that—since the five-day week is now 
fairly general—it should have been held in what 
most of those present could regard as “their own 
time.” The conference was held in the Wolverhamp- 
ton and Staffordshire Technical College, the chair 
being taken in the opening and closing stages by 
Dr. W. A. J. Chapman, the Section President. 
After an official welcome by the Mayor of Wolver- 
hampton (Alderman C. B. V. Taylor), to which the 
Rt. Hon. Lord Sempill responded, an address on 
‘* Britain’s Man-Power Budget,” was delivered by 
Sir Godfrey Ince, K.B.E., Permanent Secretary 
of the Ministry of Labour. Thereafter, the members 
separated to form three groups dealing, respectively, 
with Man-power, Management, and Plant, each 
group hearing two papers read in the morning and, 
aiter a luncheon in the Civic Hall, discussing them 
in the afternoon. Finally, the three groups recom- 
bined in the main hall of the College, where Mr. E. 
Percy Edwards.summarised the day’s proceedings. 
The papers presented to the Man-power Group were 
on “ Training for Efficient Production,” by Mr. J. W. 
Berry, and “The Utilisation of Man-power,” by 
Mr. H. Briggs, B.A., B.Com. ; those considered by 
the Management Group were ‘The A to 
Management ” (Mr. W. C. Puckey), and “‘ British 
Management—Another View ” (Mr. Lewis C. Ord) ; 





and those in the Plant Group dealt with “‘ The 
Economics of Plant ’’ (Mr. E. W. Hancock, M.B.E.), 
and “‘ Utilisation of Plant” (Mr. J. E. MacLaren). 

Sir Godfrey Ince’s address, while it was justly 
acclaimed as an oratorical tour de force—for he spoke 
entirely without notes, even in quoting his numerous 
figures—was in effect mainly a recapitulation of the 
statistical background to Government’s White 
Paper, explaining the fluctuations during and since 
the war, and comparing the present position with 
that of the immediate pre-war period. He pointed 
out especially how the available sources of regular 
recruitment were diminishing in numerical value and 
would continue to do so because of the falling birth- 
rate ; whereas, in 1939, some 417,000 young men 
reached the age of 18, only 335,000 did so in 1946, 
and by 1950 this figure would decline to 295,000. 
The combined effect of the falling birth-rate and 
the raising of the school-leaving age, he added, 
would mean that, in ten years’ time, industry would 
have only half the number of juveniles that it had 
at present. Another point was that, while the 
total man-power of the country was about 100,000 
more than the pre-war (1939) figure of 11,200,000, 
there had been considerable fluctuations in the 
numbers engaged in manufacturing industries, and 
a reduction of about 700,000 in the combined metal 
and chemical industries. On the other hand, the 
proportion of the industrial man-power that was 
engaged on production for export was about 48 per 
cent. above the pre-war level. In conclusion, Sir 
Godfrey said, the country was facing two great 
tasks, namely, the increase of exports, and industrial 
re-equipment. If man-power continued to be short, 
there was only one solution—increased productivity. 
Like the White Paper, however, he did not go into 
the question of relative costs. 

The Management Group attracted the largest 
following of the three when the company divided, 
though there was some gradual transference to the 
other groups in the course of the proceedings. If 
we do not deal at any length with Mr. Puckey’s 
paper, it is merely because his views on this subject 
are well known, having been expounded by him in 
various papers and in his recent. book, reviewed on 
page 83 of our 159th volume (1945); it is sufficient, 
therefore, to record that he reaffirmed his belief in 
the value of joint consultation between management 
and employees, of setting individual production 
targets rather than a figure for a whole shop or 
department, of kindling individual enthusiasm, and 
—he emphasised in conclusion—of remembering, 
in this “‘Century of the Common Man,” to offer 
appropriate encouragement and reward to the 
uncommon man. 

If Mr. Puckey might be said, in no derogatory 
sense, to have run true to his expected form, Mr. 
Lewis Ord’s form, though probably not less charac- 
teristic, was not so generally expected by his 
audience, who seemed to find his predominantly 
North American view of British management to be 
unquestionably stimulating, even when they dis- 
agreed with it. Taking as'a datum the condition 
of the British industrial population in 1814, he 
traced the steps by which, in 1880, the people of 
Britain had advanced to the pessession of having 
the greatest Empire, the greatest navy, the greatest 
wealth and the greatest influence in the world. At 
that date, he said, the British production of real 
wealth per head of the population was the highest 
in the world, but thereafter it declined in relation to 
that of other countries, notably the United States, 
being only half of the American rate in 1939. He 
attributed this largely to the fact that, in Britain, 
neither capital nor labour was adequately remuner- 
ated ; but he suggested other reasons also, especially 
the “duplicate system of management’ whereby 
practical men were set to run the works but were 
made subordinate to ‘‘ favoured appointees” with 
a weakness for defensive and offensive statistics 
and paperwork. “‘If British management was as 
good as it could and ought to be to-day ” declared 
Mr. Ord, ‘‘ the real wages of British workers would 
be fully 50 per cent. - higher—and that without work- 
ing any faster . . .”” because “if you got your non- 
producers down to American levels, you would 
release enough to raise the number doing productive 
work by fully 50 per cent.’’; a bold assertion, 





perhaps not to be taken absolutely au pied de la 
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lettre, but containing a good deal more than the 
proverbial grain of truth. 

Though the three groups were separately organ- 
ised, it was inevitable that their respective fields 
made contact at several points. Mr. E. W. Han- 
cock, for instance, reinforced the arguments of Mr. 
Ord in favour of reducing paperwork by his advocacy 
of fewer stores in a works, as a means of avoiding 
much filling in of forms and stock cards. His 
method of comparing and measuring output on a 
basis of floor area of the works is, perhaps, open 
to some criticism, although no reference to this 
point was made in the discussion; as in the case 
of the “ Admiralty coefficient ’’ for comparing the 
performance of ships, its use pre-supposes a reason- 
able similarity in type between the units contrasted. 
Of more significance, perhaps, were his comments 
on the care taken in the United States to train and 
educate the new entrant into a works, whether an 
apprentice or a skilled man; and the low accident 
rate in American factories, in spite of relative 
absence, by British standards, of elaborate guards 
and other devices to protect fools against the 
consequences of negligence. 

Mr. J. E. MacLaren was another speaker who, 
possessing an intimate acquaintance with American 
workshop practice, found much lacking in British 
factories, but he was less dissatisfied with the mech- 
anical equipment than with the way in which it was 
employed. His call for the abolition of restrictive 
practices and a general removal of all brakes on 
production was one of the most forcible indictments 
that we have heard; and his remarks on the need 
for a clear mental distinction between obsolescence 
and depreciation—the former, ‘‘an operating 
reality’ but the latter merely “‘an accounting 
procedure ”’—might well be studied with care by 
Ministers, legislators and the Parliamentary 
draughtsmen who are concerned with Finance 
Bills. Finally, he urged that the need to increase 
production—or, as he was careful to add, the work 
done per shift—was not confined to manufacturing 
industry ; it applied equally to the Government 
service, public utilities, local government, and the 
distributive trades. ‘‘We cannot afford,” he 
declared, “‘to have over 2,000,000 people employed 
in public service, and a proportion of the adminis- 
trative foree of industry diverted to the task of 
coping with Government departments or, as in the 
case of P.A.Y.E., doing their work for them. . . 
The White Paper ignores the fact that a substantial 
labour force is needed to operate controls.” 

If no-new ground was broken in the papers of 
the Man-Power Group, this was no matter for 
surprise, for all possible facets of the training and 
use of labour must have been fairly thoroughly 
explored by now. Nevertheless, truths do not 
become less true by being reiterated, and it ‘was 
well that the Conference should be reminded, as 
they were by Mr. J. W. Berry, of the need to 
restrain “‘the serious flow of youth into black- 
coated occupations ’’ and to induce them to enter 
productive industry. The preference for clerkly 
rather than productive occupations he attributed 
to the combined effect of ‘‘ subjugation of pride of 
craft and a form of snobbery” which “‘ has been 
fostered both in elementary and secondary school 
education.” Without in any way denying the need 
for better and more general apprentice training, 
however, it may be questioned whether this modern 
tendency may not be pushed too far; it can easily 
deyelop into a considerable charge on industry, 
and there is not unlimited room at the top. Ambi- 
tion to rise is an admirable trait, but frustrated 
ambition can be a fruitful cause of industrial dis- 
content; a human weakness which crops up 
repeatedly in the works consultations which were 
so strongly supported by Mr. H. Briggs in his paper. 
The essentials required to solve the modern problem 
were well stated by Sir David Maxwell Fyfe in 
his speech at the annual dinner of the Institution 
of Production Engineers, held in London on 
March 11, as being the old-fashioned ones of Work, 
Knowledge and Leadership. Granted these in the 
right place and proportion, all things are possible 
but, as Mr. Briggs emphasised, men are not stan- 
dardised. Their infinite variety is one of their 
saving graces and, indeed, the surest safeguard 
against ultimate stagnation. 


ELECTRICITY SUPPLY AND, 
THE COAL SITUATION. 


ALL responsible persons are now determined that 
the recent coal shortage, which, among other more 
profound disturbances to the national well-being, 
led to the publication of ENGINEERING being sus- 
pended for a fortnight, must not be allowed to recur. 
Recriminations, therefore, as Mr. Winston Churchill 
said on a recent occasion, are at best a waste 
of time. Nevertheless, it is our duty to analyse 
the course of events, which led up to the crisis, 
and to record the results of the steps which were 
taken to overcome it. In addition, the lessons 
which may be learnt from these occurrences should 
be indicated. 

The first of these points was fully dealt with in 
the leading article which appeared on page 153 of 
ENGINEERING of February 14. It may, however, 
be recalled briefly that, in spite of numerous warn- 
ings by those responsible for the conduct of the 
supply undertakings that coal stocks would not be 
adquate to meet demands during the winter (when 
consumption always outstrips supplies), no adequate 
steps were taken to make the position safe. In fact, 
stocks in November, 1946, did not exceed 2,138,000 
tons, or about four weeks’ requirements, compared 
with 3,287,000 tons in the same month a year 
earlier. Why the Minister of Fuel and Power and 
those who were responsible for advising him did 
not realise the danger, or, if they realised it, did 
not take all possible steps to avoid it, is a mystery. 
Possible explanations are that they were too busy 
with matters of less urgency and that they gambled 
on the chances of a mild winter, although, as Mr. 
Anthony Eden has rightly pointed out, even had the 
weather been less inclement the crisis would have 
been postponed by only a few weeks. Actually, in 
spite of appeals for economy and other steps that 
were taken belatedly, consumption rose more rapidly 
than was expected and widespread restrictions on the 
use of electricity, except for essential services, were 
imposed from Monday, February 10. 

The effects were widespread dislocation and incon- 
venience, a slowing down of the industrial machine 
and a severe check to national recovery. Stocks 
at power stations in the north, however, were built 
up from the dangerously low figure of six days’ 


-| requirements on February 10 to about 17 days’ 


requirements on March 5. In London, the recovery 
was not quite so rapid and stocks at the end of the 
period under review did not exceed 15} days’ 
requirements. The danger point has therefore been 
passed, it is to be hoped permanently, though stocks 
are still well below the figure which the electricity 
supply undertakings consider adequate. As is 
recorded in more detail on page 198 of this issue, the 
maximum load on the grid fell from 8,850 MW on 
Wednesday, February 5, before the restrictions 
had been imposed, to 7,500 MW on Wednesday, 
February 19, when they were in full force, a reduc- 
tion of about 10 per cent. There was, however, a 
much more striking fall during both the morning 
and afternoon on the latter date, when the load fell 
to 4,500 MW and 4,000 MW, respectively. On 
Wednesday, March 5, when the restrictions had been 
removed, the morning peak had recovered to 
8,500 MW, though there was still a drop to 7,250 MW 
in the morning and to 6,400 MW in the afternoon. 

As regards the fuel position, the coal consumption 
at stations controlled by the Central Electricity 
Board was 106,900 tons on Wednesday, February 5, 
and 75,517 tons on Wednesday, February 19, a 
difference of 31,383 tons, or 29-4 per cent. In the 
previous week the typical daily saving was 25-7 
per cent., and in the following week 22-2 per cent., 
while on Wednesday, March 5, it was 12-4 per cent. 
There were, however, considerable variations in 
the different districts, as is shown by the fact that 
on Wednesday, February 19, the savings ranged 
from just over 44 per cent. in north-west and central 
England to as little as 9 per cent. in north-east 
England. - According to some figures given by the 
Prime Minister in the House of Commons on Wed- 
nesday, March 5, the total coal consumption at 
the generating stations during the three weeks 
from Monday, February 10, to Sunday, March 2, 


had continued at the same rate as it was immedi. 
ately before the crisis, it would have reached 
2,094,900 tons during the same period. The restric. 
tions, therefore, resulted in a saving of 550,802 tons, 
or 26 per cent., at the power stations. It is further 
estimated that the total savings at power stations, 
gas undertakings, coke ovens and in industry during 
the period from February 10 to 24 was about 
1,100,000 tons, or two days’ output of coal at the 
present level of production. 

The harm done to industry, however, has heen 
disproportionately greater than the relatively small 
savings which these figures disclose. That it has 
not been greater still is due to the enterprise and 
ingenuity of a number of firms who made emergency 
arrangements to keep their production going. Some 
examples were given on page 166 of ENGINEERING 
for March 7, while among others it may be mentioned 
that the Brush Electrical Engineering Company, 
Limited, built a 1,000-kW self-contained generating 
plant from Petter-Diesel engines and Brush alter- 
nators and transformers, which enabled them to 
keep up part of the production at Loughborough. 
They also installed Diesel generating sets for several 
of the companies that supply them with forgings, 
castings and stampings, and established a special 
organisation which, in a fortnight, delivered no less 
than 473 generator sets and small engines. Messrs, 
Brook Motors, Limited, anticipated the crisis by 
purchasing stand-by sets, which enabled practically 
the entire production to be maintained. Aid was 
given to other factories in the neighbourhood by 
Messrs. Trojan Limited, who had 800 kW of 
generating plant available at their Croydon works, 
while farm tractors were used by Messrs. William 
McGeoch and Company, Limited. 

The problem, now that the restrictions have been 
removed, is how the recurrence of these disastrous 
events is to be prevented. Although in this article 
we have dealt mainly with the effects of the fuel 
shortage on electricity supply, similar difficulties 
have had to be faced by the gas industry, as well as 
by manufacturers whose operations necessitate the 
consumption of raw coal. The first essential, 
therefore, is to ensure a sufficient supply of fuel for 
all purposes. The Government have recognised 
this by calling for a minimum output of 200,000,000 
tons of coal during the present year. It is doubtful, 
however, whether this is enough to carry out the 
programme laid down in the Economic White Paper. 
It is even doubtful, according to Mr. Arthur Horner, 
the general secretary of the National Union of Mine- 
workers, whether it can be obtained with conditions 
as they are and a labour force of less than 700,000 
men. A correlated task is the building up of stocks 
in preparation for next winter. According to the 
statement made by Sir Stafford Cripps in the House 
of Commons on Monday, March 10, it is estimated 
that 89,000,000 tons of coal will be available during 
the six summer months, and stocking up is to be the 
first charge on this to the extent of 10,000,000 tons. 
With the stocks available at the end of this winter, 
this will mean 15,000,000 tons in hand by Novem- 
ber 1, 1947, though ideally 3,000,000 tons to 
5,000,000 tons more are necessary. He also said 
that a total of 91,000,000 tons will be required for 
all inland p s and for exports and bunkers, 
although this can be reduced to 89,000,000 tons by 
savings from conversion to oil. These figures are 
based on full industrial use, combined with con- 
tinued restrictions on domestic and non-industrial 
tonsumption, but, in order to obtain the first of 
these results, an average increase of 10 per cent. in 
coal production will be necessary during the next 
six months. 

A second related essential is how to avoid load- 
shedding until sufficient generating plant can be 
installed to meet the maximum demand. To do 
this the Government to introduce two 
staggered day shifts. It is doubtful, however, 
whether the effect of this, and other similar expe- 
dients, will be more than transitory, if industry 
expands to the extent it must. A temporary 
measure, which might be considered, is the further 
mobilisation of spare Diesel generating plant to 
assist in carrying the peak loads. The real solution, 
however, is to press on with the erection of new 
generating stations, and this is now receiving the 








was 1,544,098 tons. If, however, consumption 


Prime Minister’s personal attention. 


beisa_ 


Ly, 


en 
us 
le 
el 


for 


on, 
ew 
the 


ENGINEERING, 


195 





MARCH. 14, 1947. 





—— 


NOTES. 


CENTENARY OF Kina’s CoLLEeGE (Lonpon) 
ENGINEERING SOCIETY. 

Tue Engineering Society of King’s College, Uni- 
versity of London, has always maintained as a 
guiding principle that its affairs should be conducted 
solely by the engineering students themselves, and 
for that reason its proceedings and even its existence 
have not received « great deal of publicity; but 
on March 5, 7 and 8, it came into the limelight in 
no uncertain fashion by celebrating its centenary, 
thus proclaiming itself—no doubt, to the surprise 
of many who had thought themselves well versed 
in institutional history—as the oldest university 
engineering society in the country, and one of the 
oldest engineering institutions in Europe. The 
celebrations began on the afternoon of Wednesday, 
March 5, with a thanksgiving service in the chapel 
of King’s College, conducted by the chaplain (the 
Rev. S. H. Evans), the Dean of the College (Canon 
E. S. Abbott), and including an address by the 
Very Rev. W. R. Matthews, Dean of St. Paul’s 
Cathedral, himself a Fellow of King’s. The subse- 
quent buffet tea provided a welcome opportunity 
for the reunion of past and present King’s engineers, 
as a preliminary to an address on “The King’s 
College Engineering Society,” delivered in the 
Great Hall by Professor 8. J. Davies, D.Sc. (Eng.). 
We commence to reprint this address on page 199. 
The chair was taken at this meeting by Mr. R. J. 
Hartles, President of the Engineering Society, who 
subsequently relinquished it to the Principal, 
Sir William Halliday, M.A., who presented the 
awards for the papers delivered during the session. 
The premier award, the Wilson Memorial Prize, 
went to Mr. W. M. Johns for his paper on ‘‘ Some 
Explosives and Their Employment.” The second 
and third prizes were awarded to Mr. M. J. Kenn 
and Mr. J. G. Giles, respectively. The first prize 
for an industria] report was awarded to Mr. J. A. 
Baker. On Friday, March 7, a reception and 
dinner were held at the Savoy Hotel, the numerous 
guests including representatives of practically every 
branch of the engineering profession. The chair 
was occupied by Mr. H. F. Faultless, B.Sc., President 
of the Engineering Branch of the Old Students’ 
Association, who mentioned, in proposing the 
toast of “The Guests,” that a history of the 
Engineering Society was being compiled by Mr. 
W. O. Skeat. Sir William Halcrow, President of 
the Institution of Civil Engineers, and Professor D. 
Hughes Parry, Vice-Chancellor of the University 
of London, responded to the toast. The Dean of 
St. Paul’s (the Very Rev. W. R. Matthews), in 
proposing the toast of ‘‘ The Engineering Society, 
Past and Present,”’ stressed the value of the Society 
in maintaining a link with and between King’s 
engineers of all ages—a fact which the gathering 
well exemplified ; and Mr. R. J. Hartles, in reply, 
said that, while the number of papers (nine) pre- 
sented during the previous session was rather below 
the average for the century of the Society’s existence, 
the quality was high, as was that of the industrial 
reports prepared by students on the basis of their 
vacations spent in engineering works. The toast 
of “‘ The Staff’ was proposed by Mr. A. R. Watson 
and acknowledged by Sir William Halliday, who 
took the opportunity to pay a tribute to the work 
of the late Professor Ernest Wilson—‘‘a great 
man with a bright and original mind ”’—in whose 
memory the Wilson Memorial Prize had been 
founded. He also expressed appreciation of the 
constant and valuable support that the Faculty 
had enjoyed from the three senior engineering 
Institutions. The centenary proceedings concluded 
on Saturday, March 8, with a dance, held in the 
Bush House restaurant. 


Propossp INTERNATIONAL EXHIBITION IN 
Lonpon,. 


Sunce the centenary of the Great Exhibition of 
1851 falls in four years’ time it is not surprisi 
that a movement has been set afoot to celebrate 
it by the holding of an International Exhibition in 
London, the first in this country for seventy years. 
A conference on the matter was held in the rooms 





of the Royal Society of Arts, Adelphi, London, on 


Thursday, February 6, at which the chair was taken 
by the Rt. Hon. Viscount Bennett, P.C., K.C., 
LL.D., president of the Society, and the opening 
address was contributed by the Rt. Hon. Viscount 
Samuel, P.C., G.C.B., G.B.E., one of its vice- 
presidents, support being also afforded by another 
vice-president, Mr. E. W. Goodale, C.B.E., M.C. 
The conference was not a public one, but was con- 
fined to representatives from a wide range of organi- 
sations, of which some 120 were present. It would 
serve no purpose to detail at this stage the arguments 
for and against the holding of an International Exhi- 
bition in 1951, but by way of record, seeing that a 
growing proportion of exhibits at such exhibitions 
is of engineering products, and therefore concerns 
the engineer, the position obtaining when the meeting 
was called may be briefly outlined. The Royal 
Society of Arts, which played a very important 
part in the organisation of the 1851 exhibition, 
is again displaying initiative in considering the 
practicability of one in 1951, or as soon after that 
date as may be possible. A report submitted to 
the Government in December, 1945, elicited a state- 
ment in the House of Commons in April, 1946, that 
the Government was to accept its recom- 
mendation for the holding of an International 
Exhibition, but were, averse from the use of the 
historic site in Hyde Park. A further approach, in 
December, 1946, in which an attempt was made to 
obtain reconsideration of the site, was replied to 
by Sir Stafford Cripps to the effect that not only 
would the use of the Hyde Park site mean the loss 
of amenities by local residents, particularly the 
poorer people of Paddington, but the temporary 
nature of the buildings thereby necessitated would 
involve the use of materials, such as timber,which 
were in short supply, instead of concrete, which 
could be employed on other sites. The first objec- 
tion may be dismissed with the comment that 
it is unduly subordinating the national to sec- 
tional interests; the second carries more weight, 
but is not insuperable. The Conference was called 
to discuss the position outlined above ; should any 
authoritative engineering organisation or group of 
firms have any constructive suggestions to offer the 
Royal Society of Arts will, no doubt, be glad to 
have them. 


Toe WorK OF THE LONDON PowER COMPANY. 


The annual report of the London Power Company, 
Limited, for the year ended December 31, 1946, 
discloses that the total output during the twelve 
months was 2,786,908,309 kWh, compared with 
2,563,541,274 kWhin 1945, an increase of 223,367,035 
kWh, or 8-7 per cent. The maximum demand also 
rose from 621,550 kW to 686,400 kW. The output 
to the constituent companies was 1,802,080,986 
kWh, compared with 1,577,313,075 kWh in 1945, 
an increase of 14 per cent. On the other hand, the 
output to the Central Electricity Board fell from 
986,228,199 kWh to 984,827,053 kWh, a decrease of 
1,401,146 kWh, or less than 1 per cent. i 
the year, a 30,000-kW turbo-alternator and four 
boiler units were commissioned at Willesden, but 
the extensions at Battersea B station, which were 
scheduled for completion in the winter of 1948-49, 
have been delayed, and will not be ready until 
1950. Some delay has also occurred in connection 
with the establishment of a new distributing station 
at Cranford to meet the future requirements of the 
western area of the Metropolitan Electric Supply 
Company. A contract was placed for further 
22-kV interconnection between Battersea and the 
Horseferry-road distributing station of Central 
London Electricity, Limited, and negotiations are 
advanced for the laying of further cables to streng- 
then the network in the Central London area. 
At the request of the Electricity Commissioners, 
consideration has been given to standardising the 
supply of energy to the Southern Railway Company 
from the Deptford East station. In view of the 
date at which the existing plant will become time- 
expired, preliminary designs for a new station have 
been prepared. Similar consideration has been 
given to the standard supply furnished from Willes- 
den, on account of the approaching date when the 
plant will also become time-expired. -During the 
year, negotiations have been successfully. concluded 





for bulk supplies to Bethnal Green and to the 
London and North Eastern Railway in connection 
with the Liverpool Street-Shenfield electrification. 


Powe. Dourrryn TECHNICAL SERVICES, 
Limited. 


;The high cost of fuel and power make it desirable 
for all firms to consider the correct utilisation of 
heat and energy in existing works and also to take 
fuel efficiency prominently into account when design- 
ing new plant. Until January 1, Messrs. Powell 

Limited, were the largest colliery owners 
in this country, if not in the world, and they pro- 
duced 10 million tons of coal a year. The firm com- 
prised many associated companies and consumed, 
in their own works, some 500,000 tons of coal 
annually. The Powell Duffryn group have devoted 
much time, energy and money to research into the 
technique of coal mining and the preparation of 
coal for the market, and have conducted much 
valuable work on the processing of coal and its 
derivatives. They have also maintained a staff of 
specialists to deal with all matters connected with 
the efficient. use of fuel, not only in their own works 
but at the premises of their industrial consumers. 
When their mines were transferred to the National 
Coal Board, Messrs. Powell Duffryn retained their 
world-wide exporting, marketing and bunkering 
interests and also their organisation for promoting 
efficient fuel utilisation. On account of the import- 
ance which attaches to the problem of fuel efficiency 
in all countries, they have decided to set up a new 
organisation to give practical help to industry in 
all matters of fuel production and utilisation. For 
this purpose a new company has been formed, known 
as Powell Duffryn Technical Services, Limited, 40, 
Lime-street, London, E.C.3, of which Mr. R. W. 
Foot, M.C., O.B.E., lately chairman of the Mining 
Association of Great Britain and a managing director 
of the Powell Duffryn group, is chairman. The 
other directors of the new company are Mr. E. L. 
Hann, chairman and a managing director of Powell 
Duffryn; Mr. J. G. Bennett, who resigned his 
position as director of the British Coal Utilisation 
Research Association in November, 1944, to become 
a technical director of Powell Duffryn; and Mr. 
W. L. Boon, O.B.E., M.I.Mech.E., a fuel techno- 
logist and for many years general manager of the 
London Counties Coke Association. Briefly, the 
aims of the new organisation are to place at the 
disposal of industrial undertakings a highly-quali- 
fied and impartial advisory and consultant service 
to deal with the efficient and economical use of all 
types of fuel for all industrial purposes and pro- 
cesses; to investigate and advise upon desirable 
changes and the economies to be thereby achieved ; 
to arrange and supervise the installation of new 
plant, where necessary, and to act as consultants on 
any aspect of mining, particularly coal mining, in 
any part of the world. 


Tue GavuGE aNnD Toot Makers’ ASSOCIATION. 


In view of the recent interruption of normal 
industrial activities, it was to be expected that some 
reference to this topic would be made in the speeches 
at the Gauge and Tool Makers’ Association luncheon, 
held in London on Tuesday, March 11, especially a 
the principal guest was the Rt. Hon. Lord Woolton. 
The President, Mr. H. H. Harley, C.B.E., who occu- 
pied the chair, did not mention it at the outset, 
but Lord Woolton, reviewing the present difficulties 
of industry and commenting upon them in trenchant 
terms, gave a lead in this respect which the President, 
in his acknowledgment, and the other speakers 
who addressed the company, were not slow to follow. 
Lord Woolton congratulated the Association on the 
long-term view evinced by their establishment of a 
scheme for the training of apprentices in the exacting 
craft of gauge and tool making, and hoped that these 
new entrants to the industry, as well as those 
already in it, would keep constantly in mind that 
it was the quality of British goods and the integrity 
of the British merchant that had raised Britain, in 
the past, to a position that was the envy of the 
commercial world. The toast of ‘Our Guests” 
was proposed by Mr. F. W. Halliwell, chairman of 
the Association, and.acknowedged by by Sir Lionel 
Kearns, C.B.E., vice-chairman of the Production 
Engineering Research Association. 
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LETTER TO THE EDITOR. 


ADIABATIC PROCESSES. 
To THE Eprror oF ENGINEERING. 


Sm,—The current controversy in your columns 
on adiabatic processes appears to arise mainly from 
the two “schools” using different phraseology to 
describe the same well-known physical processes. 
Convention A, as used by Mr. Pochobradsky, or 
convention B, preferred by Dr. Geyer and others, 
are each perfectly reasonable in themselves, but it 
is essential to standardise one of these conventions 
only, and the question therefore arises which it 
should be. 

Historically, many eminent engineers and physi- 
cists can be quoted to suit either or both conventions, 
80 that consideration of the past is not likely to settle 
the point amicably. Etymology, however, would 
advocate the use of convention B (the word “ adia- 
batic,” derived from Greek, is translatable with 
regard to heat problems as “insulated,” no more 
and no less). The tendency in other countries also, 
notably America, is towards the use of convention B. 

I would submit, therefore, that there is no funda- 
mental principle of thermodynamics involved here— 
merely a matter of phraseology—and that a ruling 
on the question of standardising the terms to be 
used is urgently required from some body in authority 
to prevent further harm being caused by this 
anomaly. 

Yours faithfully, 


Evan R. CAMERON. 
47, Stirling Avenue, 
Westerton, 
Glasgow. 
February 11, 1947. 





To THe Eprror oF ENGINEERING. 


Smr,—May I suggest that the confusion of 
thought on adiabatic and isentropic processes 
springs from a lack of sufficient emphasis on the 
differences between real or irreversible and ideal or 
reversible processes by those responsible for teaching 
the subject of applied thermodynamics. Ideal 
reversible processes can only exist in the imagina- 
tion, being purely hypothetical processes imagined 
proceeding as a series of infinitesimal changes 
during which the medium is assumed to pass through 
a succession of near-equilibrium states in order that 
one can imagine that such processes may proceed 
in either direction—the medium or substance 
being in the same condition in all respects at each 
corresponding stage in both direct and reversed 
processes. In practice, such ideal reversible pro- 
cesses do not, of course, exist, since eddies, turbu- 
lence and frictional heat cannot be eliminated 
entirely during a real process, or be reconverted 
when a real process is reversed. 

An adiabatic process, as Mr. Pochobradsky 
points out in his letter printed in your issue of 
February 7, on page 139, has been defined in classical 
thermodynamics and handed down from Carnot’s 
time to Ewing’s, as an ideal and reversible process 
during which no heat is allowed to enter or leave 
the medium. Such a process would, of course, be 
isentropic if it could really happen. On the other 
hand, if a real process actually does take place at 
constant entropy, as is possible in practice, this 
particular isentropic process, being real, is irrever- 
sible and, therefore, cannot be adiabatic as defined 
above. 

Absence of heat interchange with external bodies 
or surroundings is a necessary condition but not, by 
itself, a sufficient condition of an adiabatic process, 
for the latter demands that the process be reversible 
as well. A real process. can, therefore, never be 
adiabatic, although a real process can be isentropic. 
An isentropic process is not necessarily an adiabatic 
process, being only so when, in adilition to being 
isentropic, it is reversible ‘in the sense mentioned 
above, i.e., only when it does not really exist, 
except in the mind. 

Planck obviously strayed from the accepted 
definition of an adiabatic when, as is suggested by 
Dr. Geyer, he used the term for the irreversible 
process of throttling; for, although this process 





may take place without heat exchange with sur- 
roundings, the process is not adiabatic. In fact, 
on the usual total heat-entropy chart, it is seen that 
the process could not be farther away from being 
adiabatic, since the line representing it would be 
horizontal whereas an adiabatic process, being 
isentropic, would be represented vertically. 

An adiabatic process can exist only in theory and 
never in practice, whereas an isentropic process can 
exist both in theory and in practice. There appears 
to be no necessity to depart from the definition of 
an adiabatic and also of an isothermal as ideal, 
reversible and, therefore, imaginary processes, 
which definition has been handed on to successive 
generations since the days of Carnot. It is well 
known that two of each of these hypothetical and 
imaginary processes go to form his famous reversible 
and perfect cycle, the only fault of which seems to 
be that it won’t work ! 

Yours faithfully, 
A. C. WaLsHaw. 
Birmingham. 
February 26, 1947. 





To THE Eprror oF ENGINEERING. 


Sm,—I have followed with great interest the 
recent correspondence in your columns on the 
subject of adiabatic processes and may I, as a mere 
student, ask for the following suggestions to be given 
consideration by the “ great ones ” who, I am happy 
to note, are anxious to eliminate some of the confu- 
sion which we young engineers suffer. I suggest 
the following definitions :— 

Isentropic Change.—A reversible change of state 
at constant entropy within a perfect gas, during 
which work is performed as the result of a change 
in the internal energy of the substance ; the total 
heat being unaffected by any external agency and 
remaining constant. In fact, Poisson’s ideal process 
in accordance with the law P V’= a constant. 

Isothermal Change.—A reversible change of state 
within a perfect gas during which work is performed 
as the result of a change in the total entropy and 
heat in the substance, the temperature and the 
internal energy remaining constant in accordance 
with the law P V = a constant. 

These are definitions of ideal processes, incapable 
of practical realisation, insofar as they depend on 
the use of a perfect gas and a perfect non-conducting 
material. 

May I suggest also that all practical and, therefore, 
irreversible processes, following the. law P V"=a 
constant (where n < land > y) be termed “ poly- 
tropic” and the terms “adiabatic,” “irreversible 
adiabatic,” and “‘ adiathermal ” be discontinued as 
being superfluous and only increasing the student’s 
confusion. 

Yours faithfully, 
C. A. BAINBRIDGE. 
The Turret, 
Rectory-lane, 
Sidcup, Kent. 
February 26, 1947. 





LIFE OF SIR GEORGE CAYLEY. 
To THE Eprror oF ENGINEERING. 
Sm,—With a view to writing a biography of 
Sir George Cayley, ‘‘ The Father of Aeronautics,” 
I am anxious to obtain all available knowledge 
bearing on Cayley’s mechanical, social and political 
activities, and I should be grateful to any of your 
readers who may be able to direct me to sources of 
information. Though Cayley’s activities were wide- 
spread, and though he had a large circle of friends at 
home and abroad—among others, Sir Anthony 
Carlisle, Sir Goldsworthy Gurney, Charles Babbage, 
George Rennie, Bryan Donkin and Baron Cuvier— 
and though he was held in high esteem by engineers 
and scientists of his day, little is known of his life. 
His name does not appear in the Dictionary of 
National Biography, except for a very brief mention 
in the article on Babbage. 
Yours faithfully, 
J. E. Hopeson. 
115, Chancery-lane, 
London, W.C.2. 


** ENGYNES.”’ 
To THe Eprror oF ENGINEERING. 


Sm,—On my return from America, I had an 
opportunity of reading Mr. Vowles’s interesting 
letter in your issue of January 10, in which he 
contests my view that rotary mechanisms may not 
have preceded the Greek period. 

In respect to the “‘engine ” referred to by Hero. 
dotus, the word used specifically means swape, 
i.e., shaduf, and should be so translated. As to 
the hanging gardens, doubtless means of lifting 
water were used, but the drawings of the structure 
shown in King’s History of Babylon are most 
difficult to reconcile with the normal arrangement 
of the chain of pots ; and, if that structure is actu. 
ally part of the hanging gardens, I conjecture that 
the lift was by simple pulley. As to Vitruvius’s 
reference, which Mr. Vowles could not trace, the 
last sentence in Chapter I of Book X, reads :— 
‘Hence we will begin to explain, so that they may 
be known, machines which are rarely employed ” 
(quae raro veniunt ad manus) (Granger’s translation, 
1933, Loeb Classics). 

Again, in the same chapter, Vitruvius implies 
that ‘‘ our fathers ” developed machines by consider- 
ing the rotary movements in the heavens, which, it 
was a commonplace in Greek thought, had been 
first clearly defined by Pythagoras and Plato. As 
to the use of simple rotary motion among the 
Egyptians, there is one example of a simple wheel 
base to a scaling ladder dating to the fifth dynasty. 

There are several references to the sagieh in papyri 
of the Greek period, but I know of no clear evidence 
that they preceded that time. Mr. F. W. Robins, 
in his book The Story of Water Supply, says that 
the sagieh “is in such widespread use in primitive 
communities as to suggest a considerably greater 
antiquity in its place or places of origin ” (than late 
Roman times in Egypt, as suggested by Petrie) ; 
but the very spread of the Roman Empire may be 
the explanation of this wide distribution. Mr. 
Binnie, in his presidential address to the Institution 
of Civil Engineers, in 1938, referred to a rather 
complex hoist as being shown on an Egyptian wall 
painting, but none of my Egyptologist acquaintances 
have been able to confirm this, let alone to give its 
date. 

I hope Mr. Vowles will find some evidence to sup- 
port his contention and am much obliged by his 
criticism. 

Yours faithfully, 
HERBERT CHATLEY. 
4, Belgrave-road, 
Bath, Som. 
February 28, 1947. 





LOCATION OF FUTURE ELECTRIC 
POWER STATIONS. 


To THe Eprror oF ENGINEERING. 


Sm,—The additional electric generating plant 
which must be made and installed from now on, 
considered in conjunction with the fuel crisis, 
causes one to review the factors which have deter- 
mined the geographical position of power stations. 
With modern generating and transmission equip- 
ment, it is difficult to believe that it is more econo- 
mical to move millions of tons of coal about the 
country every year than to generate at the pit-heads, 
or as near thereto as water supply will allow. 

*The experiences which we have had recently 
suggest that the ratios of the determining factors 
used in the past might be reviewed when considering 
future sites, even if this entails raising the present 
132-kV transmission voltage. 

Yours faithfully, 

F. C. Fuss, A.M.I.E.E. 


St. Mary’s Road, 
Leatherhead, Surrey. 
February 27, 1947. 





LECTURE ON OARBURATION.—The next lecture meet- 
ing of the Institute of Road Transport Engineers, 174, 
Palace Chambers, Bridge-street, London, 8.W.1, will 
be held at the Royal Society of Arte, John Adam-street, 
London, W.O.2, at 6 p.m., on Thursday, March 20, when 





February 10, 1947. 


Mr. L. J. Spencer will speak on “‘ Carburation.” 
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OBITUARY. 


DR. A. H. JAY. 


Ir is with regret that we note the death of Dr. 
Alfred Hartley Jay, which occurred on February 26, 
in a hospital at Sheffield, following upon a motor-car 
accident on February 22. Dr. Jay, who was only 
40 years of age, was on the staff of the research and 
development department of the United Steel Com- 
panies, Limited, Sheffield, and was well known for 
his work in connection with the crystallographic 
X-ray examination of ferrous materials and also for 
researches on refractories carried out in co-operation 
with Dr. J. H. Chesters. He received his education 
at Nelson Secondary School, Lancashire, and, 
winning a scholarship, entered the University of 
Manchester, graduating in the Honours Physics 
School in 1928. Jay was then awarded a two-year 
grant by the Department of Scientific and Indus- 
trial Research, and worked with Dr. A. J. Bradley, 
M.A., F.R.S., in the laboratories of Sir Lawrence 
Bragg, F.R.S. He obtained the degree of M.Sc., 
for a thesis presented in 1931, and then, as holder 
of the Priestley Scholarship, the Beyer Fellowship 
awarded by the University of Manchester, and a 
research grant given by the Metropolitan-Vickers 
Electrical Company, Limited, he carried out a 
further two years’ work, receiving the degree of 
Doctor of Philosophy in 1933. During this period 
he made several important contributions to the 
technique of X-ray analysis. 

In October, 1933, Dr. Jay joined the central 
research department of the United Steel Com- 
panies, Limited, where he carried out important 
work. Not content with the available equipment for 
the measurement of spacings on X-ray films, he 
designed his own apparatus and followed this up 
with a simple and practical form of photometer. 
He was continually improving his own technique, 
and possessed remarkable ability for sorting out the 
constituents present in the various complex materials 
with which he had to deal. It was Dr. Jay’s X-ray 
analysis of a number of ‘ perished ” dolomite bricks 
which gave the clue regarding the real cause of 
failure, and pointed the way to the adoption of the 
stabilised-dolomite brick in which the tendency of 
the calcined dolomite, on storage, to react with 
moisture in the air to form hydrate is prevented by 
firing the dolomite in a rotary kiln with a suitable 
admixture of serpentine and other stabilisers. Dr. 
Jay also gave valuable information regarding the 
firing treatment of fireclay bricks. During the last 
few years of his life, he carried out much useful 
work on the constitution of steelmaking clays. 





MR. HENRY GREENLY. 


WE regret to announce the death of Mr. Henry 
Greenly, a model engineer of repute, who died on 
March 4, 1947, at the age of 70. He was best known 
for his model engineering and light railway work, 
and for his writings on these subjects, but his 
interests covered a much wider field. Mr. Greenly 
received his engineering training on the Metropolitan 
Railway, and his early interest in model work led 
him to enter competitions for the design of model 
railway systems, which were organised by The 
Model Engineer at the turn of the century. He 
succeeded in winning many of the awards, and, in 
1901, was appointed assistant editor of The Model 
Engineer. In 1906, he resigned to become a con- 
sulting engineer, specialising in model work. He 
collaborated with Mr. W. J. Bassett-Lowke in the 
preparation of locomotive designs for miniature rail- 
ways at home and oversea, and, in 1908, founded a 
monthly magazine, Models, Railways and Locomo- 
tives, of which he was editor until publication was 
terminated in 1916. During the 1914-18 war he 
worked in the drawing office of the Royal Aircraft 
Factory, at Farnborough. and was primarily respon- 
sible for the invention of a flash-eliminator for 
machine guns. 

From 1919 to 1922, Mr. Greenly acted as con- 
sultant and designer to several firms engaged in 
the production of model locomotives and railways, 
and in the latter year he was appointed engineer to 
the Ravenglass and Eskdale Light Railway in 


Cumberland. This 15-in. gauge railway was used 
for passenger, Royal Mail, and granite traffic, and 
during his association Mr.-Greenly installed stone- 
crushing and screening plant, sidings, and: tipplers 
at the terminus. He also designed a locomotive, 
the ‘‘ River Esk,” in which were incorporated 
poppet valves actuated by Lentz gear. During this 
period he published Model Steam Locomotives and 
Model Railways, two books which achieved the 
status of standard works in their sphere. His 
principal work, however, was the construction of the 
Romney, Hythe and Dymchurch Light Railway 
between 1926 and 1930, for which he was civil and 
mechanical engineer, and designed the 4-6-2 and 
2-8-0 locomotives which were built by Messrs. 
Davey, Paxman and Company for the railway. In 
1930, Mr. Greenly returned to consulting work and 
continued to contribute to model engineering 
journals until his retirement about five years ago. 





THE INSTITUTE OF METALS. 


Tur thirty-ninth annual general meeting of the 
Institute of Metals opened on the morning of 
Wednesday, March 5, and was concluded ater a 
morning session on Friday, March 7. The first 
session was held at the Institution of Civil Engineers, 
London, with the President, Colonel P. G. J. 
Gueterbock, C.B., D.S.O., M.A., in the chair. 


REPORT OF THE COUNCIL. 


The first matter put before the members, after 
the minutes of the previous meeting had been 
dealt with, was the presentation of the report of the 
Council. The report, which covered the activities 
of the Institute for the year 1946, showed that the 
members on the roll, on December 31 last, totalled 
2,980, as compared with 2,598 on December 31, 
1945, and 2,337 on December 31, 1939. The Council 
recorded with regret the deaths of a number of 
members, including Sir Stanley Badock, Professor 
E. J. Cohen, Mr. J. Henderson, Mr. E. G. Izod, 
Lt.-Col. W. G. Newey (on active service), Professor 
L. S. Ornstein, Lt.-Col. E. Pam, Mr. J. Paterson, 
Dr. A. H. White and Mr. S. V. Williams. During 
the year, 39 papers and addresses had been pub- 
lished, this being the greatest number printed in 
any year in the Institute’s history. Each of the five 
local sections of the Institute had arranged an 
attractive programme for the present session and 
meetings were being well attended. The Council 
looked to the local sections for a great expansion 
in their work and hoped that members would give 
them full support. The Metal Physics Committee 
had met regularly during the year and the Council 
had approved their recommendation that a two-day 
Symposium on “Internal Stresses in Metals and 
Alloys”’ be organised in London in the co of 
the present year. This conference was being 
planned in association with the Faraday Society, 
the Institute of Physics, the Institution of Auto- 
mobile Engineers, the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Physical 
Society, and the Royal Aeronautical Society. 


Honorary TREASURER’S REPORT. 


The report placed before the meeting by the 
honorary treasurer, Mr. H. S. Tasker, indicated 
that the income for the financial year ended June 30, 
1946, amounted to 9,036l/., and the expenditure to 
8,904/., thus showing an excess of income over 
expenditure of 1321. Mr. Tasker pointed out that 
there had been a general increase in costs, and 
careful estimates had been prepared in respect of 
the year 1946-47. Although it was estimated 
that a moderate continued increase of income should 
be received, there was no doubt that the expenses 
of the Institute, during the current year, would 
exceed the total income by a substantial figure. 
It should be noted, however, that the war-time 
emergency fund now amounted to 7,7671. 


ELECTION OF OFFICERS AND 
ANNOUNCEMENTS, 
The secretary then announced that the under- 
mentioned members, nominated by the Council at 
the autumn meeting on September 10, 1946, were 


bock was re-elected President and Mr. J. Cartland, 
M.C., was elected vice-president. Four members 
were elected to the Council, namely, Professor Leslie 
Aitchison, Mr. John Arnott, Dr. M. Cook and Mr. 
A. J. Murphy, The President then proposed a vote 
of thanks to the retiring vice-president, Mr. G. L. 
Bailey, and to the retiring members of Council, Sir 
Clive Baillieu, K.B.E., C.M.G., Dr. A. G. C. Gwyer, 
and Dr. C. Sykes, F.R.S. Colonel Gueterbock 
added, however, that Mr. G. L. Bailey had been 
re-appointed to the Council as a representative of 
the Institution of Metallurgists. The President’s 
final announcements were to the effect that, in con- 
nection with the May Lecture, it had been decided 
to have a discussion of papers on Thursday, May 22, 
the May Lecture being delivered at 6 p.m., on 
Wednesday, May 21, when Sir Wallace Akers, 
C.B.E., a director of Imperial Chemical Industries 
Limited, would speak on a subject connected with 
atomic energy. 


Tae PLatinum MeEpat. 


The President then announced that the Institute’s 
Platinum Medal for 1947 had been awarded jointly 
to Dr. and Mrs. J. L. Haughton, née Dr. Marie L. V. 
Gayler. In presenting the medal, Colonel Gueter- 
bock referred to the brilliant scientific work of the 
recipients which had been concerned chiefly with 
the structure of the light-metal alloys. He added 
that while both Dr. and Mrs. Haughton had now 
retired from the scientific staff of the National 
Physical Laboratory, ‘they had accepted certain 
consultative appointments so that their abilities 
and experience would still be at the service of 
metallurgical science. In returning thanks for the 
honour conferred upon his wife and himself, Dr. 
Haughton said that they felt that in making this 
award to them the Institute had also made it to the 
Metallurgical Department of the National Physical 
Laboratory, for all that they had been able to 
accomplish had been due to the great facilities and 
enthusiastic help given them in that establishment. 

Addresses were then delivered by each of the 
medallists, that by Dr. Gayler dealing mainly with 
age-hardening phenomena and recent theories put 
forward to explain them. She emphasised the 
importance of the work of the metallographer rather 
than that of the X-ray physicist in future researches 
in this field, and concluded with brief allusions to the 
influence of ageing on stress corrosion and on creep 
testing. Dr. Haughton’s address was upon the 
subject of the ‘‘ History of Thermal Equilibrium 
Diagrams.’ He stated that some work had been 
carried out on as many as 33 binary and 18 ternary 
systems before the dawn of the present century. 
One of the earliest workers in this field was Sir 
W. C. Roberts-Austen, who published the first 
results of his researches in 1875. Work by R. 
Mannesmann on the iron-carbon system had fol- 
lowed in 1879, and in 1896, H. Gautier published 
diagrams of the liquidus curves of 25 systems. Of 
the 18 investigations on ternary systems conducted 
before 1900, 14 had been carried out by C. R. A. 
Wright, who was lecturer in physical chemistry in 
St. Mary’s Hospital,.London. The results of the 
first of a number of researches by C. T. Heycock and 
F. H. Neville, which were long to remain classics, 
were published in 1897. Other investigators who 
had carried out work in this field prior to 1900 
included G. Charpy, A Sauveur, N. S. Kurnakoff 
and G. J. Petrenko. In the early years of the 
Twentieth Century, work on a large number of alloy 
systems had been published, much of it by students 
of Professor G. Tammann, of Gottingen University ; 
the diagrams of the Tammann school, however, were 
intended only as preliminary surveys. Subse- 
quently, investigations had progressed and multi- 
plied, and whereas, in early researches, the pyro- 
meter was practically the only instrument employed, 
the accuracy of measurement of the observations 
made increased progressively as a result of-improve- 
ments in furnaces, thermostats, dilatometers and 
other equipment used and the introduction of such 
instruments as the Rosenhain plotting chronograph 
and the Payne automatic potentiometer for thermal 
analysis. 

At this point, the President adjourned the meeting 
until the afternoon. 











duly elected: for the year 1947-48. Colonel Gueter- 


(To be continued.) 
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ELECTRICAL PLANT SHORTAGES 
AND FUEL RESTRICTIONS. 


As is well known, the difficulties which British elec- 
tricity supply’ undertakings have been experiencing in 
face of the mid-winter demands for power arise from 
two causes: fuel and plant shortages. During the 
past five weeks, the effect of the former have been 
particularly patent, and the only comment that need be 
made here is to express the hope that the worst of the 
crisis is over. On the other hand, the effects of the 
second shortage are likely to be felt until at least 1950, 
and may well be illustrated by calling attention to the 
relationship between plant availability and peak load 
demand as it existed at the end of January. For that 
purpose, we reproduce the diagram given in Fig. 1, 
which shows the load on the national grid system on 
Thursday, January 30, when, it is estimated, that 
the highest demand so far recorded took place. At the 
time of this peak demand the rated capacity of the 
available plant was 9,015 MW, though it was possible 
to meet a load of 9,092 MW by making use of the 
overload capacity. The estimated maximum demand, 
had everything been normal, would, however, have 
been 10,920 MW. It was, therefore, necessary to 
reduce this difference of 1,828 MW, first by allowing 
the frequency to fall from 50 to 48 cycles per second, 
as shown in the lower curve in the diagram, thus 
accounting for 295 MW, and then by shedding load in 
the various Central Electricity Board areas in propor- 
tions varying from 25 per cent. to 10 per cent., so that 
a total of 1,533 MW was made up.- It is not possible 
to reduce the frequency below 48 cycles per second, 
since the consequent slowing down of the auxiliaries 
would quickly become cumulative and would lead to 
a complete shut down. In this connection, it may be 
pointed out that the lowest of the load curves shows 
the load actually carried, the shaded portion just 
above being the load saved by frequency reduction, 
and the upper blacked-in portion that similarly saved 
by shedding. The two upper areas are hypothetical, 
to the extent that they are calculated from the increases 
in demand which would have occurred had the fre- 
quency not been lowered or the load shed. 

Further to illustrate the seriousness of the position, 
it may be mentioned that on the day in question the 
rated maximum capacity of the plant installed in the 
stations connected to the Board’s system was 10,666 
MW. Of this, however, 1,651 MW was not available, 
914 MW being out of action due to breakdown, 204 MW 
owing to overhaul, 374 MW to unsuitable fuel, and 
159 MW to other causes, including circuit restrictions. 
As regards output, it may be mentioned also that this 
was higher on Wednesday, January 29, than on Janu- 
ary 30, the rated capacity of the plant on the first of 
these days being 9,152 MW and the load actually met 
9,261 MW. What may be called the hypothetical maxi- 
mum demand was, however, not so great on the first as 
on the second of these days. It may be added that 
there has been some slight improvement in the plant 
position during the past twelve months. Compared with 
January, 1946, the rated maximum output capacity of 
the plant installed has increased by 139 MW and the 
losses due to overhaul and other causes have been 
reduced by 50 per cent. On. the other hand, the losses 
due to breakdown and unsuitable fuel have both 
increased by some 50 per cent. In connection with the 
latter of these items, it should be pointed out that the 
trouble is less due to poor quality of the coal, as such, 
than to lack of consistency and the difficulty of securing 
the exact qualities for which the boilers have been 
designed. An additional obstacle to improvement has 
been the exceptionally severe operating conditions 
during the winter quarter, as will be clear when it is 
stated that since the beginning of December the maxi- 
mum load on each working day has exceeded 9,000 MW, 
and that a proportion of this exceptional demand has 
had to be met by plant of which some 15 per cent. is well 
over 20 years old. It may also be added that it was 
found necessary to shed load on nineteen days during 
both January, 1947, and December 1946. 

As will be appreciated, the difficulties of carrying out 
load shedding up to values as high as 25 per cent. 
are extreme, and call for the greatest care in dealing 
with the heavy transfers of energy which are thereby 
introduced on the network, in order to prevent surges, 
which might cause operation of the circuit breakers. 
This, as will be seen from the curve, necessitated load 
shedding not only during the period between 8 a.m. 
and 6 p.m., when there was insufficient plant to meet the 
total load in the country, but also later in the evenings 
and on Sundays, in order to avoid dangerous overload- 
ing of the transmission lines. A further disability 
arising from these conditions is that owing to the 
necessity of operating for long periods at low fre- 
quency, it has been found impossible to continue the 
correction of synchronous clocks during the night. 

As will be seen from the uppermost of the three 
curves reproduced in Fig. 2, the position, as far as 
demand is concerned, had slightly improved by Wednes- 
day, February 5, when the maximum demand was 


about 8,850 MW, or well within the installed capacity 
of the plant. No.load shedding was, therefore, neces- 
sary on that day. Fuel resources had, however, become 
so meagre that it was necessary to impose widespread 
restrictions on coal consumption, and these first came 
into force on Monday, February 10. The effect of these 
restrictions is indicated in the lowest of the curves in 
Fig. 2, which shows the load on Wednesday, Feb- 
ruary 19. As will be seen, the reduction in the morning 

was from 8,850 MW to 7,500 MW, or about 
10 per cent. Moreover, while on February 5 the load 
approximated to the peak demand throughout the 
morning, on Wednesday, February 19, there was a 
considerable falling off owing to the restrictions, so 
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February 5, to 79,400 tons on Wednesday, February 19 

a saving of 27,500 tons, or 25-7 per cent. On Wedneg. 
day, February 19, the consumption was 75,517 tongs 

a saving of 31,383 tons, or 29-4 per cent., compared 
with the same day of the week a fortnight carliey 

while on Wednesday, February 26, it was 83,61() tons. 
a saving of 23,740 tons, or 22-2 per cent. On Wednes. 
day, March 5, after the restrictions had been removed 

it was 93,640 tons, a saving of 13,260 tons, or 12-4 per 
cent. It may be added that the savings varied a great 
deal in the different areas, attaining a figure of nearly 
45 per cent. in north-west England and central England 
on Wednesday, February 19, compared with 9 per cent, 
in north-east England. As regards the savings over 
the whole period, the Prime Minister in the House of 
Commons on Wednesday, March 5, gave some figures 
which showed that the coal consumption during the 
week ending Sunday, February 16, was 496,520 tons, 
increasing to 502,363 tons during the week ending 
Sunday, February 23, and to 545,215 tons during the 
week ending Sunday, March 2, a total of 1,544,078 
for the three weeks. During the week ending Sunday, 
February 9, the consumption was 698,000 tons, 
Assuming that:consumption had continued at this rate 
during the next three weeks, the total would have been 
2,094,900 tons. A saving of 550,802 tons, or 26 per 
cent. was therefore realised by the imposition of the 
restrictions. A significant feature of these figures jg 
that an average saving of a little more than one-quarter 
in fuel consumption was only obtained at the expense 
of widespread industrial dislocation and domestic 
inconvenience. 





ELECTRICAL CATAPULT FOR 
AIRCRAFT. 


An interesting electrically-operated device which, it 
is anticipated, will prove to have advantages over the 
conventional catapult in launching such aircraft as 
need help in take-off, has been developed for the 
United States Navy by the Westinghouse Electric 
and Manufacturing Company, East Pittsburgh, Penn- 
sylvania, U.S.A. The device, known as the “ Electro- 
pult,” is based on the principle of the induction motor, 
and consists of a long horizontal strip of parallel copper 
bars laid transversely and energised by alternating 
current. The strip may be taken as representing the 
stator of a large motor rolled out flat, the rotor being 
represented by a shuttle car, which tows the aircraft, 
having its periphery also laid flat. The travelling field 
created in the strip causes the progressive movement of 
the shuttle car in a manner similar to that in which a 
torque is produced on the ordinary rotor. In appear- 
ance, the centre of the device resembles a railway line 
with very closely pitched sleepers, except that the rails 
which carry the shuttle car are at the sides and are not 
laid on the transverse bars. Farther out, on each side, 
are concrete tracks for the aircraft wheels. The aircraft 
runs on its own wheels and is simply connected to the 
shuttle car by a tow rope. When the flying speed is 
reached the shuttle car is stopped and the tow rope 
drops away, the aircraft being thus free to take the air. 

The power supply is derived from a plant housed 
below ground. It consists of a Pratt and Whitney 
aircraft engine of 1,100 brake horse-power, which drives 
a direct-current generator. The generator supplies a 
motor, the shaft of which carries a flywheel weighing 
24 tons, and is connected to an alternating-current 
generator. The flywheel is run up to a speed of 1,500 
r.p.m., and thereafter, the motor current being cut off, 
delivers its stored energy to the generator, whtich 
supplies 12,000 kW of power to the transverse bars of 
the Electropult during the few seconds required to 
1 h the aircraft. Two Electropults have been 
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that it was below 4,500 MW between 10 a.m. and 
1l a.m. After a short recovery at mid-day, it fell 
still further to about 4,000 MW between 3 p.m. and 
4 p.m., while at 6 p.m. the evening peak was 6,400 MW, 
compared with 8,600 MW at 5 p.m. on Wednesday, 
February 5. The middle curve in Fig. 2 shows the 
position on Wednesday, March 5, when the restrictions 
had been lifted. As will be seen, the morning peak had 
recovered to 8,500 MW at 8 a.m., or not far short of 
the figure four weeks earlier. On the other hand, there 
was still a drop to 7,250 MW at 11 a.m. and to 6,400 MW 
at 3 p.m., following the mid-day recovery, thus showing 
that industry was by no means fully at work, and also 
the effect of the continuing domestic restrictions 

It is not possible to give definite figures for electrical 
output on the three days, but we are informed that the 





built, one of which, at the Naval Air Test Centre, 
Patuxent River, Maryland, has a track 1,382 ft. long 
and a shuttle car 11 ft. 6 in. long by 3 ft. 6 in. wide 
by 5 in. deep. The Electropult is laid on a concrete 
runway 2,800 ft. long by 100 ft. wide. A test on this 
track showed that a jet-propelled aeroplane could be 
launched at a speed of 116 m.p.h. in 4-1 seconds, the 
run being only 340 ft. It is stated that this particular 
aeroplane, had it been unassisted, would have required 
a run of about 2,000 ft. to enable it to take off. A test 
of the shuttle car without any load showed that it 
could accelerate to a speed of 226 m.p.h. in slightly 
less than 500 ft. It would seem that the results are 
considered sufficiently encouraging to warrant pro- 
ceeding further, since designs have been completed for 
an Electropult capable of launching the largest existing 
air liners at a speed of 120 m.p.h. with a take-off run 
of 500 ft., such liners normally requiring a run of about 
4,000 ft. to accelerate to flying speed. It is stated that, 
during acceleration, a passenger would be pressed 
back into his seat for the first two seconds of the 
run with a force roughly equal to his own weight. 
We are indebted to the November, 1946, issue of 
Mechanical Engineering, published by the American 
Society of Mechanical Engineers, for the particulars 





coal consumption fell from 106,900 tons on Wednesday, 
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KING’S COLLEGE ENGINEERING 
SOCIETY, 1847-1947.* 


By Proressor 8. J. Davrzs, D.Sc. (Eng.). 


“ResOLvED that a Society be formed under the 
ganction of the Principal and with the patronage 
of the Professors of King’s College, London, to be called 
the King’s College Engineering Society, and that its 
object be to take in the various scientific and engineering 
periodicals of the day and that it be hereafter extended 
to the reading of original papers, giving prizes, etc., 


This was the resolution, passed on Tuesday, Feb- 
mary 2, 1847, which brought the Society into being. 
Eleven original members were present and 15 further 
members were balloted for and admitted at the first 
meeting. The committee, elected under the chairman- 
ship of Mr. Wells, met three days later and recom- 
mended :—‘‘ That the following books be taken in 
for the use of the Society—Comptes Rendus de V’ Acad- 
emie, Chemical Gazette, Engineer and Architect's Journal, 
Builder, Weale’s Quarterly Papers on Engineering, 
Practical Mechanic and Engineer’s Magazine, The 
Mathematician.” During the rest of the term, frequent 
meetings were held and the rules and organisation of 
the new Society were thrashed out. 

On March 1, it was resolved—‘ That a paper be 
read at every meeting, and that a discussion on that 
paper shall take place at the next meeting before the 
reading of the next paper.” By the end of the term, 
also, “laws” had been printed and presented to 
every member of the Society. The next term began 
with a business meeting at which a new Committee 
was elected, and at which Mr. Vaux gave notice that 
he wished to read a paper on “*‘ Geometrical Staircases,” 
which, in fact, was read on April 26, 1847. During that 
Easter Term papers followed on “‘ Limes,” ‘“‘ Founda- 
tions,” ‘‘ The Solution of Algebraic Equations, Simple 
and Quadratic,” and “‘ The Manufacture of Pig Iron.” 
Before the end of 1847, papers on “‘ Statical Resist- 
ances,” “‘ The Geology of the Falls of Niagara,” ‘“‘ The 
Manufacture of Porcelain,” ‘‘ The History and Manu- 
facture of Coal Gas,” and “‘ The History and Pheno- 
mena of the Daguerreotype,” were read. 

The Society was therefore well launched and two 
valuable traditions had already been established ; the 
reading of papers by the members and the election of 
the Committee every term. Both traditions are still 
followed and the reading of papers forms an important 
part of the present activities of the Society, while the 
terminal changes of committee lead to a wide distri- 
bution among the members of responsibility for con- 
ducting the Society’s affairs. 

To put the foundation of the Society at this time into 
mod perspective, it would be desirable to survey the 

kground against which this enthusiastic group of 
young men lived, but this survey will be limited to 
three matters, namely, the earlier development of 
engineering and the state of engineering practice then 
attained, the contemporary scientific and engineering 
— and the early engineering schools of university 
rank. 

Compared with certain Continental countries—in 

rticular, with France—Great Britain was in a 

kward state as regards engineering at the beginning 
of the Nineteenth Century, although James Brindley 
(1716-1772) had made a great contribution by develop- 
ing the canals and an important system of inland water 
transport, while John Smeaton (1724-1792) in his 
work had covered practically all branches of civil 
engineering, including lighthouses, bridges, harbours, 
canals, and fen drainage. But Brindley and Smeaton 
merely prepared the way for the next and very active 
generation of engineers, in which the three greatest 
names are those of John Rennie (1761-1821), James 
Watt (1736-1819), and Thomas Telford (1757-1834). 
Rennie worked on canals and drainage, docks and break- 
waters, and bridges, and was recently in the public 
mind for his Waterloo Bridge; now, regrettably in 
the opinion of many people, replaced by the new 
structure. Watt, by his great invention of adding a 
Separate condenser to the steam engine, greatly 
improved its efficiency ; aided later by Watt’s great 
ability as a mechanical engineer, the application of the 
steam engine, as a source of power, became widespread 
and made possible the Industrial Revolution. Telford, 
who in his youth worked as a mason on Somerset 
House, was afterwards responsible for the construction 
of canals, including the Caledonian Canal and the Géta 
Ship Canal in Sweden, docks, harbours, and many 
well-known bridges. His best known works, however, 
are the main roads from London to Holyhead, from 
Glasgow to Carlisle, and in the Scottish Highlands. 

We come now to consider the state of engineerin 
practice in the interval between 1838 and 1847. 
London’s system of passenger transport was in its very 
early stages; Shillibeer had begun his horse-drawn 


* Address delivered at the Centenary Meeting of the 
Society, King’s College, University of London, on March 
5,1947. Abridged. 





*bus service in 1829. Steam ’buses were used to a small 
extent, but, although much attention was given to 
them in this period, they were never numerous. 
Macmillan produced a bicycle in 1838, but 40 years 
were yet to pass before bicycles became generally 
available. Street lighting by gas was just coming in. 
London was the first city to use filtering reservoirs 
for its water supply, beginning this practice in 1830 ; 
by 1847, similar works had been erected in Edinburgh, 
Dublin, Manchester, and Liverpool. In 1847, there 
were 500 miles of covered sewers in the Metropolis, 
but the discharge was still directed into the Thames 
without purification. The year 1838 saw the com- 
pletion of the London and Birmingham Railway, of 
the first section of the Great Western Railway from 
Paddington to Maidenhead, and of the first section 
of the London and Southampton Railway from London 
to Woking Common. The London and Greenwich 
Railway was opened in the same year. By 1847, the 
railway mania was raging; amalgamations of separate 
companies to form the trunk lines were ‘common, the 
Midland Railway having been completed in this way in 
1844, and the London and North Western and London, 
Brighton and South Coast Railways in 1846. Loco- 
motives were built in London in 1847 by no less than 
three companies, namely, Braithwaite, Milner and 
Company, of Marylebone-road, G. and J. Rennie, of 
Blackfriars, and George England and Company, of 
Hatcham Iron Works. 

For general power production, the large beam 
engine was declining in popularity by 1838, but its 
use was prolonged by ‘“‘ McNaughting,” that is, by add- 
ing, in accordance with McNaught’s invention of 1845, 
a high-pressure cylinder to the existing low-pressure 
cylinder, so increasing the output. For driving factory 
machinery, three designs commonly in use were 
constructed in London, namely, the compound beam 
engine, with both cylinders at one end and the con- 
necting rod and flywheel at the other, by Wentworth 
of Wandsworth and Horn of Westminster; the 
table engine by Maudslay of Lambeth; and the 
horizontal single-cylinder engine, by Taylor and 
Martineau of City-road, London, at that time, was 
the most important mechanical and marine engineering 
centre in the country. The Cornish boiler was popular, 
but the Lancashire boiler, with two flues, had been 
patented in 1844 by Fairbairn. Green’s fuel econo- 
miser was patented in 1845. This progress in thermal 
power installations was entirely empirical, since 
Joule’s work on the mechanical equivalent of heat, 
which led to the formulation of the First Law of 
Thermodynamics, was not published until 1843. 

To continue with other marks of progress: in 1844, a 
permanent-magnet machine was produced by Wool- 
rich for electroplating. In 1848, Aspdin built his 
first kiln for the manufacture of Portland cement. 
M. I. Brunel introduced the idea of reinforcing brick- 
work by bands of hoop iron laid in mortar between the 
courses. Finally, as an indication of development at 
sea, it may be mentioned that 1847 saw the recognition 
of the improving status of naval engineers by their 
promotion to commissioned rank. Altogether, it is 
clear that the Society was formed at a time of rapid 
expansion in engineering practice generally, and in the 
mechanical engineerjng branch in particular. 

The early years of the Nineteenth Century saw the 
foundation of several scientific societies, including the 
British Association (1831), the Royal Astronomical 
Society (1831), and the Geological Society (1807). 
There was a great wave of interest in scientific matters, 
which, however, was limited to a small section of the 
population; but it was largely under this influence 
that the Institution of Civil Engineers and the Institute 
of British Architects came into being. The Smeatonian 
Society of Civil Engineers, a club rather than a learned 
society, had existed from 1771, but, in 1818, a group of 
young engineers formed a society and, in 1820, they 
invited Telford, himself a Smeatonian, and then the 
doyen of engineers, to become their president. This 
society became the Institution of Civil Engineers, and 
under the very influential leadership of Telford, received 
its Royal Charter in 1828. The Institute of British 
Architects, also an example of progress from a club 
to a learned society, was founded in 1834, received its 
Royal Charter in 1837, and had the prefix “‘ Royal” 
conferred on it in 1866. The rapid development of 
mechanical engineering in the first half of the century 
led, in 1847, to the founding of the Institution of 
Mechanical Engineers; appropriately, the first presi- 
dent was George Stephenson, the ‘‘ Father of Rail- 
ways.” The first meeting of the Institution was held 
on January 27 of that year, six days earlier than the 
first meeting of the King’s College Engineering Society. 
The latter, therefore, is not only, as far as we know, 
the oldest student engineering society, but one of the 
oldest engineering societies of any kind in this country. 
Incidentally, the Société des Ingénieurs Civils de France 
was founded in 1848. 

Turning now to engineering education, it should be 
mentioned that the School of Naval Architecture was 





established by the Admiralty at Portsmouth in 1811 


and was the forerunner of the various naval educational 
establishments. As to which was the first engineering 
school of what, to-day, would be termed university 
character, King’s finds itself once again in friendly 
rivalry with University College, London. On the 
foundation of that College in 1828, it was desired to 
establish an engineering school, and Mr. J. Millington 
was appointed Professor of Engineering and the 
Application of Mechanical Philosophy to the Arts. 
However, he resigned his chair before the college opened, 
but agreed to give occasional lectures. The proposal 
to establish a chair was revived in 1833, but was 
opposed by Professor W. Ritchie, who held the chair of 
Natural Philosophy and who regarded this work as 
being in his own province. As a reaction from this 
event, courses of lectures on civil engineering were 
given by Ritchie and later by his successor, Professor 
J. J. Sylvester, but neither was an engineer; . the 
former was distinguished as a physicist and the latter 
asa mathematician. Their lectures were supplemented 
by courses in mathematics and chemistry. The chair of 
Civil Engineering was not established until 1841, the 
first holder being Professor C. B. Vignoles, a prominent 
railway engineer, who held it until 1845. 

At King’s College, the course of events was as follows: 
on April 28, 1838, in the annual statement of the 
Council, appeared these words—‘‘ The Council have 
lately had under their consideration the expediency 
of instituting a class for instruction in civil engineering 
and mining, which, from the uliar circumstances 
of the country, is particularly called for at the present 
time. They hope at an early period to give public 
notice of the proposed plan, in order that students 
desirous of attending such a course may be prepared 
to commence it after the next summer vacation.” 
Three weeks later, the first prospectus was issued. 
The department was opened in October, 1838, with 
31 students, and the numbers rose to 50 in 1839 and 
58 in 1840. The course proposed at first included the 
subjects of mathematics, mechanics, chemistry, 
physics, and geology, in which instruction was given 
by the professors covering these subjects, together with 
machine drawing and surveying. In August, 1838, 
Mr. Joseph Bradley was appointed as lecturer in 
machine drawing, and Mr. James Tennant as lecturer 
in mineralogy ; in May, 1839, Mr. H. J. Castle became 
lecturer in surveying, and in June, 1839, Mr. E. Cowper 
was appointed a lecturer in “‘ Manufacturing Art and 
Machinery.” ‘‘ Regulations in respect of Certificates ” 
were issued in July, 1839. The importance of practical 
instruction was early realised, and a workshop with 
machine tools was established in 1840 under Mr. J. E. 
Cock, as Superintendent. At the Council meeting on 
July 10, 1840, Mr. W. Hosking was appointed Professor 
of the “‘ Arts of Construction in connection with Civil 
Engineering and Architecture.” He was the first 
engineer in the College to receive the title of Professor. 
It may be added that Bradley and Cowper, who 
evidently had had experience of engineering practice, 
and Tennant, the mineralogist, were promoted to 
professorships in 1848. 

On August 5, 1840, Mr. Lewis Gordon was appointed 
by commission to the Regius Chair of Civil Engineering 
and Mechanics at the University of Glasgow, an appoint- 
ment made somewhat against the wishes, at that time, 
of the authorities of the University. Hosking proves 
to be, therefore, the first Professor of Engineering 
actually associated with an engineering school in this 
country, but his priority over Lewis Gordon was less 
than four weeks. Hosking was well known in both 
the fields of civil engineering and architecture. After 
Vignole’s appointment in 1841 to the chair at University 
College, the next chair of Engineering to be established 
was at Trinity College, Dublin, in 1842. 

The ‘‘ Regulations in respect of Certificates,” given 
in the King’s College Calender for 1840, set out the 
courses of study. These extended over three years, 
with certificates at the end of each year, and led to the 
award of the Diploma of Associate in the Department 
of Civil Engineering and Science applied to the Arts 
and Manufactures. The syllabuses show that the 
courses were well thought out and, with their balance 
between the fundamental sciences and practical applica- 
tion would, even to-day, not be considered unsatis- 
factory. This issue of the Calendar also records that 
prizes were awarded on June 28, 1839, to certain 
students of the Department. Altogether, the evidence 
shows that King’s College, in addition to appointing 
the first engineer to be an active professor, also! hi 
the first properly constituted engineering school in 
the United Kingdom. 

There was a certain difficulty at first in deciding 
upon a suitable name for the department. The first 
proposal was to call it the Department of Civil Engineer- 
ing and Mining—the adjective “‘ civil” meaning only 
‘non-military ”’—but this name was changed, in 
May, 1838, to Civil Engineering and Science as applied . 
to Arts and Manufactures. In June, 1840, Architecture 
was added and, in 1841, the name was shortened to 





Engineering, Architecture, Arts and Manufactures. 
Later, in 1846, it became the Department of Applied 
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Sciences, a name which continued to be used until 
1903, when it became the Faculty of Engineering and 
Applied Sciences. More recently this was shortened 
to the present title, the Faculty of Engineering. 

In the early days of the department, the engineering 
students were fortunate in being taught physics by 
Professor Wheatstone, who held the chair of Experi- 
mental Philosophy. It is interesting to notice that, 
at this early stage, he included in his courses not only 
sound, heat, and light, but also static and dynamic 
electricity, and magnetism. Wheatstone was engaged 
at that time on his pioneer work in connection with the 
electric telegraph and, apart from the facility of com- 
munication which this brought about, his practical 
success laid the foundation upon which was based the 
important branch of engineering industry now con- 
cerned with electrical communications. Professor 
Daniell held the chair of Chemistry, and is well known 
on account of his hygrometer and the Daniell cell. 
Wheatstone was to serve the College for 41 years, but 
Daniell died in 1845. He was succeeded in 1845 by 
Dr. W. A. Miller, who, in 1842, had been the first King’s 
student to take the London M.D. degree; Miller held 
the chair until his death in 1870. Professor Bradley 
and Professor Tennant served until 1879, the name 
of the latter being familiar to present students of civil 
engineering from the Tennant Prize for Geology. 

Since it has formed the background to the Engineer- 
ing Society, it is desirable to say something concerning 
the development of the Faculty and also concerning its 
general relationship to the rest of the College. Further, 
it is relevant to make some comparison between the 
King’s College Faculty and other engineering schools 
in this country. As we have seen, the engineering 
school, from the start, provided fully for the academic 
side of the training of professional engineers. The 
Medical and Theological Faculties were of a similar 
status, but for a long time the Department of General 
Literature and Science was organised on such a basis 
that it would not to-day be regarded as of full university 
status. The numbers of full-time students of engineer- 
ing show considerable fluctuations, low numbers being 
associated with the times of the Crimean War, 1854-6, 
and the Franco-Prussian War of 1870; however, after 
the early stages, the numbers never fell below 50, and, 
until 1880, 75 was a fair average, although several 
years showed 90 or more. From 1880 until the begin- 
ning of the First World War, the average approached 
100. ing that war, the numbers fell, since those in 
attendance were limited to foreigners and men unfit 
for military service. After the war, there was a great 
influx of students and for three years there were about 
250 in the Faculty, but, after this wave had passed, a 
steady average of 120 prevailed until 1935, when the 
numbers tended to increase. The Medical Faculty 
has always been stronger numerically but, during 
the early and middle periods of the history of the 
College, the numbers of full-time students in the other: 
Faculties were very small, and the influence of the 
Engineering and Medical Faculties correspondingly 
great. A considerable increase of numbers has taken 
place in the Faculties of Theology, Arts and Natural 
Science during the present century, so that the Faculties 
of Engineering and Medicine are now numerically a 
much smaller proportion of the student body. 

In the later development of the undergraduate 
courses in engineering, a certain measure of specialisa- 
tion has taken place, and architecture, a subject of 
study at King’s from the earliest years, was transferred 
in 1912 to University College. Metallurgy, also for a 
time a principal branch of study in the College, was 
given up in 1918. To-day, undergraduate study is 
limited to civil, mechanical, and electrical engineering, 
while post-graduate study takes place in these branches 
and also in chemical engineering. 

(To be continued.) 








THE Kret CANAL.—In reply to a question by Mr. J. 
Parker in the House of Commons on Monday, March 3, 
the Under-Secretary of State for Foreign Affairs (Mr. 
C. P. Mayhew) said that the Kiel Canal was being main- 
tained in operating condition, in so far as the weather 
permitted, and had been dredged since coming under 
British occupation. 

REFRESHER COURSE IN CHEMICAL-ENGINEERING DE- 
SIGN.—The North-Western Branch of the Institution of 
Chemical Engineers propose to hold a refresher course 
of about three days’ duration, at Manchester, in Septem- 
ber next. The course will deal with the design of a 
plant to manufacture mononitrotoluene. Mr. M. B. 
Donald will act as co-ordinator and he will be assisted by 
Messrs. C. H. Bowden, J. M. Coulson, F. Rumford and 
F. E. Warner, who will deal with process information, 
physical design, flow sheets, and mechanical design. The 
- course will be either residential or non-residential, and 
is open to all engaged in the chemical industry. The 
number of places will be limited, and provisional applica- 
tion should be made to Dr. J. 8S. Hunter, ‘“‘ Melrose,” 


LABOUR NOTES. 


AFTER a meeting on Wednesday last week, the special 
committee appointed by the Trades Union Congress 
General Council to consider the fuel problem issued the 
following statement: ‘‘ Consideration was given to 
proposals for a shorter working day and week, the stag- 
gering of hours, the introduction of night shifts, and 
other arrangements of working time. In view of 
the urgency of giving guidance to the affiliated unions 
in regard to these problems, the committee recognises 
that a certain amount of elasticity will have to be 
allowed, so that industries and localities can work out 
their problems in the light of their particular differences. 
A shorter working day or a shorter working week might 
have to be adopted, in the committee’s opinion, in 
some circumstances. The staggering of hours between 
the ten and twelve hour period seems to be incapable 
of avoiding the peak periods when loads have to be 
shed. Problems raised by night-shift working on the 
scale suggested by the Government will entail special 
difficulties in regard to loss of output, the employment 
of women and young persons, and the personnel in the 
executive, administrative and ancillary grades, which 
would be necessary in the event of a single firm working 
a day and a night shift.” 





“The committee take the view,” the statement 
continued, “that in place of the emphasis on night- 
working, it would appear to be desirable that attention 
should be directed to working a double day shift, this 
also being left to industries and localities to determine 
whether it should be done on the basis of a single firm 
working a double day shift or a group of firms arranging 
their day shifts so that the demand for power at a given 
time is approximately halved as a result of some firms 
working, for example, from 6 a.m. to 2 p.m., and the 
remainder from 2 p.m. to 10 p.m. The actual arrange- 
ments of hours and conditions in which they will be 
worked will be a matter for settlement through the 
appropriate joint negotiating machinery.” 





Obviously, to achieve the maximum degree of success 
possible, the man-power and woman-power provision 
must be related to the capacity of the power stations 
to produce electricity. The Government, which con- 
sidered the Trades Union Congress suggestions, 
appeared at an early stage of the trouble, to be not 
unmindful of that highly important fact. In the 
opinion of an official of the Central Electricity Board, 
double day-shift working might spread the industrial 
load sufficiently to meet the needs of the power stations, 
although, he said, there might be differences in the 
overlap from shift to shift of the demand for power for 
ancillary services and in the concurrent demands from 
shops, offices and homes which were not changing shifts 
at the same time as local factories. 





New standards of wages and working conditions for 
merchant-ship ratings are features of a national agree- 
ment adopted by a delegate conference of the National 
Union of Seamen in London last week. On April 1, 
the 10/. a month war risk money ceases and the present 
wage rate of 14/. a month plus food will be raised to 24/. 
The new rate will be payable to every seaman who 
served in the Merchant Navy at any time in the last 
eight years and is still in it, or returns to the service 
before October 1 next. For newcomers, the mini- 
mum will be 201. a month, rising 11. a month after each 
year to the 24/. rate after four years. The purpose is, 
the agreement states, “‘to give ratings something to 
look forward to in addition to petty-officer rank.” 





.The agreement embodies the scheme of which 
particulars were recently given to ensure regular and 
sure eniployment after a qualifying period. Under this, 
ratings as well as officers will get two-year contracts, 
and, when not working, will receive a supplement to 
their ordinary unemployment benefit. 
pay—l2 days for established ratings in the home 
trade and 14 days in foreign-going vessels—are pro- 
vided for. 





Discussing the national economic crises, the editor 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says: “‘ The crux of the problem 
facing us has been put with the utmost clarity in the 
White Paper; ‘to increase the amount of money in 
people’s pockets does nothing to increase the amount of 
goods available.’ The total income of the community, 
after income tax has been paid, is 7,000,000,000/. 
The value of the goods and services that exist is 
6,000,000,0007. Thus, we are in possession of a large 
nominal income, but a small real one. This can be 
overcome in only one way; production over the year 
must be inc There is no escape from this fact. 
We cannot permanently improve the standard of living 


existing income. Redistributing income can asg 
the grinding pressure of primary poverty in certain 
sections of our community, but it cannot sustain , 
progressive increase in the standard of living ; only a 
greater productivity can do that.” 





“The need for greater productivity in the long rp 
can be seen,” he continues, “ by the conse ;uences 
flowing from our present population trend. Ii: 1939 
417,000 young men reached the age of 18. In 1948 
the figure had declined to 335,000, and it is estimated 
that in 1950 it will be 295,000. When to this is added 
our determination to raise the school-leaving age to 
15 in the first instance, and then later on, when cop. 
ditions are favourable, to 16, the real nature of the 
problem facing us becomes quite clear. The cultura] 
and technical gains which will, in due course, accrue 
to enrich our national life, from the Governments 
forward-looking economic and social policy, involve 
permanent man-power losses that must be offset by a 
much greater output. Without mincing words, we 
say that we must, as a people, raise our production in 
relation to the year’s work or live permanently at a 
lower standard of living.” 





At a meeting, in London last week, of the executive 
of the National Federation of Building Trades Opera. 
tives, it was decided to call a delegate conference for 
March 28 at York, to review the position created by 
the rejection of their application for increases of wages 
The claim, which was for increases of 6d. an hour for 
craftsmen and an increase of 9d. an hour for labourers, 
was first rejected by the employers and then by the 
National Arbitration Tribunal. Present wage rates 
in all the large industrial centres outside London are 
2s. 6d. an hour for craftsmen and 2s. an hour for lab- 
ourers. Outer London rates are 2s. 7d. and 2s. ld, 
respectively, and inner London rates 2s. 74d. and 
2s. 14d., respectively. There are four grades of lower 
rates for small towns and rural areas, the lowest being 
28. 4d. for craftsmen and 1s. 104d. for labourers. 





A draft scheme for the decasualisation of dock 
labour, prepared by the Minister of Labour and 
National Service was circulated last week. Intended 
to take the place of the war-period schemes, which 
become inoperative on June 30, its most prominent 
feature is a guaranteed weekly wage for registered 
dockers. A National Dock Labour Board would be set 
up with a local board in each port, the national 
board being composed of representatives of both sides 
selected by the Minister and using the’ levy register 
of dockers and employers. As in the existing schemes, 
the employers would engage men from the board’s 
pool, paying the agreed wages plus a levy, and the 
board would use the levy to pay the guaranteed wage 
when men were available for work but not required; 
also to pay for holidays and other amenities. 





The terms on which the guarantee is to operate are 
to be negotiated by the employers and the unions by 
March 31, and if no agreement had been reached 
by that date, the Minister would set up an independent 
arbitration tribunal. Any objection to the scheme 
must be lodged within 40 days, and if they are sub- 
stantial, Mr. Isaacs will order an inquiry before laying 
the final proposals before Parliament. A delegate 
conference of the unions is to be held on March 21 to 
consider the scheme. 


Addressing a national congress of the Communist 
Party in London recently, Mr. Arthur Horner, the 
general secretary of the National Union of Mine- 
workers, asked whether the employment of displaced 
persons was to be the alternative to granting the miners’ 
charter. If that were admitted, he said, British 
operatives would lose their enthusiasm for the tasks they 
were doing. Britain depended for its coal upon the 
goodwill of the miners, and if anything was done to 


Holidays with | defeat this purpose, Poles and displaced persons might 


be obtained but not coal. The building of new houses 
for a special labour force would not be tolerated, while 
the miners continued to live in slums. 





The problem, Mr. Horner went on to say, was to 
change the conditions in industries in such a way as to 
attract the normal, educated youth of the country— 
not the cast-outs of other countries. The Government 
thought they could solve the problem of undermanned 
industries by introducing so-called foreign labour. 
That was to be the means by which the country could 
escape from the necessity of making industry more 
attractive to man-power. Those who thought that 
they could solve the country’s problem between now 
and the summer by these means and enable us to 
avoid a repetition of our present experiences, in his 
opinion, either wilfully ignored, or were without 
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of the working people by a mere redistribution of 


knowledge of, the facts. 
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ARC-WELDING ELECTRODE 
HOLDER. 


Tue clectrode holder for arc-welding, shown in 
Figs. | to 4, is manufactu by Messrs. Mascol 
Products Company, 9, Clayworth-road, Brunton Park, 
Newcastle-on-Tyne, 3, and has been developed and 
patented by Mr. A. Middleton of that firm. Its some- 
what unconventional appearance is accounted for by 
the fact that it is completely insulated and wholly 
enclosed. The external view, Fig. 1, does not illustrate 
these characteristics in any te A way, but the sec- 
tions, Figs. 2 to 4, in which the metal parts are shown 
by ordinary hatching, and the parts made of insulating 
material by cross-hatching, will make it clear that 
from the electrode a to the cable socket 6, there is no 
point at which the current, can be short-circuited. 
The holder is assembled on a base c of insulating 
material, this base having a square contour, as shown 
in Fig. 3, to prevent it from rolling when laid down, and 
to afford a comfortable grip when it is to be turned. A 
liner d, of alloy copper and of hexagonal cross section, 
is secured to the base by three grub screws e, and is 
insulated by a sleeve f of moulded asbestos, which is 
protected against damage by an outer sleeve g of 
polished aluminium. This sleeve is held in place by 
an aluminium clamping ring secured to the base by 
four screws. The liner d is tapped with a right-hand 
thread and into it is screwed the terminal h, of hexa- 
gonal cross section and of copper alloy. The lower 

rt of the terminal is furnished with the cable socket b, 
which has three grub-screw holes for securing the 
flexible cable in place while it is being soldered to the 
termina’. 

When the connection has been made, the handle i is 
slipped over the terminal and secured to it. by the pin j. 
There is a considerable air space between the socket 
and cable and the handle so that the latter is kept cool. 
Only the upper part of the handle is shown in Fig. 2, 
its full length being seen in Fig. 1. It is, of course, of 
insulating material, as is also the connecting pin, and 
is knurled externally to give a secure grip. The large 
size of the base prevents the handle from slipping 
through the hand, and it also acts partly as a shield 
from the heat of the arc. At the same time, more 
complete protection is given by the,curved guard, 
seen in Fig. 1, but omitted in Fig. 2. This guard 
is flexible and has a leather-asbestos facing; it can 
be turned round the handle into any desired angular 
position. The terminal A is tapped with a left-hand 
thread, into which is screwed the plunger k, this 
plunger being circular in cross section and being 
a sliding fit in the liner d. The liner is drilled at the 
top with a circular hole of appropriate size for the 
largest electrode that is likely to be used and the end 
of the plunger is finished with a chamfer to give a ridge- 
like contact with the electrode. Both the hole in the 
liner and the end of the plunger are formed at a suitable 
inclination to the axis of the holder to give a con- 
venient working angle to the electrode. 

It will be appreciated that, by turning the base c, 
the plunger is advanced or retracted relatively to the 
liner, the right-hand and left-hand threads functioning 
in 4 manner similar to an ordinary straining acrew. 
shown in Fig. 2, the electrode there in place is of the 
same diameter as the hole in the liner, but if a smaller 
electrode is to be used, it is evident that, by turning 
the base, the plunger can be brought up to the elec- 
trode so that this is held firmly in place. It is stated 
that when releasing a stub only one-eighth of a turn of 
the base is necessary, the same amount of movement 
in the reverse direction being used to grip the new 
electrode. Since there are no springs, the electrode is 
always held positively with a constant pressure and it 
will be clear from Fig. 2 that the end which is held is 
effectively shielded. The plunger k is prevented from 
turning under the screwing movement by the set pin l, 
Fig. 3; the plain end of the pin lies in a groove cut 
axially in the plunger and shown in Fig. 2. The set pin 
cannot slack back and is insulated from the aluminium 
cover. The grub screws e are similarly safe. Short of 
deliberately unscrewing the set pins holding the cover g 
in place, it is difficult to see how the holder can be inter- 
fered with, and there are, of course, no projecting levers 
or other fittings. 

The holder is at present manufactured in three forms, 
the first of which is the ‘‘ Standard ” type illustrated in 
Fig. 1. This holder is suitable for 600 amperes on 
continous welding and 1,000 amperes on intermittent 
welding. In practice, a “ Standard ”’ holder, working 
with 600 amperes continuously, used 18 electrodes 
per hour, the maximum length of run per electrode 
being 10 in. This amounts to about 120 ft. of welding 
per day of 84 hours. The work was on } in. plate, open 
butts and unprepared edges, and the electrodes were 
§ in. by 18 in. For test purposes, a “ Standard ” 
holder was worked at a rate such that 16 electrodes, 
is in. by 18 in., were consumed in 24 minutes, the fusion 
time being 1} minutes per electrode at 520 to 600 
amperes, The test was terminated by the solder in the 
cable socket melting through the overheating of the 
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cable. The solder had a melting point of 224 deg. C., 
but the handle of the holder was sufficiently cool to 
be held in the bare hand. The “ Standard” holder 
weighs 14 lb. Another type of holder, the ‘‘ Minor,” 
weighs 1 Ib., and is suitable for continuous welding 
at 400 amperes. Typical usage in practice is to burn 
down 36 electrodes consecutively without undue heat 
developing. The electrodes are # in. by 18 in., and 
the current 375 to 400 amperes. The third type, the 
“‘Minor Special,” has an angled hole in the top, this 
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arrangement facilitating operation in awkward posi- 
tions without necessitating the bending of the electrode. 
We understand that the holder conforms to the 
suggestions put forward in the ‘“‘ Memorandum on 
Electric Are Welding,” issued by the Factory Depart- 
ment of the Ministry of Labour and National Service. 





FILM FOR TRAINING WELDERS.—A library of 16-mm. 
cinematograph films illustrating the use of oxy-acetylene 
for welding, cutting, depositing, leadburning, and 
surface hardening, is maintained by The British Oxygen 
Company, Limited (Photographic Department), North 
Circular-road, -Cricklewood, London, N.W.2, and lec- 
turers, institutions, schools, etc., may borrow any film 
without charge. The Company have recently produced 
@ new film for the training of oxy-acetylene welders. 
It is in two parts, each lasting about 40 minutes, the 
first dealing with elementary welding, and the second 
with advanced welding, including a demonstration by 
two operators working simultaneously on opposite sides 
of the same vertical seam. The sound track is well 


co-ordinated with the pictures, and although the film is 
not meant to replace personal tuition, it reveals the 
subtleties of good technique very clearly. The first part 
is now available to borrowers, and it is hoped that the 





second half will be ready in about two months. 
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RAIL JOINTS ON LONDON 
TRANSPORT TRACKS. 


Tue tracks of the London Passenger Transport Board 
cerry almost continuous traffic for 19 hours a day, 
and improvements are designed to reduce noise, to 
reduce the wear at rail joints, an? facilitate mainten- 
ance. Experiments in welding several 60-ft. lengths 
of rail together have been made during the past ten 
years, with the result that welded lengths of 300 ft. are 
now standard. Curves of less than 10-chains radius, 
however, are still-laid with 60-ft. lengths because of 
the necessity for frequent renewals. The Board have 
installed flash butt-welding equipment at Lillie Bridge 
Depot, and there is also a semi-mobile plant which 
can be set up at any convenient depot. The length 
of 300 ft. for continuously-welded sections was chosen 
because it was the longest that could be unloaded 
readily from a train standing between two signals, 
and it was also suitable for transport. The 300-ft. 
lengths are joined by normal four-bolt fishplates with the 
usual gap, or by overlapping joints of the Brogden type. 

The Board are now trying out an improved method 
of joining rails on extensions to the Central Line. 
The mating surfaces of the rails and fishplates are 
machined, to ensure a rigid joint. The rail ends are 
butted up to each other, and 1}-in. diameter turned 
bolts, instead of the normal {-in. bolts, are fitted into 
the fishplate and rail holes, which are accurately drilled 
with the aid of a jig. It is thus hoped to reduce the 
battering effect to which rail ends are subjected. This 
type of joint is also being used experimentally on 60-ft. 
lengths of rails laid on sharp curves. Bullhead section 
rails are standard for the London Transport system. 
Although they are not as rigid, laterally, as flat-bottom 


| rails, they are preferred on a system where curves are 


numbers and the life of the rails is often much less than 
that of the sleepers. 

Welded 300-ft. lengths of rail joined by these 
| machined joints would have no allowance for expansion. 
| It is well known that the expansion problem is not as 
| formidable as it was thought to be in the Nineteenth 
| Century, and that, with very long rails, a small degree 

of expansion takes place at the ends, but in the 
| centre portion the tendency to expand is resisted by the 
|sleepers. Experiments in Germany showed that a 
| straight rail, with no provision for expansion, could be 
| heated to 180 deg. C. before deformation of the track 
| occurred, and a curved rail up to 130 deg. C. It might 
| appear, therefore, that there is no objection-to a con- 
| tinuous rail of any desired length. The Board find, 
| however, that there are certain factors which preclude 
| the adoption of continuous rails. In the first place, 
| it is frequently necessary to renew a defective length 
| of rail in a short time, and if this operation were 
attempted on a continuous rail the springing or “ jump- 
ing” of adjacent rails would create a difficulty. 
Secondly, broken or defective fishplates or joint 
| insulation in continuous rail can usually be changed 
| during cold weather by fitting tackle across the joint 
|to prevent “jumping.” If, however, by accident or 
| negligence, the rail ends happen to jump, repairs 
|may be delayed. Finally, although\ the German 
| experiments are interesting, they must be treated with 
| reserve. The tendency for a continuous track to buckle 
| with rising temperature depends on several uncertain 
| factors, such as severity of curve and gradient, the 
| accuracy of the line, the condition of the ballast, etc. 
The Board decided, therefore, to introduce an expansion 
| joint, known as an “‘ expansion switch,” every half-mile 
along the continuous track. A tapered switch rail is 
joined to an offset stock rail by clips which ensure a 
| rigid track, but also permit free longitudinal expansion 
or contraction by as much as + 6in. The inside faces 
| of the rails remain substantially straight, irrespective 
|of their relative setting. These expansion switches 
| will permit new lengths of rail to be laid with the least 
| possible delay, by slackingoff some keys of the adjacent 
| sections of the half-mile length, and by using track- 
| pulling gear. Thus, the machined and butted joints 
|may be used for repairs as well as renewals. The 
| replacement of fishplates will likewise be facilitated. 
|The existing types of insulated joints are considered 
| too weak to withstand the stresses that would arise 
froma rigid track subject to the full range of tempera- 
|ture. Primarily on this account, it will, therefore, be 
the practice to unkey at the beginning of warm weather 
and cold weather. An improved type of insulated 
joint, the subject of a provisional patent, is being 
developed by the Board to withstand the stresses due 
to the full temperature range, and it is hoped that it 
will then be possible to lay the rails at the mean summer 
temperature, or re-key them at that temperature, and 
leave them all the year round. The main functions of 
the expansion switches may, thereforo, be summarised 
thus: to enable the track to be keyed at a mean tem- 
perature and then left ; to facilitate rapid replacements 
of 300-ft. welded rail joined by machined joints 
and fishplates; and to permit the hour-to-hour and 
day-to-day expansions and contractions which will take 





place over the ends of the 300-ft. lengths. 
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MECHANICAL ENGINEERING AND 
AGRICULTURE.* 
By S. J. Wricurt, M.A. 
(Concluded from page 180.) 


OnE method of reducing widely varying materials to 
a common level, which happens to be practicable with 
silage crops, is to chop them up so that they can be 
blown wherever they have to go. It/seems very likely 
to become more general, although at present the power- 
requirement is unduly high. If this solution simplifies 
getting the materials into the machine, it makes clean 
design inside even more important, and there is a great 
deal of research in this direction still to be done. One 
war-time instance may be of interest. Owing to greatly 
increased grain acreage, more storage facilities were 
needed on farms; and, although there were buildings 
which could be adapted, hand labour could not be 
spared to get the grain in and out. Pneumatic elevation 
was the obvious solution, and there was American 
equipment which could be imported or copied ; but, 
for the rate of delivery required, the best equipment 
available needed something like 10 h.p., and because 
of other war-time demands, only much smaller engines 
could be available for agriculture. The National 
Institute of Agricultural Engineering took up the pro- 
blem, and arrived at a means of introducing the grain 
into the airstream which reduced the overall power 
requirement to something under 2 hp. It is likely 
that, by a similar approach, the power requirement of 
other agricultural ‘“ blowing” processes could be 
correspondingly reduced. 

What has been called the ‘free flow problem ” 
arises even more acutely in harvesting below-ground 
crops like potatoes and sugar beet, if only because the 
soil itself comes into the calculation. In harvesting 
potatoes, the main difficulty is not that of dealing with 
the 8 tons or 10 tons of tubers which grow to the acre, 





* The first Agricultural Lecture, delivered at a meeting 
of the Institution of Mechanical Engineers, held in 
London on December 13, 1946. Abridged. 
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but of handling and getting rid of the 300 tons or so of 
soil which comes up with them. Again, given the 
slightest chance, potato haulm and beet leaves alike 
will wind themselves around any mechanism, or wedge 
themselves with wet soil into any restriction; and 
their inclination in this direction will vary from one 
day to the next and from one field to another. Because 
the “clean flow” problem always arises, and in the 
long run can only be solved by patient trial and error 
in the field, it undoubtedly has much to do with the 
fact that agricultural engineers seem to be unprogressive 
in their mechanisms. 

The reciprocating knife and cutter-bar mechanism, 
Fig. 10, may be used in illustration; structurally 
and mechanically, it is the kind of thing any non- 
agricultural engineer would instinctively want to be 
rid of. Moreover, it is exceedingly unlikely that it 
can be the best possible means of cutting all the widely 
different materials—stiff straw, wiry grass, and thick 
succulent silage crops—for which, ever since McCormick 
originated it, it has been universally used. It was not, 
in fact, the first cutting mechanism to be evolved ; 
Bell’s reaper, invented in Scotland several years earlier, 
had a cutting mechanism resembling a conventional 
pair of scissors, which, to judge from contemporary 
accounts, was more efficient. Because the urge to 
mechanise was not as great here as on the other side 
of the Atlantic, it was McCormick’s machine which 
came to practical fruition ; not almost overnight, but 
after years of patient effort, all concerned essentially 
with free flow. Because the cutter bar “‘ works” after 
its fashion, and because to replace it by any other 
mechanism in our more elaborate modern machines 
would mean starting the whole trial and error process 
once again, it survives almost unchallenged in spite of 
its manifest short-comings, and although, from time to 
time, potentially better ideas are put forward. 

With more difficult problems like root harvesting to 
be faced, it is essential that agricultural mechanisation 
should not go on suffering from the same kind of 
slavery to old mechanisms. A new developmental 
approach is needed which distinguishes more clearly 
between what can be tackled on logical engineering 


CoMPLETE Potato HARVESTER. 


lines and what must be left to trial and error. Many 
of the difficulties which arise with complete prototypes 
could be eliminated beforehand by more preliminary 
analysis and study of components. I shall conclude by 
using the developmental work now in progress on 
potatoes and sugar beet to illustrate this point. Pota- 
toes grow in fairly compact bunches within a ridge of 
soil. The most common harvest appliance is a simple 
spinner device which flicks the potatoes out of the 
ridge rather at random, so that they do not lie com- 
pactly for picking up and are not always clearly 
ex : 


The most modern appliance in at all general use 1s 
the elevator digger shown in Fig. Li, on this page. 
Here the -principle is to scoop up the whole ridge— 
potatoes, soil, and all—and to riddle away the soil 
while the whole mass is being taken along a chain 
conveyor which can be agitated up and down mean- 
while. Over a fairly wide range of conditions, the 
implement works reasonably well, leaving the potatoes 
free of soil and in a compact row fer picking up. By 
comparison with the corn harvest, this brings potatoes 
roughly to the stage accomplished by McCormick's 
teaper ; picking-up has still to be done by hand and 
the whole process needs something over 20 men for 
a rate of five acres a day. From a mechanical stand- 
point, the chain elevator is an abomination. Its most 
vulnerable wearing parts are right in the soil; it gets 
jammed with stones and tangled-up with debris; 
while, if it is adjusted to give good separation, the 
potatoes are liable to be damaged ; but, in the main 
line of development towards a potato “ combine” 
now going on, all the vices of the elevator chain are 
being retained and even accentuated. 

The immediate object is to eliminate hand picking 
by making the machine put the potatoes straight into 
a cart—at first sight, a simple matter of making the 
elevator take the potatoes higher; but the mechanism 
does not separate out either stones or clods, nor does 
it dispose at all completely of debris. So the machine 
has to be enlarged to carry three or four operators 
who can pick the rubbish. away by hand, and more 
elevators and conveyors have to be added. The result, 














mw ee ee oe es ee OOS oD 


te A in od > oh ee ee oe 














on 


-~ @@oerdcs 









os 14, 1947. 





ENGINEERING. 











Fia. 14. 


in one instance, is shown in Fig. 13, opposite, a 
monster machine too expensive for most farmers and 
too heavy for most fields. This machine is effective 
and saves labour; it is being criticised, not as an 
existing potato-harvesting device, but as an illustration 
of a wrong approach. It is the result, first, of not 
separating the whole problem into its essential com- 
ponents, and, second, of overcoming difficulties by 
adding parts instead of by eliminating the difficulties. 
In fairness, it should be said that various people are 
making other and more logical attacks on the problem. 

I shall illustrate an alternative approach by con- 
sidering the development work on sugar beet, in 
progress at the National Institute of Agricultural 
Engineering, and elsewhere. The first step is to separate 
out, for separate study if necessary, the various essential 
functions to be fulfilled. With sugar beet, there are 
quite a number: cutting off the tops, disposing of 
the tops, lifting the roots, cleaning the roots, disposing 
of the roots, etc. The next step is to test, with an eye 
to these separate functions rather then to overall 
performance, whatever existing devices are available. 
As it happened, there were a number of machines— 
experimental or in very limited production—to try ; 
they were all good in some respects and bad in others. 
One of them, the Catchpole harvester, was far more 
efficient at removing the tops than any of the others ; 
but it left them scattered over the ground so that they 
interfered with other operations and could not easily 
be collected or used for stock feeding. By contrast 
in this particular respect, the John Deere machine was 
less efficient at topping, although it picked up the 
tops and disposed of them in orderly rows. Neither 
machine was effective on wet or heavy land; one 
picked up more dirt with the beet than its cleaning 
mechanism could handle, while the other lifted the 
beet more cleanly, but had no actual cleaning mech- 
anism at all. A third machine was more effective than 
either from this viewpoint. 

After these trials, the work branched for the time 
being in two directions. On the one hand, the broad 
overall functional pattern of the complete machine was 
decided on, and a hybrid prototype was built from the 
best of the components tried. In this particular case, 
the decision favoured a machine, built round a tractor, 
which would put both tops and beet into orderly 
windrows from which, if necessary, they could be 
loaded mechanically. The hybrid machine, not quite 
complete, is shown in Fig. 12, opposite. The other 
side of the work was experimental research into the 
components themselves, to find out why some were 
better than others and how, perhaps, still better ones 
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could be arrived at. With topping, for example, some 
broad conclusions were easy to reach. Ideally, the 
tops require to be cut off horizontally just below the 
lowest leaf scar on each beet. During topping, the 
beets need to be held firmly, and, because of this, all 
the machines which topped them while still in the 
ground were better than those which lifted them first. 
Beets, however, grow at different heights, so that no 
constant-level cutting device, nor any regulated or 
affected by the contours of the ground, is good enough ; 
the height of cut must be regulated from the crown of 
the individual beets themselves. Again, in light soil, 
the cutting knife tends to push the beets over and top 
them diagonally ; laboratory research showed which 
type and arrangement of knife led to least cutting 
resistance, other experimental work showed how much 
additional support had to be provided by the regulating 
device, and so on. 

The hybrid prototype was not intended, of course, 
to be anything like a solution of the problem; its 
object was to demonstrate what new problems would 
arise, or what modifications would be needed, in 
marrying together components satisfactory in them- 
selves, but evolved independently. At the same time, 
when modifications were called for, the component 
research provided the basis for making them with the 
right essentials in mind. One illustration of the process 
must suffice. Perhaps as a result of the research put 
into it by its own inventor, the Catchpole topping 
mechanism proved to be just about as good as it could 
be at its essential job ; but trials on the hybrid machine 
showed that its whole design was incompatible with 
picking up the tops neatly and in good condition 
afterwards. Those engaged in the work were not 
prepared either to lower the standard of topping or 
to abandon the idea of proper disposal of the tops ; 
and, in the light of what had been discovered about 
the mechanics of topping on the one hand, and of picking 
up tops on the other, arrived with less difficulty than 
might have been expected at a tentative solution. 
The resulting mechanism is shown in Figs. 14 and 15, 
on this page; it tops just as accurately as its parent 
and picks up its own tops meanwhile, thus eliminating 
one operation and quite a. number of parts. 

The same kind of thing has been done with the rest 
of the machine, and a second prototype—no longer a 
hybrid—is now well under way. Its main promise lies 
in the fact that, although it fulfils all the functions 
originally defined, and involves no lowering of 
formance standards, it will contain fewer parts than 
any of the machines from which it started. The 
prototype may not work out as is hoped, but we are 
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concerned here not so much with the machine itself 
as with the methods that have led to it. This approach 
by way of preliminary trial and component research 
may seem long and complicated ; in fact, it_is more 
rapid, and a good deal more certain, than the older 
way. The staff of the National Institute of Agricultural 
Engineering who were engaged on this particular job 
started with a good deal of background experience, 
but, leaving this out of account. the work described 
has all been done in under three years. One advantage 
in their favour—in comparison with those who have to 
rely on commercial crops—is that they can extend 
the active field work season at both ends; beet are 
transplanted, regardless of the fact that they will 
produce no weight of root to speak of, because they 
will provide tops to work on two months before the 
normal harvest season starts, and are kept in the 
ground for experimental work long after the factory 
campaign ends. 

Agricultural engineering covers a very wide field, of 
which this lecture has only touched the fringes. Nothing 
has been said about barnyard machinery, with all its 
potential bearing on the use of electricity, about 
artificial drying, or about all the smaller-scale problems 
of horticulture—to name only the most conspicuous 
omissions. Yet the discussion of the use of power in 
soil cultivation would suggest that the field ought to 
be widened still further; that the engineer ought to 
extend his interests into the domain now reserved, by 
common usage, to the soil physicist and the biologist. 
It is to be hoped that this need for a broader outlook 
will be taken into account in the post-graduate training 
schemes for agricultural engineers now under con- 
sideration. It is to be hoped, too, that these schemes 
will attract some of the best young mechanical engineers 
that the universities and technical colleges turn out. 
Here, indeed, is something worthy of an engineer’s 
mettle: our oldest and greatest industry—the one on 
which our whole existence depends—in need of assist- 
ance,’ and all the forces of Nature to be overcome. 
There may be fields in which the financial rewards 
will be greater; but I can think of none which offers 
more promise of worth-while accomplishment. 





WILBUR WRIGHT MEMORIAL LECTURE.—The 35th 
Wilbur Wright Memorial Lecture of the Royal Aero- 
nautical Society will be delivered on May 29 by Mr. J. K. 
Northrop, President of Northrop Aircraft Incorporated. 
The title and other particulars of the lecture will be 
announced in due course. 
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NOTES ON NEW BOOKS. 


Engineering Workshop Manual. By E. Pou, R.N.R., 
M1.Mech.E., M.L.Mar.E., M.R.Soc.T. Eleventh 
Edition. The Technical Press, Limited, Gloucester- 
road, Kingston Hill, Surrey. [Price 7s. 6d. net.] 

PuRLIcISTS, and outside commentators in general, 
are apt to talk about the engineering industry as though 
it were now based entirely on repetition operations which 
can be carried out by semi-skilled labour, but much of the 
equipment which- semi-skilled labour o— requires 
workpeople of a very different class for its construc- 
tion; the manufacturing side of the industry still 
depends, and will continue to depend, on the properly- 
trained man. The development of repetition methods, 
however, has tended to restrict the range of workshop 
training which apprentices and beginners can undergo, 
and the purpose of this manual is to assist the modern 
apprentice by providing instruction bearing on the 
main branches of engineering manufacture in such a 
form that he can apply it when circumstances allow 
and, in other cases, can properly understand operations 
which he will see being carried out by others. The 
handbook has reached a sale of more than 100,000 
copies, and has been adopted for use in Government 
Training Establishments and by many educational 
authorities ; in these circumstances, it would appear 
that there can now be little need either for commenda- 
tion or criticism. It may be recorded, however, that it 
fs written in a clear and informative way and is ade- 
quately illustrated by sketches of tools and machine 
parts. In view of the important position which weld- 
ing is taking as a workshop operation, the brief section 
dealing with it might usefully be extended. 





The Examination of Arc Welds in the Shipyard.. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
ls, net.] 


Tuts latest addition (numbered M.4) to the series of 
Memoranda issued by the Admiralty Ship Welding 
Committee, by authority of the Lords Commissioners 
of the Admiralty, is devoted to welding defects and 
practical methods for their detection under shipyard 
conditions. In the first section, the defects to be 
looked for are described and illustrated by clear line 
drawings and photographs. The second section gives 
concise descriptions of a number of methods for fault- 
detection, including direct vision; a simple method 
using paraffin and whiting; fluorescent crack detec- 
tion; X-ray and gamma-ray examination ; the mag- 
netic method; supersonic flaw detection; and the 
sectioning and etching method. Details of a sectioning 
device called the ‘‘ Weld Prober”’ are given, as well as 
details of several types of gauges for checking the sizes 
of welds. This pocket-size booklet, couched in direct and 
simple terms and addressed to the practical man, bears 
the stamp of authority and is obviously based on con- 
siderable research and experience. The relative merits 
and limitations of the various inspection methods 
described are briefly discussed, and the names and 
addresses of the makers of proprietary equipment are 
given—a rather unusual, but welcome, feature in 
official publications. The Committee have contrived 
to cover a wide field and pack a great deal of practical 
information into 30 pages without over-compression 
by adopting a style that is concise, and even laconic, 
and by the judicious use of illustrations. The previous 
Memoranda, M.2 and M.3, also published by H.M. 
Stationery Office, emphasised the importance of 
establishing and maintaining a high standard of work- 
manship, and the present, companion booklet provides 
information on the supervision and inspection which is 
essential to the attainment of such a standard. 





Factory Construction. By J. V. Brrrratn, B.Sc. (Eng.), 
A.M.I.Mech.E., A.M.LE.E. Mechanical World Mono- 
graph No. 30. Emmott and Company, Limited, 31, 
King-street West, Manchester, 3. [Price 3s. net.] 

Mr. Brirrarn, who evidently writes from considerable 

experience of factory construction, addresses his 

book primarily to the construction engineer who 
deals with the design department and the erection 
contractors. He explains the organisation that is 
required to supervise the building of a factory, the 
installation of the plant and services, and the prepara- 
tion of the whole unit for production. The provision 
of temporary services during building is described, also 
methods of reporting the progress of the work. Stores 
and transport are grouped together and considered in 
some detail, a sound organisation being required if 
complications are to be avoided when there are several 
contractors on the site. The pitfalls that may be 

—— in Beca-runspien with contracts, = the 

procedure for ing-over the factory to t ro- 

duction staff, are indisated ; but, as the author coe 


“ The s ions offered . . . are not necessarily 
only ones which enable a factory to be completed 
quickly and economically.” 
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‘* ENGINEERING ” ILLUSTRATED 
PATENT-RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 


The number of views given in the Specification 
is stated in each case; where none mentioned, 
Specification is not illustrated. * 

Where inventions are communicated the 
Names, etc., of the Communicators Sie, eis 
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581,505. Aircraft Petrol Booster Pump. Self-Priming 
Pump and Engineering Company, Limited, of London, 
E, W. T. Stow, of Nuthall, Notts, and A. B. Dawson, of 
London, (5 Figs.) August 2, 1944.—Under high- 
altitude conditions violent aeration of the fuel occurs and 


booster pumps are liable to fail by cavitation at the | - 


pump inlet. This disability is avoided by the invention, 
and the performance of the pump under altitude condi- 
tions is improved. The pump base-casting 10 provides 
the main portion of a volute impeller chamber 11 and 
an outlet delivering to the carburetter. Screwed to it is 
@ port-way casting 14 extending into the storage tank 
through a hole in the bottom wall, and providing the 
remaining portion of the impeller chamber 11. The base 
casting has a flange surrounding the hole in the tank wall 
by which it is bolted to the wall. The motor housing 17, 
containing the electric motor 18, the motor shaft and 
a top end bearing for the motor shaft, has a flange 21 
which abuts on a seating in the upper end of the port-way 
casting 14 and is secured in place by a clamping ring 23 
and securing bolts. The motor shaft extends beyond 
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the motor housing through a bearing and a liquid sealing 
gland 26 in the top end of the port-way casting. - At its 
lower end the motor shaft drives a direct-coupled impeller 
27 in the impeller chamber 11. Inlet conduits 28 in the 
port-way casting 14 lead to the top of the impeller 
chamber 11. The conduits 28 are large and upwardly 
inclined. A by-pass flap valve 129, held up against its 
seat when the booster pump is working, falls off by 
gravity when the pump is stationary, providing a free 
passage through which the fuel can be drawn by the 
engine suction pump. A drain plug is provided at the 
foot of the base casting and a filter sleeve surrounds 
the port-way casting. A conduit. in the~ port-way 
communicates. with a conduit 51 in the base-casting 
to form a “ breather ” for the motor. The impeller 27 
is in the form of a multi-start helix, with three blades 
of the same pitch, the separation between the start of 
each blade being 120 deg. and the compass of each blade 
being two-thirds of a complete helical turn. At its lower 
end, the impeller terminates in an integral circular disc. 
The leading ends of the impeller blades are chamfered off 
so as to present sharp edges. (Sealed.) 


TEXTILE MACHINERY 


580,951. Spinning-Mule,Wiping Dowm. T. A. Clarke, 
of Bolton. (6 Figs.) August 3, 1944.—The wiping 
down of the carriage and roller beam of a spinning mule 
is effected by two separate wipers, attached to an endless 
rope. The endiess rope D, Fig. 1, passes around the 
pulley of the controller .E, around a guide pulley at 
the headstock end of the front of the carriage A, 
around a guide pulley at the buter end of the front of 
the carriage, around 4 third guide pulley near the back 
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of the carriage, around a guide pulley on the outer end 
of the roller beam B, around a second guide pulley at the 
headstock end of the roller beam and back to the pulley 
of the controller E. The rope D, when passing from side 
to side of the carriage A, passes through a tube with a 
slot extending from end to end of the tube. The wiper F 
for wiping the front. and top of the carriage is secured 
to the rope D through the slot in the tube. The rope D 
also passes through a tube b with a slot on the roller beam. 
The controller EB, Fig. 2, is mounted on the headstock 
frame C and carries a spindle on which a pulley is loosely 
mounted. The pulley is compounded with a wheel ¢? 
having teeth on its periphery which are engaged by a 
pawl A pivoted on a lever one end of which is pivoted 
on the casing of the controller E. The pivot of the paw) 
h is vertically over the spindle, so that when the paw] is 
on the right-hand side of the vertical plane containing 
the axis of the pivot and the spindle the wheel e* and 
pulley can only rotate in a clockwise direction, and when 
the paw] is on the left-hand side of the vertical plane the 
wheel e? and pulley can only rotate in an anti-clockwise 
direction. The movement of the pawl hk when the wipers 
have reached the ends of their travel is effected by the 
wiper G coming into contact with one or other of the 





stops 6* on the roller beam B. This prevents further 
movement of the rope D and the friction of the rope on 
the pulley will overcome the resistance of the pawl h on 
the surface of the wheel e* and cause the latter to swing 
over, the lever lifting to allowittodoso. The roller beam 
wiper G consists of a small polished leather-backed metal 
plate which travels along the beam B being attached 
to the rope D inside the tube 6 by a small metal 
clip passing through the slot in the tube. The 
carriage wiper F travels along the top of the carriage A, 
cleaning close behind the spindle backs to the bottom 
back of the carriage. It travels easily over any slightly 
irregular top boards, spindle-bolster coupling plate 
washers, or bolt heads attached to the mule carriage. 
The wipers at the ends of their travel are at opposite sides 
of the mule. As the carriage A, Fig. 1, begins the 
inward run, the pawl h allows clockwise rotation of the 
pulley. The portion of the rope D on the carriage remains 
stationary but the portion on the beam. moves towards 
the frame carrying with it the wiper G. On the outward 
movement of the carriage A the rope D is stopped from 
moving in the reverse direction by the pawl h, and the 
portion of the rope D on the beam remains stationary 
while the portion on the carriage moves, carrying the 
wiper F away from the frame. As the carriage moves 
in and out, the two wipers F and G will be moved alter 
nately in opposite directions until the wiper G contacts 
one of the stops b* and causes the pawl h to swing over 
and permit anti-clockwise rotation of the pulley. Wher 
this occurs, the wipers will move in the reverse directions. 
(Sealed.) 





HERBERT JACKSON PRIZE.—Founded in 1937 by the 
directors of the London Midland and. Scottish Railway 
to commemorate the services of the late Sir Herbert 
Jackson, K.B.E., F.R:S., on the advisory committee 
for scientific research of the L.M.S., the Herbert Jackson 
Prize is awarded annually for the best written account 
_of work done during the year by a member of the staff 
of the ntific research ent. of the company. 
The a , which consists of a medal and a prize of 201., 
was awarded for 1946 to Mr. J. O. Cowburn, formerly 
engineering research assistant, Derby, for his paper 02 
“Phe Development of a Successful Leakage-Testiné 
Instrument for use on Vehicles fitted with the ‘Automatic 
Vacuum Brake.” We.understand that future com 
petitions for the prize will be open to the staff of all 





technical departments of the railway company. 
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higher r.p.m., the effect of centrifugal force is | and, finally, 
EFFECT OF CENTRIFUGAL (| pronounced with quite moderate blade height. odp=8¢Thota™. . . 
To investigate the effect of centrifugal force, we r 


FORCE IN AXIAL-FLOW 
TURBINES. 


By B. PoonopraDsky, M.I.Mech.E. 


THe late Professor A. Stodola drew attention, 
in the 1910 edition of his text-book on Steam and 
Gas Turbines, to the effect of centrifugal force on 
the working medium in axial-flow turbines. He 
derived the following formula : 


T; 
Pre - Pry = | rd ci dr, 
Jry gvur 

when p,, = pressure at the tip of nozzle outlet, 
Pr. = pressure at the root of nozzle outlet, g = 
acceleration of gravity, v = specific volume, c, = 
tangential component of steam velocity at nozzle 
outlet, and r = radius (r, at the root and r, at the 
tip of nozzle outlet). 

It will be realised that this formula for the pres- 
sure rise from root to tip cannot be evaluated 
readily, as it contains c, and v, which also vary 
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may assume the simplest case ; nozzle N and moving 
blade B, Fig. 1, are between two cylindrical surfaces 
with radii r, and r,; at the inlet to the nozzle 
the pressure p, and velocity c, are the same at all 
radii (the working medium at inlet has uniform 
distribution). 

Let h’ be the adiabatic heat drop for the radius r 

2 

between p, and p, and put h = 5° +W. absde, 


Fig. 1, represents the absolute path of the working 
medium on a cylindrical surface of radius r; it is 
assumed that there are no “dead” spaces in the 
gap between the nozzles and the moving blades. 
The problem is to design the blading in such a 
way that the centrifugal force is balanced by the 
pressure increasing towards the periphery as a 
result of the heat drop decreasing with the increasing 
radius. If such a design can be produced there will 
be no radial acceleration, and any particle of working 
fluid entering the nozzle at radius r will leave it 
also at radius r; hence the passage of a particle 








(e054) 


along a radius. It served, however, to show that 
there is a considerable pressure rise towards the 
tip when the blade height is a substantial fraction 
of the radius. 

In those days, steam turbines were mostly slow- 
speed moderate-output machines com with 
modern steam turbines; the effect of the centri- 
fugal force was therefore not so serious, except in 
a few low- stages. It was also realised that 
the blades would have shapes varying from root to 
tip, and that was a new manufacturing problem 
awaiting solution; it is therefore not altogether 
surprising that the subject was not pursued at the 
time. 

The increase of speed (r.p.m.) and of unit output 
in the gradual development of steam turbines, the 
reduction of diameters, and consequent increase in 
blade height, revived this problem. From efficiency 
tests on 6,000 r.p.m., 3,000 r.p.m. and 1,500 r.p.m. 
turbines, it became clear that the stage efficiency 
With identical blading, identical heat drop and 
peripheral velocities, decreased with increasing 
lp.m. Tlis was attributed to the effect of centri- 
fugal force : ad a new blading design was produced 
to suit this effect. This new design has been applied 
since 1935 on Fraser and Chalmers’ steam turbines, 
at first on the long blades of the low-pressure stages 


and soon afterwards where 2 1-185, which 


sometimes in the first stage in turbines 
of only 20,000 kW and 3,000 r.p.m. In turbines of 








will not interfere with its radial neighbours. In 
other words, the working fluid entering the nozzle 
between two cylindrical surfaces of radius r and 
r+dr will remain between these cylindrical 


Let us examine the conditions in the gap Z 
between the nozzle and the moving blade. The 
mass of working fluid between radii r and r + dr 
2a rdr 





is dm= Z, where v = specific volume. 
The iii of that mass is c= ¢ / 2g Th, 
when ¢ = average velocity coefficient (the compli- 
cated distribution of losses in the nozzle is not taken 
into account) ; the mass moves on an arc 6 sd of an 
ellipse, which is a cross-section of the cylinder of 
radius r and a plane passing through a radius at s 
and forming an angle « with a plane normal to the 
cylinder axis. The radius of curvature of the ellipse 
at sis R = ~ <... 
cos? 

The centrifugal force of the mass in the gap 

between the cylindrical surfaces r and r+ dr is 


dmc InrdrZ $29 J hoos*a 
R vg r ? 
For radial pressure balance this centrifugal force 
must be equal to 


therefore, 





2arZdp; 


pat? J hoostar 


rT v 
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In this equation hf is the available heat drop, 
v the specific volume, ¢ the velocity coefficient, 
all at radius r, and vdp is the compression work 
between the radii r and r + dr, which in the heat- 
entropy diagram is represented by the line n/ in 
Fig. 2. As ¢ is not appreciably different from 1, 
we can, with close approximation, put 

vdp = —¢*J dh 
—dh being the adiabatic heat rise qt, Fig. %. 
Introducing this value into (1), we obtain 
—- #Idh= 2g*I h costa ~, 
and, finally, 
ee ee. ; - (2) 
h r 

This equation expresses h and « in terms of r. 

Another equation is needed to determine these two 


unknown quantities. The centrifugal force is 
balanced by the pressure increasing towards the tip 
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as a result of diminishing h ; hence there is no radial 
acceleration, and no radial velocity component ; 
the mass of the working medium between two 
cylindrical surfaces of radii r and r + dr will issue 
from the nozzle also between these two cylindrical 
surfaces. 
Therefore 

2arrdreg 2ardrcsinae 

% sf v , 





As, however, before the nozzle inlet <t is the same 
0 
at all radii, obviously 
oF a constant at all radii. - (3) 
Therefore, ; 


as sin? « 
=) 


29 h 2 
emuitiilin in cal LLL 


Assuming that ¢ varies only negligibly along a 


radius, we can write 
pt constant, 
In particular, 
h sin? a 


sin? 
77 a = ) (hy, Oy, vy at radius r,). (4) 


1 
In Fig. 3, -¢- and v are plotied in full lines, both 


on the adiabatic line, against the adiabatic heat 
drop for air from the initial pressure of 65 lb. per 
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square inch abs., and temperature of 1,440 deg. F. 
The dotted line indicates v for ¢? = 0-94. At the 


critical air velocity, ~ is a maximum ; in its neigh- 


bourhood a varies very little with varying heat 
drop. If at the nozzle root, h, is greater than the 
* critical,” « will decrease, reach a minimum value 
at the critical and then increase towards the tip, if 
at the tip the heat drop is less than the critical. 
Referring to Fig. 3, ifh, = 100 and h, = 54, then 
&, = H; and at Aerit, 
23-5 _ sin? Oy 
“1 94-83 1-053’ 


but as sin? «, for the usual angles is very small and 
cos? = 1 — sin*«, cos*a« will vary only in the 
third decimal place ; for this case, it is permissible 
to assume cos* « as constant. 

If h, = 30 and A, = 15, then cos* « varies a 
ciably (« increasing towards the tip), but that 
variation is very small compared with the variation 
of r within h, = 30 and h, = 15; hence it is per- 
missible to assume some mean cos? a as constant 
for equation (2), which can then be integrated. 


- (loge h) : = 2 cos*« (loge r) a 





sin?« = sin® 


h T 
loge— = — 2 cos*a loge— . . (5) 
hy Ls | 


on 


For an average cos*« = 0-941, the following 


and 
(6) 


values of as are calculated for varying values of = 
1 1 


“3211 #123 #13 164 156 
"1 
a = 0-836 0-71 0-61 0°53 0-466. 
1 
For the comparatively small value of © — == j-} 


there is considerable decrease of h at the tip. = 


variation of the angle « depends not only on = 
1 


~ 


ee er 
but also on the variation of —> with the variation 


of h. In the neighbourhood of the critical, the 
variation of « is negligible ; below the critical, the 
variation of « may be of some account. This may 
be a step by step for gradually increasing 


values of a and eventually equation (2) may be 


integrated ‘gugbicelly. After a little experience, 
a mean value of cos? may be assumed in a reliable 
manner. 

There is yet another point: to determine the 
radius r, at the nozzle tip for a given h, at r, and 
a given mass flow. Between two cylindrical sur- 
faces of radii r and r + dr, the flow per second 


2nrdrcsinae 
aw = ————_ bb. per sec. 
v 


is the same at all radii 


c, sin a, 
v 


From equation (3) —— 


and equal, for ad to at radius rj. 


The total weight passing per second between r, and 
r, is then 


T 
W = 2m cy SiN Oy [ are _ 7% Sin ay ft 
% De: * 2 1 
where, of course, 
Cy = $V 20T hy. . », (a 


Having chosen h,, «, and 1r,, equation (7) will 
determine r, and equation (6), with suitably chosen 
average values of cos*«, will give A at any radius 
up to r,. The data for nozzle design are then 
established. 

It is obvious, of course, that as the heat drop 
used in the stationary blades diminishes towards 
the tip, the remainder of the stage heat drop, used 
in the moving blade, increases towards the tip 
(degree of reaction increases towards the tip); the 
moving blade will then have at inlet an angle 
increasing towards the tip, and at outlet an angle 
decreasing towards the tip. 

The above method of dealing with the centrifugal 
effect is not the only attempt to take it into account 





in blading design. In 1929, G. Darrieus, a distin- 
guished French turbine designer, » pu blished an article 
in which he stated that Stodola’s centrifugal effect 
could be deduced from free-vortex flow; in the 
early ’30’s, this concept was applied by an American 
steam-turbine builder to the long blades of the 
low-pressure stages of steam turbines, and in the 
later °30’s, it was applied to gas turbines used for 
jet propulsion. It is desirable, therefore, to investi- 
gate the free vortex in relation to the centrifugal 
effect. The free vortex in these designs is defined 


by 


and 


ccosar = constant from root to tip - (8) 


csina = constant from root to tip. . (9) 
From these two equations follows - 





tan a, 


tan 
=a constant = 
r Ty 


Therefore, tan «a = tan a — 
1 


« increases from root to tip. 

This increase of « towards the periphery, whether 
the “ critical ” is exceeded at the root or not, is at 
once a striking difference from the author’s design ; 
as the heat drop in the nozzle decreases towards 
the tip, the specific volume will also decrease towards 
the tip (see Fig. 3). As, however, c sin « is assumed 
to be the same at all radii, obviously unit area will 


pass, at the larger radius, a larger quantity, came 
Ib. per second; it is claimed, on the other hand, 
that the centrifugal effect is balanced by the pres- 


; in other words, 





_| sure rise due to heat drop diminishing towards the 


tip. If this claim is correct, then there is no radial 
acceleration, and with a uniform distribution of the 
working medium at the nozzle inlet, the working 
medium would be uniformly distributed at the 


nozzle outlet also; in other words, - = would 


be the same at all radii. To fulfil this condition 
with c sin « = constant, v would have to be constant 
also, which it cannot be as the heat drop decreases 
with increasing radius. In view of these contra- 
dictions a detailed analysis is desirable, and we may 
investigate the same simple case as before. 

As the angle « as a function of r is already 
prescribed by equations (8) and (9), and as the 
areas will be determined by / and », in addition 
to the prescribed «, we cannot assume that the flow 
fills the whole area of the gap; it is, therefore, 
necessary to consider an area corresponding to one 
nozzle channel alone. Let 1 be the length of the 
arc of such a channel at radius r, 1, at radius rj, 
and J, at radius r,. In the gap Z the mass of 
working fluid between the radii r and r + dr, and 
for one channel is 





dm = = 
vg 
and 
c= pV MWIh. 
The centrifugal force is therefore 
lar Z Ps ¢? 29 Sh cosa 
vg r 


For radial pressure balance, this centrifugal force 
has to be equal to | Z dp, and we obtain 


dr 
vdp = 2¢°J hcos*« _ 


which is identical with (1); but this time this 
equation will not be used to determine hf and a, 
which are clearly defined by (8) and (9); it will be 
used only to prove or disprove radial pressure 
balance. If that balance is proved, then from the 
absence of any radial acceleration, the dimension | 
can be established at any radius. 

From (8) we have c? cos* « r? = constant. 

Therefore, 


¢? 2g J hcos*a r* = constant = ¢* 2g J h, cos*a, r?, 


(hy, &, at the radius r,, and ¢? ee being 
assumed constant also along a radius) ; 


24° J hcosta = 24¢*J hy coo? 
Substituting this in (1), we obtain : 
vdp = 2g? J hy costa, #3 5. . (10) 





v dp is the compression work, as before (see Fig. 2), 


vdp = —¢*J dh. 
Therefore 


dr 
— dh = Mh, cos*a, r} a: } aD 
Integrating from r, to rz, we obtain 
2. 
hy — hg = h, cos*a, (: - “t)- - (12) 


If the centrifugal effect is balanced by the 
increasing pressure due to the heat drop di 
from r, to rz, equation (12) expresses the relation 
of h, and h,. 

On the other hand, from equations (8) and (9), 
defining the free-vortex flow, we have 


cj 00s*a, r; = cy COs*ag Tr) 
or 
r 
c2 cos" ag = c} cos" ax, 2 
and 
ei sin? a, = c; sin* a. 
As F F 
cf costa, + ¢,sint?a, =c, = ¢* 29 Thy 
and x 
Cc, CO8* a, +c, sin?a, =c, = $29 T hy 
and 
e2sin?a, = ch sin?a, 
we obtain : 
$? 2g J (hy — hy) = c} cos*a, — c} cos* ax, 
2 
> r 
= ¢, cos*a, (1 — ‘}). 
2 
With 
ci cos*a, = ¢* 29 J hy cos*a, 
we have 


2 
r 

hy — hg = h, cos*a, (a - 4). . (13) 
2 


This equation expresses the relation between 
h, and h, as a result of the definition of free-vortex 
flow. 

Comparing equation (13), derived from the defini- 
tion of free-vortex flow, with equation (12) expres- 
sing the relation of h, and h, for radially pressure- 
balanced flow, we find them identical. The con- 
clusion is that in a flow defined by (8) and (9) the 
centrifugal force is balanced by the increasing 
pressure due to the heat drop decreasing towards 
the tip, provided, of course, that the areas are cor- 
rectly determined 80 that there is no radial-velocity 
component. \ 

Before the nozzle inlet there are no dead spaces ; 
consequently at the radius r, through an area 


2ar,dr 
n 


(n = number of nozzle channels) 


2017, dr 


dr ¢ 
dusk hen Gis Pt per sec. will pass ; 


and through a similar area aa =e, 


2 mt, ar 
dW, = ae nae 


Consequently, 


dW, = aw, 
r 
In a radially pressure-balanced flow dW,, will 
appear at the nozzle outlet between r, and r, + dr; 
it is convenient to assume that at r, there will be 
no dead space at the nozzle outlet ; hence, 


2nr, dr c, sina, 


dw, = 
' n vy, 


for r, we cannot assume the absence of dead spaces, 
and therefore at the nozzle outlet, 

dW, =Ipar ¢c, sin a, 

3 Us 
(Cy sin ae = Cy sin hy by definition of free-vortex 
flow), J, representing a portion of the pitch at 1; 
through which the working medium will pass. 
As 


dW, = aw, 7, 
rT 
we have 
¢c, sin a, “ 2nr,dr c, sin a T? 
ts n 7 r 





1, dr 
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and 
Lo te & 
. n 
and, generally, at any radius r, 
2arv 
l= ‘ 
nN % 


As ~ <1, 1 is smaller than the pitch. There is a 


1 
wedge-like dead space extending from r, to r, 
through which no flow can take place if the free- 
vortex flow, as defined by (8) and (9), is to be 
ensured. 
As an example to illustrate this, let 


hy= 100 B-Th.U. per Ib, “® = 1-5,and cos*a, = 0°94. 
1 
From (13), 
h, = 47-7 B.Th.U. per Ib., and from Fig. 3 


“2 . 9-707. 


% 

Then 1, = =""* x 0-707, and the are of the dead 
space at r, will be 0-293 of the pitch. 

Such a wedge of dead space would have to extend 
from the gap into the nozzle channel, which would 
mean, in effect, the nozzle-vane thickness at outlet 
increasing towards the tip. On the other hand, 
this wedge cannot be carried into the moving blades ; 
therefore a serious discontinuity of flow would 
occur. All this would result in a substantial reduc- 
tion in efficiency. 

In known so-called free-vortex designs, the full 
pitch is utilised; in other words, the radial dis- 
tribution of the working medium cannot possibly 
correspond to the flow in which the centrifugal 
force is balanced, in which there is no radial-velocity 
component, because the area towards the tip is too 
large. The only conclusion that can be reached is 
that in existing so-called free-vortex designs, free- 
vortex flow, as defined by equations (8) and (9), 
cannot exist. 

The effect of the centrifugal force in axial-flow 
C0! is also of importance; it may be 
treated with advantage in a manner similar to that 
described in the first part of this article. - 








LITERATURE. 


Acoustics for Architects. By Dr. E. G. Richardson. 
Edward Arnold and Company, 41-43, Maddox-street, 
London, W.1. [Price 5s, net.) 

Tas book is based on one published in 1933 under 

the title, An Introduction to Acoustics of Buildings, 

and incorporates the fruits of the author’s 20 years’ 
experience in lecturing, at three university schools, 
on the application of acoustics to architecture. By 
way of introduction, a brief account is given of the 
characteristics of sound. This might with advan- 
tage be expanded and revised, for on a few points 
it is apt to be misleading. Thus, if the report of a 
gun does travel at 1,100 ft. per second, the sound 
will be heard half a second after the gun is fired 
if the listener is.550 ft. from the gun and not 600 ft., 
as stated on page 9. Again, the reduction of the 
sound intensity within a room is more scientifically 
described as due to absorption by the walls than as 
‘ battering ” against them. Some readers may also 
wonder why the upper curve of Fig. 1, labelled 
‘Threshold of feeling,” should be described in the 
text as ding, to sounds so loud that the 

sense of their pitch is lost. i 
In the historical survey which follows, the 

development of architectural acoustics is traced 

from the earlier qualitative observations to the start 
of its quantitative study with W. C. Sabine’s work 
on the Fogg Lecture Hall, at Harvard University, 
in 1895. The ideas introduced by Sabine made 
possible the substitution of scientific procedures of 
acoustic control for the previous hit-and-miss 
methods that were so often misses and so rarely 
hits, yet it was a long time before their significance 
was appreciated by architects. Dr. Richardson 
quotes the case of the hall at University College, 

London (by no means an isolated instance) which, 

25 years after Sabine’s pioneer investigations, had 
&n excessive time of reverberation.” Farther on, 

he describes the steps that he took to remedy it. 








Since reverberation in an enclosed space results from 
the repeated reflection of the sound waves at the 
bounding surfaces, its reduction necessitates an 
increase in the acoustic absorbing power of these 
surfaces 


The method of computing the amount of absorp- 


- | tion required is described and, as experience shows 


the optimum reverberation time to be somewhat 
greater for a concert hall than a lecture hall, 
formule appropriate to both are given. The same 
total absorption can be obtained by covering either a 
large area with a material having a low absorption 
coefficient or a small area with one having a high 
absorption coefficient. To ensure adequate hearing 
conditions throughout a large auditorium, due 
consideration must ‘be given to both the choice and 
the situation of the absorbent material. Plane or 
curved surfaced liable to produce echoes or sound 
concentrations at audience level must be accorded 
priority of treatment. Surfaces behind and above 
the stage or platform can be left untreated and 
shaped so as to reflect sound from the performers to 
the audience. These matters are dealt with in a 
chapter on the distribution of sound, and in the 
following chapter, on the balance of acoustic power, 
useful hints are given on the installation of loud 
speakers, where these are unavoidable, and on the 
proper use of the microphone. 

The establishment of architectural acoustics as 
an exact branch of science is due partly to an under- 
standing of the underlying physical principles and 
partly to the marketing of a wide range of porous 
materials possessing stated absorption coefficients 
at definite frequencies. A good account of these is 


contained in the chapter dealing with absorbent 


materials. In the following chapter, the problem 
of the insulation of sound is considered, and examples 
are given of designs embodying appropriate struc- 
tural discontinuities to prevent the egress of sound 
from a room, or the ingress of unwanted sound 
into it. The concluding chapter contains valuable 
hints on the acoustic design of theatres, cinemas, 
churches, conference chambers and soundproof 
rooms, drawn from the author’s own extensive 
experience. 

This book is stated to be for the “ general prac- 
titioner ” in architecture. It should serve to con- 
vince him that faulty acoustics is as much a reflection 
upon his competence as bad ventilation, and that 
the remedy does not lie in trying to reproduce an 
existing design which happens to have turned out 
well. Acoustic experts are now’ available and, in 
cases of doubt or difficulty, their services should be 
sought and their recommendations followed. It is 
highly probable that some of those who obtain their 
first introduction to the subject from this stimulating 
little work will wish to study it in greater detail. 
It is a pity, therefore, that the only suggestion for 
further reading is Sabine’s Collected Papers on 
Acoustics, excellent though these are. A list of 
references to the more comprehensive treatises of 
Hope Bagnall and Wood, Watson, Knudsen and 
P. E. Sabine might well have been included. 





Dynamic Method for Determining Average Elastic Pro- 
perties of Surface Soil Layers. By SVEN G. BERGSTROM 
and SvEN LINDERHOLM. Proceedings No. 7 of the 
Swedish Cement and Concrete Research Institute, 
Royal Technical University, Stockholm. [Price 5 Kr.] 

THE investigations described in this little book 
were part of fairly extensive studies made in the 
autumn of 1945 by the Swedish Cement and Con- 
crete Research Institute in connection with the 
design of concrete pavements for airports. The 
book reports the tests made by a dynamic method 
for the direct field determination of the average 
elastic properties of surface soil layers. The soil 
was subjected to vibration and the resonance 
frequency was measured. The moduli of elasticity 
in shear and tension were computed from the 
velocity of wave propagation at the resonance 
frequency, according to a method evolved by the 
Japanese investigators, Sezawa and Kanai. Values 
of these moduli were also obtained for compara- 
tive purposes by laboratory tests by both static and 
dynamic methods, and by static loading tests in 
the field. In the field tests, loading plates of two 
general sizes were used; some were 6 m. square, 
while others varied from 0-28 m. to 1-12 m. in 
circumference. 





The mathematical theory of the dynamic field 
method is given briefly—perhaps a little too briefly 
—and the apparatus and methods used are described 
in detail. In addition to the main test results of 
the resonance frequency and the wavelength 
measurements, results of preliminary and control 
tests are also given showing variation of wave 
amplitude with distance from the vibrator, the 
effect of pick-up depth, and the variation of wave- 
length with frequency. These are presented in 
graphical and tabular form. Im some cases, wide 
divergence occurred between the values obtained 
by field vibration methods and the static loading 
methods. These differences are discussed without 
bias and possible explanations are suggested. 

The book will be of great interest to researc 
workers engaged on soil mechanics problems. 
Although it is obvious that more testing and 
research are essential before the methods described 
can become widely accepted, nevertheless, to engi- 
neers engaged on site exploration, an interesting 
indication is provided. of the possibilities offered by 
the ‘dynamic method of field soil testing with its 
attendant advantages of easily transportable site- 
testing equipment. 





Vertical Curves for Roads. By PRoressor F. G. Royat- 
Dawson, M.Inst.0.E., M.Inst.T. E. and F. N. Spon, 
Limited, 57, Haymarket, London, 8.W.1. [Price 15s. 
net.] 

THERE has long been a need for a lucid text-book 

on vertical curves, and this book meets the require- 

ments of highway engineers and students in this 
respect.’ It is opportune, too, in view of the pre- 
paration of post-war plans for new roads and the 
reconstruction of old ones. Previous works by the 
author in this field are already well established, but 
in this book a novel application of Professor Royal- 

Dawson’s speed-chord formula to vertical transition 

curves is made and is in keeping with his advocated 

methods of design. 

The book reduces the subject of vertical curves 
of both types, by easy stages, to a simple method of 
operation and is easy of reference and application. 
The methods of calculation and the series of tables, 
with which the book is amply provided, are divided 
into two main parts; Part I deals with “summit ” 
and Part II with “ valley” curves, summit curves 
being based on the simple parabola or circular arc, 
and valley curves on the lemniscate designed to 
conform to the author’s speed-chord formula. 
Following a general survey of the subject, in which 
the various data required and the terms involved in 
connection with vertical curves are defined, the 
subject of summit curves is introduced by means of 
preliminary considerations and, in a further chapter, 
is carried on to working formule. Worked 
examples are given, calculated by three different 
methods. 

A chapter with worked examples of one-way 
roads is also included. Part II of the book deals 
similarly with valley curves mainly on conven- 
tional lines, the main consideration here being 
not visibility but impact under the influence of 
gravitation. A chapter is included on a new method 
of working for valley curves based on the author’s 
unit-chord system. The xppendices contain a num- 
ber of tables with notes on the effect of wheel impact 
and an explanation of the Zimmerman formula. 
The metrical equivalents of certain formule are also 
given. The book can be recommended as a useful 
addition to the literature of highway engineering. 





Fuels, Combustion and Furnaces. By PROFESSOR JOHN 
GRISWOLD. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 5.50 dols.]; and McGraw-Hill Publishing Com- 
pany, Limited, Aldwych House, Aldwych, London, 
W.C.2. [Price 27s. 6d.] 

THE contents of this book range over so vast a field 

that the space that could be allocated to any par- 

ticular aspect of the use of fuel is necessarily limited. 

From the origin of coal and the methods of mining 

it, the reader is taken to coke-oven practice and 

by-product recovery; the origin, production and 
processing of petroleum ; the chemistry and thermo- 
dynamics of combustion ; the manufacture of pro- 
ducer gases ; the burning of gas, oil and coal, both 
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HORSE-OPERATED DREDGER 














solid and pulverised ; the principles of heat trans- 
mission; furnace refractories; boilers, process 
furnaces and kilns. The view-point throughout is 
primarily that of the chemist, as may be expected, 
perhaps, from the fact that the book is one of a 
Chemical Engineering Series and the author holds 
the chair of Chemical Engineering in the University 
of Texas. Indeed, a good deal of the matter, 
particularly the chapters on “ Equilibrium and 
Kinetics,” and on ‘‘The Combustion Process” 
might well be above the heads of engineers not 
already possessing a good grounding in chemical 
theory. In spite of this, the generally practical 
character of the book is well maintained. The 
calculations demonstrated are most frequently 
based on Ib., feet and deg. F., while the greater 
number of the many illustrations represent appara- 
tus or data provided by manufacturing companies. 

The book is designed for the use of university 
students, and it can be commended to these and 
others who desire a comprehensive survey of the 
whole field of fuels and combustion from a scientific 
standpoint, with particular emphasis on petroleum 
technology. Those who need fuller information on 
specific matters are catered for by footnotes and 
bibliographies appended to each chapter, indicating 
where such information may be found. American 
students and teachers are further assisted by a list 
of 50 different film-strips, silent or otherwise, depict- 
ing subjects from coal and oil production to catalysis 
and thermodynamics, which are apparently readily 
obtainable in the United States for instructional 
purposes. Consideration of the needs of the student 
is shown also by the inclusion of figures concerning 
the actual sizes and capacities of certain typical 
kinds of industrial plant, so that readers who have 
never seen such things as blast furnaces, coke ovens, 
metallurgical furnaces, etc., may form a reasonably 
good idea of their magnitude. Throughout, the 
book is an example of a clear and concise exposition 
which has enabled its author to condense a vast 
amount of miscellaneous information in a systematic 
and readable manner. We wish that all text-books 


AN EARLY HORSE-OPERATED 
DREDGER. 


By H. Purvip Spratt. 


THERE has recently been placed on exhibition at 
the Science Museum, London, by the courtesy of 
Mr. E. D. Kalis, of the Westminster Dredging 
Company, Limited, the rare contemporary working 
model (scale 1:25) of an early horse-operated 
bucket dredger or “‘ mud-mill,” illustrated herewith. 
This machine was constructed in North Holland 
about 1780, before the application of steam power, 
and was used in and around the port of Amsterdam 
to keep the docks and canals free from mud and 
silt. 

The wooden hull was carvel-built, flat-bottomed 
and almost rectangular in plan. The vessel had 
one flush deck. A central well accommodated the 
chain of buckets. The hull planking is shown 
removed from the starboard side of the model, to 
provide a clear view of the interior and of the 
bucket-chain with its inclined trough. The depth 
of dredge could be varied by means of a hand-wheel, 
17-5 ft. in diameter, mounted above the roof, with 
tackle from which the lower tumbler of the bucket- 
chain was suspended. The buckets were made with 
iron lips and sides, and this is said to have been the 
first known attempt to use a bucket-chain instead 
of scoops.* 

The spoil was carried up on the underside of the 
bucket-chain, inside the trough. Each bucket was 
fitted with a hinged bottom, which was forced out 
as it reached the upper end of the trough, to dis- 
charge the mud into a chute at the stern. This 
chute could be raised or lowered, to suit the atten- 
dant barges, by means of a hand winch on deck. 
The buckets, when thus emptied, passed over the 
top tumbler, and descended on the upper side of 
the chain. This early mode of operation was con- 
trary to the modern practice, in which the buckets 


* Cf. John Smeaton’s Diary of his Journey to the Low 
Countries, 1755, pages. 35 and 74. Extra Publication 








were written with equal competence. 
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OF ABOUT 1780. 





raise spoil on the upper side of the chain and dump 
it over the top tumbler; the old-fashioned trough, 
as here used, is thereby dispensed with. 

The bucket-chain was driven by four horses, 
harnessed to the ends of radial arms on a vertical 
shaft, and thus constrained to work in a circular 
path 23 ft. in diameter. This vertical shaft was 
geared to the top tumbler by means of a contrate 
wheel with wooden teeth. Stable accommodation 
for three horses was provided in the fore part of the 
vessel. In all, therefore, seven horses were carried, 
and it is probable that these were worked in relays. 
The output of the machine is reputed to have been 
25 cubic yards per hour, from a depth of about 
10-5 ft. Principal dimensions of the vessel, as 
scaled from the model, were as follows: displace- 
ment, about 65 tons; length over chute, 63 ft.; 
length of hull, 52 ft.; breadth, 29 ft.; depth of 
hold, 10 ft.; draught, 2-2 ft.; depth of dredge, 
10-5 ft. One serious drawback to this early form 
of ‘‘ mud-mill” was that it, and the attendant 
barges, had to work astern in shallow water, in 
advance of the channel which it cut. The modern 
method is to work forward, with the deepened 
water under the vessel, which thus cuts its ow2 
flotation. 

The writer wishes to record his indebtedness and 
thanks for the help received from Mr. George 
Anderson, A.M.I.N.A., in the preparation of these 
notes. 





UNION-CASTLE LINER RETURNS TO PASSENGER 
SERVICE.—Requisitioned at the beginning of the recent 
war, the twin-screw passenger liner, Pretoria Castle, 
which was built in 1939 by Messrs. Harland and Wolff, 
Limited, Belfast, for the Union-Castle Line, became 
first an armed merchant cruiser and then, by conversion 
in 1942, an auxiliary aircraft carrier. At the end of the 
war, the Union-Castle Line purchased the vessel from 
the Admiralty, her name was changed to Warwick 
Castle, and the work of reconverting the carrier to 4 
passenger liner was started at Belfast a year ago. With 
the completion of this work, the vessel was returned to 
her normal mail and passenger service, sailing from 
Southampton on March 13. 
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RECENT DEVELOPMENTS IN 
STEELMAKING.* 
By J: A. Kizey and W. G. Camzron. 


In steel plants making straight carbon grades in 
which a maximum alloy content is either specified or 
necessary to meet physical test requirements, strict 
control of scrap quality is absolutely essential to avoid 
miscasts. A common practice in open-hearth plants 
working on high scrap burdens, where the danger of 
alloy contamination is greatest, is to await the results 
of a prelimi chemical test of the bath when just 
melted before deciding the grade of steel to be made. 
It can be gathered from the above that very often the 
ratio by weight of scrap to pig iron, for certain quali- 
ties, is not merely a question of the best proportions for 
economical working but has to be based on the maxi- 
mum permissible alloy content of the cast. In plants 
where high-alloy grades are produced strict segregation 
of scrap is also essential, since such control can effect 
very considerable savings in expensive alloy additions. 

Steelmaking can be separated conveniently into 
three categories, namely, the blast-refining, electric- 
furnace, and open-hearth processes. These can be con- 
sidered individually, but it must be borne in mind that 
the processes can be combined with partial refinement 
in one and completion in another. Such duplexing 
offers advantages as, by co-ordination of operations in a 
plant suitably equipped with the necessary mcrae 
and transfer machinery, the correct flow of ingots o 
the desired grade can be assured to meet rolling-mill 
requirements ; for instance, in a combined Bessemer 
and open-hearth plant, the flow of open-hearth quality 
ingots can be maintained at almost the short-time 
interval associated with straight Bessemer production, 
thus approaching the ideal rate for maximum produc- 
tion efficiency in the rolling mills. In very few instances 
can advantage in reduced ingot cost be claimed, but in 
most steel plants the ingot is the finished product of 
only one of many departments and the duplex system 
may be found to be of economic benefit when the wider 
view of the entire plant is taken. Some works find a 
benefit in duplexing for quite different reasons, As an 
example, increased production of electric furnace 
qualities can be met by the addition of further units 
or by the adoption of open-hearth-electric duplexing 
whereby the melting operation is carried out in the 
open-hearth furnace and transferred to the electric 
furnace for finishing. It is well known that scrap 
melting in the electric furnace is very extravi t in 
power, with heavy surges due to repeated striking of 
the are, a condition which is remedied as soon as a 
melted bath is obtained. The open-hearth furnace is 
much better suited to cheap melting and the system 
outlined has much. to commend it. 

Like most injurious elements in ater Rp nitrogen 
can confer properties which are beneficial for certain 

8. Somes altogether from the external intro- 
duction of nitrogen for surface hardening, when it is 
present in quantities many times greater than is 
absorbed in steelmaking, the high-nitrogen steels 
find a useful field in free-machining ities. The 
influence of nitrogen in this connection been fully 
investigated and there is an interesting record of a 
recent process which has as its object the augmentation 
of the nitrogen content of open-hearth steel to give 
improved free-cutting properties. For most purposes, 
however, nitrogen is wholly detrimental and consider- 
able study has been given to its control in blast-refined 
steels. A method for which much is claimed is that 
adopted for the manufacture of H.P.N. (Hamborn low- 
phosphorus, low-nitrogen) steel. The process, carried 
out in the basic Bessemer converter, is to blow the 
metal as usual until the operator considers that the 
greater part of the carbon is removed ; that is, about 
2 to 24 minutes before the end of the ‘“‘ carbon blow.” 
At this stage the converter is turned down, the blast 
taken off and the remainder of the carbon and phos- 
phorus removed by oxidation with iron ore, using a 
high-lime slag. In principle, nitrogen absorption in 
the Thomas process takes place during the after-blow, 
when the oxidation products are non-gaseous and the 
blast ing through the charge is almost 100 per cent. 
nitrogen, The rapid absorption of nitrogen during the 
after-blow is probably due to this cause, but, as the 
Period of high absorption also coincides with the period 
of highest temperature, this may also be a contributory 
factor. It follows that control of nitrogen absorption 
must be obtained either by diluting the nitrogen of 
the blast or by using an oxidising agent other than air 
during this high-temperature period. Sponsors of the 
E.P.N. process using the latter method, claim that the 
free boil brought about by the lime and iron ore addition 
Temoves the greater proportion of nitrogen absorbed 
in the blowing ctl wah produces a steel equal to 
open-hearth in quality. 





* Paper presented to the Institution of Engineers 
and Shipbuilders in Scotland on Tuesday, February 4, 
1947. Abridged. 


A further process for the improvement of Bessemer 
steel, not necessarily seepasal ull aiieiean- taste. 
a Continental works 


has recently been pee from 3 
It consists of over-blowing a Thomas charge to a very 
low phosphorus content, turning down the converter, 
removing the slag and pouring the metal into a ladle 
containing a pe re slag ‘strongly reducing in 
composition. vigorous reaction "a 
satlie. cabcilen ent» thenonaiy donukiiend cinil-af 
quite sa apa er yee Yn ed. In principle, the 
process is a ification of the Perrin system of rapid 
dephosphorisation* and will probably be developed to 
produce high quality steel in Thomas ts. 

Steel production by the electric 
has developed during the past thirty years from a 
aye of comparative obscurity to a tonnage which, 
‘or 1944, represented 6-5 per cent. of the total weight 
at inante snd costings made in this country. When it is 
remembered that. this tonnage includes a large propor- 
tion of steels ing a high content of expensive alloys, 
the importance of the process will be better appreciated. 

The electric processes of steelmaking (electric arc and 
induction) are better suited to the accurate control of 
conditions than any others and give their products a 
potential cleanliness, in the microscopic sense, of a 
very high order. In many respects they offer economic 
advantages over the more popular open-hearth pro- 
cesses. Apart from quality considerations, an electric 
furnace plant has lower capital costs than an open- 
hearth plant of equal tonnage capacity. It is also very 
flexible in respect of metallic burden, many plants being 
worked on 100 per cent. scrap and therefore quite 
independent of pig-iron supplies. By the control of 
oxidising conditions in the basic arc furnace, and even 
more so by induction melting, alloy recovery from 
scrap can be higher than in the open-hearth, and alloy 
additions can be made to the with a yield 
recovery approaching 100 per cent. These factors 
make the ae rage Aa processes most attractive 
for steels at present graded as “ specials.” 

The main obstacle to the more general adoption 
of the electric furnace processes in this country is the 
high cost of electrical power, which so far outweighs 
the lower cost of the metallic burden and additions as 
to make it economically unsound for the manufacture 
of “straight” steels. Quality requirements in the 
** straight-carbon ” and low-alloy grades can be met 
adequately by the open-hearth process, which is 
favoured because of lower overall production costs. 

Rapid progress in open-hearth furnace design has 

made in-recent years with a distinct tendency 
towards the use of larger units. This is especially so 
in fixed furnaces which are now being constructed in 
many plants with 100 tons to 200 tons tapping capacity. 
The large capacity shallow-hearth furnace is found to 
be the fastest working unit for high scrap burdens 
where the metallurgical load is low, while tilting 
furnaces of from 300 tons to 400 tons capacity are 
favoured for burdens containing over 50 per cent. of 


hot metal. 

Furnace design has developed in the direction of 
increased burning rate per unit of capacity with burner 
blocks and roof profiles arranged to give the most 
effective conditions for heat transfer. Apart from the 
influence of flame quality in promoting efficiency of 
heat transfer from the flame to the stock, this factor 
is affected by the speed of combustion, flame direction, 
and location relative to the furnace hearth, which are 
functions of furnace design. There are certain other 
influences, such as the quantity of primary air used 
relatively to the amount of fuel, static pressure condi- 
tions over the hearth and the quantity of infiltrated air, 
but these are rather problems of operation and control 
than furnace design. Waste-heat boilers, fitted with 
large capacity induced-draught fans are now accepted 
as standard equipment in modern plants. 

From the standpoint of quality, acid open-hearth 
steel has dese ly a very high reputation and is 
favoured for many high-duty forgings and castings. 
The process is subject to accurate control of the decar- 
burising rate and metal condition, due principally to 
the fact that the composition and physical condition 
of the slag, on which these factors depend, can be 
adjusted with this object in view ; there is no necessity 
to carry highly oxidising conditions in the slag to the 
end of the refining period. In basic practice, on the 
other hand, the oxidising power of the slag, throughout 
the process, has to be maintained at a level sufficiently 
high to avoid reversion of the phosphorus from the 
slag to the metal. Most steelmakers now that a 
vigorous boil, that is, a high rate of decarburising, is 
desirable over the greater part of the refining operation, 
followed by a lower rate towards the end of the process. 
The vigorous boil under a well-formed slag and at correct 
temperature not only assists in the elimination of the 
finely dispersed non-metallic matter due to the physical 


agitation of the metal giving free contact with the slag, | furnaces, 


but is also the primary agent in the elimination of 








* See ENGINEERING, vol. 135, pages 488 and 647 
(1933). 


gaseous occlusions which affect steel quality to a 
marked degree. 

. Steel production by the basic open-hearth process 
during the last recorded year (1945) totalled nine 
million tons, representing 76 per cent. of the total 
steel production in this country. From the standpoint 
of quality, basic steel proved its value during the war 
years, when it was used successfully for the manufac- 
ture of armament and aircraft grades which were 
formerly considered as the prerogative of the electric 
and acid open-hearth processes. Its success in this 
field was due to technical developments in manufac- 
ture, arising from researches into the fundamental 
principles of the process which have given a more 
complete understanding of the many factors and 
variables influencing quality. 

Raw-materials traffic and handling are a vital part 
of steel-plant organisation and are efficient when the 
supplies are regulated so that the materials are always 
available to meet furnace demands, with furnace 
ce ing time determined by other considerations. 
Generally speaking, with modern well-maintained plant 
and careful ing and distribution of incoming 
scrap, this requirement is satisfied, and the time internal 
taken up by charging is regulated by heat-input rate. 
It follows, therefore, that any development in furnace 
design and firing methods must accompanied by 
improved charging technique, if any substantial benefit 
is to be obtained. Speed of charging is limited by the 
heat-input because of the necessity for maintaining 
adequate preheat temperatures of the incoming com- 
bustion air and fuel gas ; the charging rate is excessive 
when the exhaust-gas temperatures are so reduced, 
and with them the regenerator temperatures, that the 
lack of preheating on the ingoing side affects flame 
quality. 

Within certain limits, the non-integrated plants which 
operate on cold metal can vary the scrap to pig-iron 
ratio in the metallic burden in accordance with pre- 
vailing market conditions of supply and price. With a 
favourable scrap market, it would appear that the 
highest possible ratio should be worked, the only 
limitation being the necessity for sufficient pig iron to 
give melted bath composition at the required value, 
which is generally with a carbon content 0-4 to 0-6 per 
cent. above the specified figure. High scrap percen- 
tages should give higher tapping yield and lower 
metallurgical load with cheaper working. On the other 
hand, high pig-iron percentages allow the use of ore 
or mill scale as a charged material, the latter being a 
works by-product and chargeable to steel production 
costs at a nominal price. These oxides, according to 
their iron content, raise the ingot yield and offset part 
of the increased metallic burden cost. For certain 
specifications demanding very low alloy percentages, 
high pig-iron ratios have often to be used to reduce the 
mean alloy content of the charged materials. Where 
maximum steel scrap is being worked, the ratio, which 
is in the region of 70: 30 to 60:40, has to be varied 
considerably even over furnaces in the same plant to 
obtain approximately regular melt-out carbon. 

Correct steelmaking in the basic furnace demands 
strict adherence to certain well defined rules ss 
temperature and slag condition. Fluidity and chemi 
composition of the slag are of first importance in the 
control of steel quality, and in this direction much 
progress has been made in the past few years. Slag 
control aims at the-production of the minimum quantity 
of slag to ensure a desired metal composition in respect 
of the content of sulphur, phosphorus and oxygen. 
In most steel plants, an indirect determination is made 
from the carbon content of the steel and the total FeO 
content of the slag which, together with skilled visual 
examination of the cooled slag samples on the furnace 
stage, can give an astonishingly accurate measure of 
basicity. Slag fluidity, also an important factor in 
slag control, can be qualitatively determined by means 
of the Herty viscosimeter, but is more often measured 
by observation of the slag behaviour in the furnace and 
examination of spoon samples which, when interpreted 
by an experienced melter, can be adjusted to the 
correct condition. Steel temperature during refining 
and finishing, which has probably an optimum value 
for the different grades, is being systematically studied 
on full-scale production. 

The basic open-hearth provess is recognised as a 
method of steelmaking for high rates of production 
under widely varying conditions of burden and met- 
lurgical load. Modern trends are towards the restric- 
tion of the amount of metallurgical work necessary, and 
aim at utilising more completely the advantages of the 
process for Fat d refining under more favourable 
conditions. plants using high proportions of hot 
metal, the mixer, originally a furnace of large capacity 
to provide storage for molten iron and level out varia- 
tions in composition of the supplies from the blast 

i being used more as a primary refining 
furnace. At present, substantial silicon removal is. 
made but it is highly probable that a technique will be 
developed for removal of phosphorus also, which will lead. 





to considerable improvements in hot-metal practice. 
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NOTES FROM SOUTH AMERICA. 


As part of the comprehensive economic ing in 
Argentina, regulations affecting import trade fo! 
one another with startling rapidity. i 
clear that all these developments are linked as 
part of the present Government’s policy of national 
self-sufficiency, mainly in the direction of protecting 
the expanding local manufacturing industries; for 
example, it is the Government’s intention to restrict 
the importation of articles which can now be produced 
by local factories, while, in order to re-equip these 
factories, preference will be given to the importation 
of first-class new machinery rather than second-hand 
equipment. 

Two recent changes in Argentina’s import regulations 
which occurred, respectively, on November 29 and 
January 20, are of importance to the British exporter 
of machinery. The new regulations of November 29 
stipulated that some kinds of imported goods would be 
subject to quotas granted exclusively to the Instituto 
Argentino de Promocién del Intercambio (the State 
trading agency known shortly as the I.A.P.I.), and that 
certain other articles would require special study of 
each case on its merits before the grant of an import 
permit. Various kinds of machinery, electric motors, 
etc., are included in the second category. Further 
regulations of January 20 extended the general system 
of exchange permits to all imports into Argentina. At 
the same time, certain import exchange rates were 
abolished, leaving three rates only. These, expressed 
in sterling, are a preferential selling rate of 15-03 pesos 
per £; a basic selling rate of 17-03 pesos; and an 
auction market rate of 19-88 pesos. One or another of 
these three import rates will apply to each of the 5,000 
or so separate items appearing in the Argentine Customs 
tariff. The general principle appears to be to apply the 
highest rate of 19-88 pesos per £ to items regarded as 
luxuries, as well as to numerous consumer goods which 
Argentine industries are able to produce in sufficient 
quantity. The basic rate of 17-03 pesos per £, and— 
to a lesser extent than formerly—the preferential rate 
of 15-03 pesos per £, seem to apply generally to capital 
equipment and other goods which Argentina needs to 
import in the interests of national economy. An 
important feature is that the preferential exchange 
treatment accorded to certain goods imported from the 
British Empire and other sources has now disappeared. 
Moreover, no announcement has been made yet 
regarding the future of the Anglo-Argentine Trade 
Treaty, which expired in October, but which was 
allowed to remain in force until December pending 
discussions for a new treaty. Already, Argentina has 
arranged trade agreements with many countries 
competitive to Britain, usually on the basis of exchange 
of farm products for urgently-needed machinery, etc., 
so that the future of the Anglo-Argentine Treaty is of 
considerable importance. Typical of Argentina’s new 
trade agreements with competitive countries is that 
just signed with Switzerland, whereby Argentine 
farming products will be exchanged during the five 
years 1947 to 1951 for industrial machinery and spare 
parts, other than special machinery for the production 
ef watches; looms and weaving machinery; motors 
of various types ; steam boilers ; electrical, telephone, 
telegraph and radio equipment. 

It may be taken for granted that a new general trade 
agreement between Britain and Argentina will depend 
upon the ratification of the recent separate agreement 
for the sale of the British-owned railway companies to 
Argentina, particularly as Argentina’s accumulated 
trading balance in London of 126,000,000/. is to form 
part of the sale price of 150,000,000/. for the railways, 
including ancillaries. —— is regarded as a realistic 
bargain for both sides. ith regard to the important 
question of the future supply of British equipment for 
the Argentine railways, it is believed that there is no 
separate agreement; orders placed in Britain will 
depend simply upon Argentina’s requirements and on 
Britain’s ability to supply them on competitive terms. 
Responsible London quarters believe that this simply 
continues the existing position since, apart from such 
continuing matters as specifications and tradition, no 
British-owned company in Argentina, for many years 
past, could have “‘ bought British ” except when British 
supplying terms were competitive. 

Because of the shortage of oil-drilling machinery in 
Argentina, the output of petroleum in that country 
over the first nine months of 1946 fell to 2,456,840 
eub. m. from 2,728,460 cub. m. in the like period of 
1945. Large orders for ships are being placed in 
Italy and the United States, including a recent pur- 
chase by the Argentine State Merchant Fleet of three 

ips of the Victory type, each of about 10,000 tons 
deadweight and with a speed of 15 knots. Under the 

tine Five-Year Plan, the State railways have 
been allotted 800 million pesos (say 45,000,000. 
sterling), of which 40 per cent. will be employed in the 
purchase and constructiou of rolling-stock. The State 
railways will call this year for for 140 Diesel- 
electric locomotives for general services and shunting ; 


-|improve suburban and long 





99 steam locomotives ; 


34 niotor-coaches, 450 passenger 
freight cars. A further 1,000 freight cars recently 
acquired will ‘be received in this first year of the Five- 
Year Plan. 

Among other public works in Argentina, a com- 
petition was to be held in February for the most suitable 
design for the new building of the Secretariat of Aero- 
nautics, which it is posed to erect at a cost of 
approximately 60 ion pesos. The new airport of 
the city of Buenos Aires will be inaugurated early this 
year; it will have three runways, each 800 m. long. 
An Argentine mission has left for Italy to 
technical staff for the national aviation industry, whi 
is expanding steadily ; this development forms part 
of the President’s Five-Year Plan. 

Additional details are now available of the agreement 
signed between Argentina and Uruguay for developing 
hydro-electric power at Salto Grande on the River 
Uruguay, and for opening the upper reaches of the 
river to navigation. The project is officially described 
as the — engineering scheme ever undertaken in 
South America. Works to be put in hand thereunder 
by the Government of Argentina include the construc- 
tion of the dam, a power-station, spillways and an 
international bridge at Cinco Saltos, as well as the 
erection of power transmission lines to Buenos Aires, 
Rosario, Santa Fe and numerous towns on the routes. 
These branch developments of the international 
scheme form part of President Perén’s Five-Year Plan, 
and are estimated to cost 600 million pesos (approxi- 
mately 35,500,000/.). The Uruguayan Government 
have decided to send a trade mission to London to 
discuss the utilisation of U: y's large blocked 
sterling balances in London. Uruguay is in a pros- 
perous condition and is in urgent need of transport 
goods and engineering equipment. There is a special 
demand for equipment for local industry, which 
developed to an unprecedented degree during the war, 
particularly spinning and weaving machinery. 

The Brazilian Government have now appointed 
members of the purchasing mission which is p i 
shortly to the United Kingdom. It will be recalled 
that, following the Anglo-Brazilian trade and economic 
discussions which took place in London in September, 
1946, an “ Record” of conclusions was pub- 
lished which included the statement that the Brazilian 
Government would send a special mission to Britain 
to discuss the supply of the material urgently required 
by Brazil for the rehabilitation and modernisation of 
the t rt system and industry, and the utilisation 
of the Brazilian sterling balances for these purchases. 

Meanwhile, a Belgian trade mission is to visit Brazil 
and will study the possibilities of setting up local 
industries in Brazil and other Latin-American countries 
for which Belgian machinery and technical assistance 
might be required. Acute congestion continues at 
Brazilian ports, especially at Rio de Janeiro and Santos, 
and it is evident that Brazilian ports generally require 
extending and re-equipping. Tenders are to be invited 
for carrying out extensions to the quays and for building 
a pier at Rio de Janeiro, while the Santos Docks 
Company are reported to have. contracted with the 
Banco do Brasil for a credit of 571,0001. to buy cranes, 
trucks and lighters in the United Kingdom. 

The latest statistics of Brazil’s overseas trade, cover- 
ing the first ten months of 1946, show a considerable 
increase in the imports of machinery, iron and steel, 
non-ferrous metals, coal, fuel and Diesel oil, motor- 
cars and accessories, and railway wagons and parts. 
The Director of-the State-owned Sorocabana Rail- 
way Company has announced that, in 1946, the 
company received 1,800 new wagons, all of which are 
now in service, and that it was hoped that 82 Diesel- 
electric locomotives would arrive from the United 
States shortly. Altogether, 100 locomotives and 
2,000 wagons, purchased in the United States through 
the Export-Import Bank of Washington, are expected 
to be delivered to railways in the State of Séo Paulo 
during the early months of 1947. This additional 
rolling stock should ease very considerably the difficult 
situation which has existed during recent years. 
new Municipal Transport Company in the City of Sao 
Paulo hope to take over the tramway and omnibus 
services in March. The municipal authorities have 
bought 75 tramcars from American makers for approxi- 
mately 900,000 U.S. dols. and deliveries of these vehicles 
are expected to begin immediately, at the rate of eight 
to ten a week. 





INSTITUTE OF TRANSPORT.—The Council of the Insti- 
tute of Transport have approved a revised form of the 
regulation governing the submission of a thesis, by 
graduates and associates, in lieu of the associate-member- 
ship examination. The thesis, it is re-emphasised, may 
be either a record of research or a critical treatment of 
existing practice or available information, but it must 
contribute to the knowledge of transport. 





FLOATING PNEUMATIC GRAIN. 
HANDLING PLANT. 

Tam floati ti in-handli dent i 
trated on pages 211, 212, 213 and 216, was eile by 
Messrs. Henry Simon, Limited, Heath, Stock. 

to meet an urgent need during the recent war. 
was 


it, which fitted to two vessels, can be 
in some , 28 an improvisation rather 
than a standard uct, though it is not less inter- 


et ee At the same time, it may be 
n that the floating pneumatic grain-handling plant, 
as such, is no innovation, Messrs. Simon having supplied 
a number of such plants for peace-time service to the 
Port of London Authority, to Cardiff and Avonmouth 
Docks, to Limerick, to certain French ports, and else- 
where. The experience thus gained of value 
in designing the plants described below, which were, 
however, in a distinctly different category. In order 
to clarify the position it is advisable, therefore, to give 
brief account of the circumstances attendant on the 
supply of the two installations before describing the 
technical features of the plant. It should be mentioned, 
however, that the pneumatic plant, having served its 
purpose, was dismantled last year and transferred to 
other duties, the two ships being now back in normal 
service as cargo vessels. 

In 1941, the Ministry of War Transport decided on 
the conversion of six small Dutch cargo vessels into 
floating grain-discharging plants as a means of easing 
the congestion at grain ports and accelerating the 
turn-round of the grain-transporting vessels. It will 
be clear that such a vessel, if a berth alongside a 
silo were occupied, would not need to be detained until 
that berth were free; the floating plant could be 
tied up to her anywhere in harbour, and the grain 
cargo transferred to barges for conveyance elsewhere 
when occasion served. Such a transfer’is seen in 
operation in Fig. 1, on page 211. On the left, the grain 
ship is partly visible and on the right is a dumb barge, 
into which the cargo is being transhipped by the grain- 
handling vessel conspicuous in the centre. This view 
shows a test of one of the floating plants, the M.V. 
Virgo, being carried out in Manchester Ship Canal 
Docks, in which test the cargo of the steamer con- 
cerned was discharged at the rate of 240 tons per 
hour. Four of the six Dutch vessels were set apart 
to carry discharging plants having a capacity of from 
100 tons to 120 tons. per hour, while the two larger 
ones, namely, M.V. Virgo and M:V. Birmingham, were 
allocated to Messrs. Henry Simon for the design, 
construction and installation of pneumatic discharging 
plants of substantially higher capacity. The two 
vessels were at once examined and tested for reserve 
of stability, and on the results obtained it was decided 
that this capacity should be from 150 tons to 180 tons 
- hour. the meantime, however, Messrs. Simon 

ad been advised that they would be supplied with 
two heavy-oil engines, of 300 brake horse-power each, 
by Messrs. Ruston and Hornsby, Limited, Lincoln, for 
driving the pneumatic equipment. Since they felt that 
this equipment could be designed for a higher capacity 
than that decided upon with the engine power at their 
disposal, they suggested to Mr. P. E. Milbourn, of the 
ener of Transport, in charge of the whole work, 
that the position should be reviewed. This was 
agreed to and the work proceeded, the correctness of 
the decision being attested by the high discharge 
rate of 240 tons per hour attained, as mentioned above. 
This rate was maintained throughout a total discharge 
of 1,000 tons from each of the two transporting vessels. 
The acceptance tests specified by the Ministry of 
Transport included not only the verification of the 
discharge rate, but inclinations for stability and Plim- 
soll markings, with the vessels carrying the full equip- 
ments, as required by the Marine Department of the 
Ministry at Blackpool; also stowage and stability 
tests to ascertain the seaworthiness of the vessels 
should they be required to pass through the Pentland 
Firth or to operate in the waters of Iceland. 

The general arrangement of the M.V. Virgo is illus- 
trated in Figs. 2 to 5, on page 212. She was virtually a 


The | new vessel, having been built in Holland in 1939. 


Her dimensions were : 142 ft., beam 25 ft. | in., 
depth 9 ft. 10 in., and disp! ent 725 tons. It will be 
evident from Fig. 2 that the propelling machinery i8 
oad ight aft ; thee not disturbed by the gpm 
tion of the grain-handling plant, and consists, a 

from the usual auxiliaries, of a four-cylinder Diesel 
engine, of 300 brake horse-power, driving a single 
screw. M.V. Birmi was, both older and larger, 
having been built in Holland in 1934 and having 4 
displacement of approximately 790 tons, a length of 
152 ft., a beam of 25 ft. 1 in., and a depth of about 
1] ft. She was classed 100 Al by Lloyd’s Register, and 
her propelling machinery consists of a five-cylinder 
Diesel engine of 400 brake horse-power driving a single 
serew. The speed of both vessels at full power varied, 
according to weather conditions, between 12 knots 
and 14 krots. The holds of both vessels had’ to be 
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Fig. 1. 


gutted and the hulls had to be strengthened and 
stiffened to a considerable extent to take the grain- 
handling plant. The nature of these alterations may 
be estimated from the following notes, which refer 
mainly to the M.V. Virgo, though they are generally 
applicable to the M.V. Birmingham also. It will be seen 
from Fig. 2 that the vessel is of the well-deck type with 
a raised forecastle and, poop. The watertight bulk- 
heads at frames 20 and 69 were left intact, the altera- 
tions being made between them. Partial bulkheads 
were fitted at frames 38 and 49 ; that is, the frames were 
deepened so that they filled in the space between the 
structure, squate in plan, carrying the main pneumatic 
equipment. Frames 41 and 46 were also deepened, 
though not to such a great extent. A deep stringer, of 
the contour shown in Fig. 4, was fitted at a level some 
feet below the water line, as indicated in Fig. 5, and this 
extended from frame 35 to frame 52. The cage-like 
structure was thus rigidly connected with the hull and 
deck. Above the deck level it was plated over to form 
& deck house. As regards the bottom of the vessel, 
frames 27, 35, 46, 54 and 61 were all made deeper and 
stronger, while foundations for the main pumping 
engine, rating set, and other auxiliaries, seen 
on the right in Fig. 2, were built on the tank top, a 
Similar foundation being made for the vacuum Pumps 
and auxiliaries seen on the left. New deck 

and skylight hatches were fitted in the length between 














DiscHaRGInGc TEST ON THE M.V. “ VirGo.’’ 


the two watertight bulkheads. A chequer-plate floor 
was laid over practically the whole space. The whole 
of the work on the alteration of both vessels was done 
by the Port Talbot Dry Dock Company, Limited, Port 
Talbot, Glamorganshire, to detail drawings and instruc- 
tions supplied by Messrs. Henry Simon, Limited. 

The base structure in the ship was surmounted by a 
skeleton structure of somewhat pyramidal form, as will 
be evident from Figs. 1, 2, and 5, the lower part of 
which structure carried the boom-like grain suction 

ipes, while to the upper part were attached the sheaves 
or the wire-ropes supporting those pi This ar- 
rangement is clearly shown in Fig. 2. m this view, 
and more particularly from Fig. 5, the vessel might 
appear to be it gered but this, of course, is not the 
ease. The M.V. Birmingham in seagoing condition 
with tanks trimmed and 70 tons of ballast and the 
top hamper, such as grain-pipes, stowed, had a dis- 
placement of 741-64 tons and a metacentric height 
of 1-78 ft. The mean draught was 9 ft. 5} in., the ship 
eS cs wks we In the working 
ion for grain discharging the metacentric height 
naturally decreased; but the difference was not very 
marked, the height being 1-613 ft. The M.V, Virgo 
was calculated to have similar figures for metacentric 
height. It is clear that the vessels were quite sea- 
worthy, since in the course of their transference from 
South Wales to an East Coast port, one of them passed 





through the Pentland Firth, while the other shortened 
the route by using the Caledonian Canal. Both vessels 
encountered severe weather during their voyages and 
the captains of both expressed themselves fully satisfied 
with their behaviour at sea. i 

Before dealing with the machinery in detail, the 
general lay-out may be referred to. It is perhaps 
scarcely es point out that the operation of 
the plant may likened to that of the domestic 
vacuum cleaner, the grain being sucked up from the 
hold of the transporting vessel and deposited in a 
receiver. The analogy, however, can be pursued no 
farther, the grain being automatically discharged as 
it is picked up, and not collected as is the dust by a 
vacuum cleaner. The operation of grain-discharging 
therefore necessitates the creation of a vacuum by 
means of the large pumps indicated at a in Fig. 2, 
and shown in Fig. 13, on page 216. In Fig. 2, the two 
large vertical pipes are for the exhausted-air discharge 
from each ¢ylinder, the suction pipe common to both 
cylinders being indicated at b. This pipe is connected 
to a vertical cylindrical receiver c, containing a grid to 
prevent heavy air-borne dust from being drawn into the 
pump cylinders. From the top of the receiver a vertical 
pipe d is led to the large vertical cylindrical grain receiver 
e, to which receiver the suction booms f are connected 
by the pipes g. From the ends of the booms, of which 
there are two, depend the telescopic pipes h, which 
terminate in nozzles at the end of the flexible portions i, 
Fig. 5. It will be obvious that the whole volume 
between the nozzles and the pump cylinders is under 
vacuum and, in consequence, the grain is drawn into 
the container c by the flov of air through the nozzles. 
It should be understood, of course, that the grain is in 
bulk in the holds of the transporting vessels, as indi- 
cated in Fig. 5, where the cargo discharge is seen 
es completion. 

handling material of this nature it is clear that dust 
and impurities are drawn into the container along with 
the grain, and since much of this is not heavy enough 
to settle immediately it enters the container, it might 
be drawn into the pumps. The suction pipe d, therefore, 
does not communicate directly with the container but 
with a conical cyclone se tor inside the container. 
The grain, on entering the -container by way of the 
pipes g, Fig. 2, falls to the bottom of the container, while 
the dust-laden air enters the cyclone and, in passing 
through it, parts with the heavier dust owing to centri- 
fugal action. The cleaned air then flows to the cylin- 
ders through the pipe d, undergoing on its way a second 
cleaning of any remaining heavy dust by the grid in 
the receiver c. The dust from the cyclone is led away, 
through a rotary valve, which forms a seal since the 
cyclone is under vacuum, and the dust is discharged 
to the grain stream coming from the container. Inci- 
dentally, this is normal practice in handling grain in 
bulk, although it may seem absurd to restore separated 
impurities which, sooner or later, will have to be 
removed a second time. The question, however, is one 
of commercial convention ; if a cleaned product be 
delivered, the discrepancy between the shipped and 
received weights would have to be accounted for. An 
explanation of the practice may lie in the possibility, 
when dealing with light grain, that a proportion of it 
might be drawn into the cyclone and would be lost if 
the dust discharge did not lead back into the main 
stream. 

The grain depdsited in the container e is removed 
automatically as follows. It is necessary that during 
removal the container vacuum should not be broken, 
and for this reason the Simon discharging tipper seal 
is fitted at the bottom of the container. The position 
of this seal is indicated at j in Fig. 5. Briefly, it con- 
sists of a tumbling box pivoted centrally at the bottom 
and divided by a vertical partition into two compart- 
ments, each separate from the other and having, at 
the sides near the bottom edge, a flap door opening out- 
wards. The top of the box is a segment of a cylinder 
the are of which is struck from the centre of the pivot. 
This convex surface makes an airtight joint with a 
concave surface formed on the bottom of the container, 
and has two rectangular openings in it, one into each 
compartment of the box. The box is oscillated by 
means of a small motor and the top openings come into 
line alternately with the opening in the bottom of the 
container. When the box is tilted so that, say, the 
left-hand compartment is in line with the container 
opening, the grain falls into it, the flap door of this 
compartment being kept closed by atmospheric pressure 
since this compartment is under vacuum. At the same 
time, the opening at the top of the right-hand com- 
partment has overrun the seating and admitted air, 
the weight of the grain collected in the Bg oe half 
oscillation pushing open the flap door and allowing the 
grain to fall into the hopper &. An ingenious system of 

rts under vacuum exhausts the emptied compartment 

fore it is swung back into the receiving position, and 
relief springs are fitted on the rods between 
the motor shaft and the box so that damage will not 
result if any solid body should find its way into the top 


openings of the box. 
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FLOATING PNEUMATIC GRAIN-HANDLING PUANT, 


MESSRS. HENRY SIMON, LIMITED, CHEADLE HEATH. 


Fig.2. LONGITUDINAL SECTION 


Fig.3. SECTION AT FRAME 27 Fig.4.PLAN 
LOOKING FORWARD 
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Fig.5. SECTION AT FRAME 38 
LOOKING FORWARD 
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“ENGINEERING” 
The grain from the hopper & passes into the boot of | is required at a fairly high level. In this case, disc quay and the conveyor was held in place by a travelling 
@ vertical bucket elovator, shown at / in Fig. 4. The| is being made into a small coaster, also indicated crane, this position merely representing a test made to 
elevator has double chains with buckets | chain-dotted lines, moored alongside the grain-handling | demonstrate ease of and the running, not dis- 
in a weather-tight steel casing. It is driven by a = It is suspended from a derrick on the coaster. | charging of the conveyor. e conveyor is of timber 


Renold chain from an 18-h.p. geared motor and ais. The belt conveyor is shown in the position | with iron fittings and a three-ply rubber and canvas belt, 
charges into a chute which, in ‘turn, discharges on to a| on the M.V. Virgo in Fig. 10, on page 216. photo- | the whole covered by a weatherproof canvas hood. 
portable belt conveyor. This is indicated by a chain- cuok tos which thik lustration has been repreduced When the point of final discharge is sufficiently low to 
dotted outline at m in Fig. 5, and is used when discharge’! was, however, taken with the vessel lying slenpeie’ 6 permit the grain to flow by gravity, the plain chute, *, 
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Fig.6. LONGITUDINAL SECTION AA 









Fig.8. PLAN AT NEW FLOOR LEVEL 


Fig. 5, is used instead of the conveyor. Such a chute is 
seen in operation in Fig. 1, where discharge is taking 
wee _ “ — low in the Ap Hn As breeches valve is 

at the elevator to enable ei discharge appara- 
tus to be used at will, The suction booms are of 
welded steel piping and are of special design with 
renewable wearing strips and boom-head lifting gear. 
The booms are slewed by wire ropes and hand winches, 
but luffing, as well as the telescoping movement of the 
vertical pipes, is effected by an electrically-driven 
winch. This winch is indicated at o in Fig. 4, and is 
seen on the left in Fig. 11, page 216. It has four barrels, 
two for luffing and two for telescoping, and is driven by 
& 7}-h.p. motor. The drums have mechanically- 
actuated limit switches, but, since the winch’ is in the 
engine room and the movement of the booms and pipes 
has to be determined from the deck, a remote control 
system was provided. The structure on the right in 
ee will be recognised as being the hopper k of 

ig. 5. 

The connection between the booms and the grain 
Teceiver consists of heayy machined cast-iron swivel 
joints having inspection doors. The telescopic portion 
of the assembly each consist of two 18-ft. lengths of 
pipe. terminate in flexible armadillo-type pi 
which enable all corners of the ship’s holds to be 
reached. The suction nozzles are of the maker’s well- 
known “ Reform ” camel-back type suitable for both 


bulk gore bawerhereym ma ed work, At this point some 
notes on ce may be given. The capacity of 
was based on free-flowing hats 


corn, flat. maize, z Oat pent deneesvennad ate, 
Tape seed, cocoa Ges. baseebeke baer aloes 
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Fig.7. SECTION AT FRAME 5 LOOKING FORWARD 
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. ‘Fig.9. SECTION AT FRAME 54 LOOKING FORWARD 


vacuum varied according to the setting of the suction- 
nozzle air valves. To obtain the maximum capacity 
under all conditions, care was taken to maintain the 
telescopic pipes as nearly vertical as possible and to see 
that the nozzle was well buried in the grain and moved 
about as little as practicable. Special attention was 
given to the adjustment of the suction-nozzle air valve 
the setting of which has an important influence on the 
discharge capacity and on the power consumption. The 
valves were set to give approximate vacuum readings, in 
inches of mercury, at the pumps, as follows: wheat, 
1l in.; small Indian corn, 10} in.; American flat 
maize, 10in.; barley, 9in.; andoats,8in. Theatmo- 
spheric conditions obtaining at the time of discharge did 
not affect its rate to any material extent, though occa- 
sionally a slight improvement in performance was 
observed in dry weather with a high barometer. 

The machinery of the vessels may now be considered. 
The vacuum pumps, best seen in Fig. 13, on page 216, 
were standard Simon 16A double-acting reciprocating 
pumps with two cylinders carried on A-frames. The 
main bearings are of the ring-oiled heavy marine pat- 
tern and the reciprocating parts, except the pistons, 
are lubricated by mechanical lubricators driven from 
the crossheads. The piston rings required the special 
treatment, which is the firm’s standard practice with 
vacuum pumps, since no cyclone separator has 100 per 
cent. efficiency and, therefore, in spite of it and the 
grid in the air receiver, a certain amount of very fine 
dust enters the cylinders. If oil were used as a 
lubricant, the resultant, almost colloidal, mixture would 
set up considerable friction. A number of blind 
holes are drilled in the periphery of the piston rings 
and are filled with a special graphite composition 
which, it is stated, 
aig satisfactory lubrication. It will be observed, 

ig. 13, that each pump crankshaft carries a heavy 
The shafts, being driven by oil engines, it 
en Rodents te. sailen yemeician: tt meen Saeed! 


ire little or no attention and |. 





Each valve, of heat-treated steel, is a complete unit, 
with seats, spindles, spring and cap, secured by dogs and 
screws projecting through the air chamber on the top 
and bottom of the cylinder. The lower dogs and caps 
are clearly visible in Fig. 13.. The cylinders are 
jacketed and divided so as to form a suction branch and 
an exhaust branch on opposite sides of the cylinder, the 
former branch being seen on the left in Fig. 13 and the 
latter branch gn the right. The pipes are of welded 
steel. Relief valves and gauges are fitted to safe- 
guard the pumps during continuous operation. 

While the lay-out of the engine room is shown in 
Figs. 2 to 5, it is seen in more detail in Figs. 6 to 9, on 
this page. The main engine driving the vacuum pump is 
indicated at a in Figs. 6, 8 and 9, while a view of it is 
given in Fig. 12, on page 216. As already stated, it was 
supplied by Messrs. Ruston and Hornsby, Limited, 
Lincoln, and is of that firm’s Mark 5.VEBZ type. 
It is a five-cylinder four-stroke cycle marine engine 
developing 300 brake horse-power at 500 r.p.m. 
The cylinders are of 10} in. bore by 14} in. stroke. 
The engine is of the firm’s normal solid-injection 
type, arranged for air starting, and sea-water cooling. 
It is fitted with a marine-type variable-speed governor 
and ial Burgess silencers, and air cleaners are 
fitted to the inlets to exclude dust arising from the 
grain. Transmission to the vacuum pump is first 
through a traction-type Vulcan-Sinclair hydraulic 
coupling, prominent in Fig. 12, and then through the 

-reducing gear, visible in the background of 

ig. 11. The vacuum pumps run at 130 rp.m.; 
the reduction plied by Turbine Gears 
i being a subsidiary 
Simon, Limited. The unit, it may be 
ig. 13, is self-contained with its own 


a and i 
by a Wellman-Bibby flexible coupling. The run of 
the shafting between the engine and pump can be 
ee ae cos ce to Figs. 11, 12 and 13, 
as Sg ss may eign as greene 

It will doubtless have been gathered that, with the 
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exception of the vacuum nm , all the machinery for BRITISH STAND. ARD PERSONAL. 
though the Bares ny * of the set bine is hand- SPECIFICATIONS. Mut. Sypwey Siri, M.I.Mech.E., has been appointed 


oe of motors Be na employed 
require a 38- generating set supplying direct eur- 
rent at 200 volts. This set is indicated at b in Figs. 6, 8, 
and 9. It is driven by a six-cylinder four-stroke rele 
marine auxiliary oil engine, Mark 6.VRBZ, su by 
Messrs. Ruston and Hornsby, Limited, and developing 
60 brake horse-power at 1,000 r.p.m. The cylinders 
are of 5} in. bore by in. stroke and, like the main 
engine, the engine is fitted with air-starting equip- 
ment, Burgess filters at the inlet silencers, and sea-water 
cooling. In addition to power supply, this generating set 
supplied a complete lighting system, including a pilot- 
light circuit, and a telephone system from the winch con- 
trol position to the stevedore on the ship, so that signals 
for pipe movements could be rapidly transmitted, apart 
from the auxiliary audible signals by Klaxon horn. The 
motor-driven air compressor for charging ie . 
receivers for engine starting is seen at c in 

the main-engine air receiver at d, and the generating 
set receiver at e. The 60-gallon service fuel 

for the main engine is marked f, and the 20-gallon 
service fuel tank for the generating set g. Two large 
fuel-storage tanks forward of the engine room are 
indicated at h; they were fitted with Budenberg 
level indicators. The circulating-water tank is seen 
at i, and the circulating pump for the main engine 
at j. The various pipes and sea cocks are shown; the 
fitting of the latter on reinforcing plates involved the 
dry-docking of the vessels during installation of the 
pneumatic equipment. 

It is scarcely ni to describe the design and 
equipment of the vessels apart from the grain-handling 
plant ; it will be evident from Figs. 1 and 10 that they 
are of more or less conventional small vessel type. 
The two ships worked together and gave complete satis- 
faction for four years during the war, often operating 
under trying conditions for the running and mainten- 
ance personnel. 





INSTITUTION OF NAVAL 
ARCHITECTS. 


As previously announced briefly in our columns, the 
annual general meeting of the Institution of Naval 
Architects will be held on Wednesday, Thursday and 
Friday, March 26, 27 and 28, at the Royal United 
Service Institution, Whitehall, London, 8.W.1l. The 
annual dinner of the Institution will be held on Wednes- 
day, March 26, at 7.15 p.m., for 7.30 p.m., in the Grand 
Hall of the Connaught Rooms, Great Queen-street, 
London, W.C.2. 

The first technical session opens at 10.15 a.m., on 
Wednesday, March 26, when the annual report of 
Council will be presented, officers and members of 
Council elected, and other business transacted. Institu- 
tion premiums will be presented to Mr. F. B. Bull and 
Dr. R. Guilloton, after which the President, Admiral of 
the Fleet, The Right Hon. Lord Chatfield, G.C.B., O.M., 
K.C.M.G., C.V.O., will deliver an address. The 
remainder of the morning will be devoted to the dis- 
cussion of two papers, the first by Mr. J. E. Church on 
*‘Improved Arrangement of Accommodation for 
Modern Cargo Vessels ” (Watts Price) ; and the second, 
by Mr. A. J. Sims, O.B.E., R.C.N.C., on “ British Sub- 
marine Design during the War (1939-45).” 

There will be morning, afternoon and evening sessions 
on Thursday, March 27, commencing, respectively, at 
10.15 a.m., 2.30 p.m., and 5.15 p.m. At each session 
two papers will be presented, those in the morning 
comprising ‘“ Classification Standards and Longitudinal 
Strength,” by Mr. J. L. Adam, C.B.E., and “ Limits of 
Torsional Vibration Stress in Marine (il- Engine Shaft- 
ing,” by Dr. 8. F. Dorey, C.B.E. The two afternoon 
ammeee are entitled: “Corvettes and Frigates,” b 
Mr. A. W. Watson, M.B.E., R.C.N.C., and “ Coas 
Force Design,” by Mr. W. J. Holt, R.ON.C., and the 
two evening papers: “‘ Notes on the Development of 
Landing Craft,” by Mr. R. Baker, 0.B.E., R.C.N.C., 

and “ ‘Notes on Depot and Repair Ships, ? by Mr. H. E. 
Skinner, O.B.E., R.C.N.C. 

The concluding technical session will be held at 
10.15 a.m., on Friday, March 28, when two papers will 
be read and discussed, namely ‘‘ Residuary Stability,” 
by Professor C. W. Prohesks ; and “Strain and 
Breakage Recording on H.MS. vert during 
ne November 30, 1944,” by Mr. D. M. Baker, 

C 





Mip-East ENGLAND ELECTRICITY ScHEME.—It is 
announced that the Central Electricity Board have 
received a further amending Electricty Scheme for Mid- 
East England from the Electricity Commissioners. This 
provides for three new generating stations, each with 
an. ultimate capacity of 130 MW, which will become 
selected stations. It is proposed that one of the new 
stations shall be located on the river Trent, near Keadby, 


while the seoond and third will probably be required in | 


the wést and south of Yorkshire, respectively. 


8.W.1, pA aloe segunn Yor gt ni Been 


Humidity of the Air.—Owing to the many applications 

of hygrometric measurement, the same terms are often 
to express different meanings and, on the other 

hand, the same basic conception may have as many as 
four different names. A new British Standard a 
fication, B.S. No. 1339-1946, covering 
formule and constants relating to the humidity of the 
air, has been issued in the hope that persons concerned 
with hygrometry will adopt the terms and definitions 
recommended, which are based on majority usage. 
Simple formule are given for determining the va) 
pressure, the moisture content, the absolute h y> 
the density of moist air, the humid volume of air, and 
the total heat of moist air. Each formula is accom- 
panied by a table of constants for various systems of 
units. [Price 2s., postage included.] 


Nomenclature of Commercial Timbers.—A revised 
edition of the publications containing the nomenclature 
of commercial timbers has just been published by the 
Institution. Previously, the nomenclature® of soft- 
woods was contained in B.S. No. 589-1935 and that of 
hardwoods in B.S. No. 881-1939. These have now been 
combined in one publication, but it is divided into two 
parts and the separate B.S. numbers have been retained. 
The compilersemphasise that the subdivision of com- 
mercial timbers into hardwoods and softwoods is based 
on a long-standing trade custom. It refers to the 
botanical group to which the timber belongs and not to 
its physical properties. The timbers listed in the 
publication are intended to cover all hardwoods and 
softwoods of economic importance in Great Britain. 
Some additions have been made to include timbers 
which have come on to the home market in recent 
years. The principle of endeavouring to establish a 
single standard name for each timber and restricting 
that name to one timber only, in general, has been 
maintained. The publication gives, for each timber, 
information concerning its botanical species, its sources 
of supply, and other commercial or botanical names 
by which the timber may have been known. A com- 
prehensive index for both the standard and the botani- 
cal names is included. [Price 7s. 6d., postage included. ] 





BOOKS RECEIVED. 


Metal Working and Heat-Treatment Manual. Volume II. 
Alloy Steels, Cast Iron and Non-Ferrous Metals. By 
Dr. F. JoHNSON. Paul Elek (Publishers), Limited, 
Diamond House, 37-38, Hatton-garden, London, E.C.1. 
[Price 17s. 6d. net.] 

Division of Engineering and Industrial Research. National 
Research Council. Highway Research Board. Proceed- 
ings of the Twenty-Fifth Annual Meeting. Held at the 
Skirvin Hotel, Oklahoma City, Oklahoma, January 25-28, 
1946. Editors: Roy W. Crum and Frep BuURGGRAF. 
The Director, Highway Research Board, Washington, 
D.O., U.S.A. 

Transactions of the Liverpool Engineering Society. Volume 
LXVII. Seventy-Second Session. Edited by E. B. 
Cote. The Secretary, Liverpool Engineering Society, 
9, The Temple, 24, Dale-street, Liverpool. 

Forty-First Annual Report of the Rand Water Board for 
the Financial Year Ended 31st March, 1946. The 
Secretary, Rand Water Board, Johannesburg. 

Current-Collecting Brushes in Electrical Machines. By 
M. E. Hayes. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 21s. 
net.) 

Conveyors and Oranes, Including Continuous Elevators, 
Stackers, Skip Hoists, Transporters and Electric Tel- 
phers. By WitiiaAM H. ATHERTON. Sir Isaac Pitman 
and Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 25s. net.] 

The Vector Operatorj. By F.C.Gm1. Sir Isaac Pitman 
and Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 78. 6d. net.] 

Control Charts in Factory Management. By WiL11AM 
B. Rice. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 2-50 
dols.] Chapman and Hall, Limited, 37, Eesex-street, 
Strand, London, W.0.2. [Price 15s. net.] 

Fundamentals of Shopwork. A Pre-Induction Course at 
the Foundation Level. By Davin J. Swartz, Mrmron J. 
GUNERMAN and ALPHONSE Laron. E. and F. N. 
Spon, Limited, 57, Haymarket, London, 8,W.1. 
[Price 15s. net.) 

Internal Combustion Iltustrated. A Practical 


Automobiles and 





Airoraft. 
Long-acre, Loridon, W.0.2. [Price 9s. 6d.) 


Engines, 
‘Treatise on Design and Operation of Piston Engines é 


managing director of the Wellman Smith Owen Engineer- 
ing Oorporation, Limited, Victoria Station House, 
Victoria-street, London, S.W.1, in succession to the late 
Mr. James Foster-SmirH. Mr. O. J. BARKER, 

of the conipany since its incorporation, has been ee 
to the board. 

Dr. A. L. RoBErRTS, B.Sc., F..1L.C., at sathile senior 
lecturer in refractory materials, has been appointed 
Livesey Professor of Coal Gas and Fuel Industries in the 
University of Leeds. 


Dr. R. 8. Sriver, F.Inst.P., has now taken up his 
duties as joint assistant director of the Gas Research 
Board, Gas Industry House, 1, Grosvenor-place, London, 
8.W.1, 

Mr. JOHN McKEOWN, Ph.D., M.1.Mech.E., F.I.M., 
head of the hb g section of the British 
Non-Ferrous Metals Research F sapasiatien, 81-91, Euston- 
street, London, N.W71, has been awarded the degree of 
D.Sc. by Queen’s University, Belfast. 


Mr. W. B. D. Brown, M.B.E., managing director of 
the Glacier Metal Company, * imited, Alperton, Wembley, 
Middlesex, has agreed to sei ve on the first Council of the 
British Institute of Management, at the request of the 
President of the Board of Trade. 


Mr. V. W. Bone has been appointed deputy chairman 
of Ruston and Hornsby Limited, Lincoln, in addition to 
bis duties as managing director. Mr. E. W. SPALDING, 
Wh.Ex., A.M.1.Mech.E., commercial manager of the 
company, and Mr. V. R. PREHN, executive assistant to 
the managing director, have been elected directors of the 
company. 

Mr. C. M. CoHEN, managing director of Messrs. George 
Cohen, Sons and Company, Limited, has been appointed 
chairman. He remains managing director and succeeds 
Mr. LAWRENCE LEvy, who has consented ‘to remain 
on the board. 

Mr. F. B. JoHNSTON has resigned from the board of 
Chadburns (Liverpool) Limited, Liverpool, 20, owing to 
ill health. Mr. E. A. MEARNS has been appointed a 
director and Miss I. M. SHALLOROsS, secretary of the 
company. 

CAPTAIN ROWLAND F.icut has been appointed to the 
Colonial Service as an assistant engineer in the Public 
Works Department, Gambia. CapTaIn W.H. FourRNIss, 
A.C.G.1., D.1.0., A.M.Inst.C.E., has become an assistant 
engineer in the Public Works Department, Malaya, and 
Mr. J. Astiry, B.Se., Tech. (Manch.), an assistant 
engineer in the Railway Department, Sierra Leone. 


Mr. R. T. PARDOE has been made sales manager of the 
British Electric Transformer Company, Limited. 


Messrs. E. H. Jones (MACHINE TOOLS), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, have been 
appointed sole agents for dust-extraction plant manufac- 
tured by MEssRS. BEARFOOT AND BRYETT, LIMITED, 
Blackheath Works, London, 8.E.10. 


MEssks. TECHNICAL PRopucts LimiITeD, distributors 
for the Shell Chemical Company, Limited, 112, Strand, 
London, W.0.2, have changed their name to SHELL 
CHEMICALS LIMITED. 

Messrs. DAVIDSON AND COMPANY, LimIrED, Sirocco 
Engineering Works, Belfast, have transferred their 
London offices from Central House, Kingsway, to more 
commodious premises in Morris House, 1-5, Jermyn- 
street, London, S.W.1. 


Messrs. VICKERS-ARMSTRONGS LIMITED, manufac- 
turers of. V.S.G. variable-speed hydraulic transmission 
units and pumps, have appointed the ROCKWELL MACHINE 
Toot COMPANY, LIMITED, Clifton House, 83, Euston-road, 
London, N.W.1, to be their sole selling agents in the 
United Kingdom, for all industrial applications. 


The agreement with Messrs. J. M. STEEL AND Com- 
PANY, LumtrepD, Kern House, Kingsway, London, W.C.2, 
who have acted as selling agents for Messrs, AERO 
RESEARCH, LIMITED, for the past seven years, is to end 
on April 30. On and after May 1, all orders for Aerolite 
and Aerodux should be sent direct to Messrs. Aero 
Research Limited, Hinxton-road, Duxford, Cambridg-. 
(Telephone : Sawston 187-9.) 


Messrs. THE MANGANESE BRONZE AND Brass OOM- 
PANY, LIMITED, 63, Grosvenor-street, London, W.1, have 
sold their interestin MEssRs. RUBBER BONDERS, LIMITED, 
te Mzssrs. H. G. Mrizgs, Limirep. 
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NOTES FROM THE NORTH. NOTES. FROM CLE AND NOTICES . OF MEETINGS. 
Giascow, Wednesday. THE NORTHERN co “ aot ee 
ro tata pails eall eaing otis te: wank. wad tae General Situation.—Home and export buyers of iron spies ake Sool ers tRdtber fst Intor than Taceday 


outputs of the Hallside and Dalzell works are both 
seriously reduced, the former having been entirely idle 
for about @ week. . Dolomite is also in short supply, and 
several furnaces have had to be laid-off for lack of 
fettling material; the coal crisis, however, tends to 
swamp the dolomite problem. The raw-material position 
is serious at the moment, and transport difficulties are 
still acute. Order books are so congested that Scottish 
steclmakets have adopted the recommendation of the 
Steel Board to cancel all outstanding orders booked by 
September 30 last, unless such orders are executed by 
the 31st instant. Plate and section demand is only 
partly satisfied, and the shorter working programme of 
the mills, within the past week, has made the consumers’ 
position very much worse. Sheets are affected also, and 
users have not been able to procure more than 65 per 
cent. to 70 per cent. of their needs, on the average. 
Last week saw the inauguration of a second and third 
melting furnace using oil instead of coal. One furnace 
is now on oil at Clydebridge, and the other at Dalzell 
Works, Motherwell. The first melting furnace to use 
oil fuel was fired at the Linwood Works of the Ministry 
of Supply on February 2 last. First reports of the 
results obtained show that whereas oil is dearer than 
coal, firing heats are obtainable much more rapidly, and 
the increase in output and fall in overhead charges 
renders oil-firing economic and satisfactory. 


Scottish Coal.—Last week was the worst from the coal- 
production standpoint ever experienced in Scotland, 
apart from the periods of general stoppage due to labour 
troubles in the past. The blizzard which struck the coal- 
field on Wednesday and lasted for nearly three days 
affected output in Ayrshire to such an extent that on 
some days not more than 20 per cent. to 25 per cent. of 
the normal tonnage was raised, and only a part of it 
could be transported. Lanarkshire was badly affected 
on the high parts, Shotts, Carluke, Harthill and adjacent 
areas having most of their collieries off for several days. 
Fife received the full force of the snowstorm and the 
outputs from the pits were reduced to less than half the 
normal, Exceptional progress was maintained in 
Lothians, where the output was kept up to about 80 per 
cent. of the normal. Gasworks in Glasgow and elsewhere 
rapidly used their stocks down to three or four days’ 
reserve, and the electric power stations suffered similar 
stock losses. Shipment of Scottish coal was suspended 
entirely last week in order to conserve such small ton- 
nages as were available for urgent local purposes. The 
five-day week concession is regarded as a retrograde 
step, and likely to bring about a fall in output of from 
7 per cent..to 12 per cent., which will prevent export 
business and reduce home production generally. Steel- 
works and engineering shops are now working at below 
75 per cent. of capacity owing to raw-material shortages. 





NOTES FROM THE SOUTH-WEST. 
CaRpDIFF, Wednesday. 


The Welsh Coal Trade.—Details of a new agreement 
for the supply of French pitwood for the Welsh mines 
have been released during the past week. Under the 
hew arrangement, South Wales will take 180,000 tons of 
French mining timber over the rest of the year. Before 
the war, France was the biggest supplier of wood to the 
mines, and after the interruption which followed the 
invasion of France, shipments were resumed last year. 
Disagreement led té a further interruption in deliveries 
but these were overcome and contracts signed for the 
supply of 30,000 tons. During the past week 250 men 
employed at the Tirherbert Colliery, Hirwaun, Aberdare, 
came out on strike following a dispute over the way 
the guaranteed-wages clause had been operatedin respect 
of time lost during the recent bad weather. ‘The loss of 
output, as a result, was about 800 tons a day. A heavy 
fall of snow prevented collicries in South Wales from 
Working last Sunday as they had done since the beginning 
of the fuel crisis, The thaw which followed this week 
however, resulted in conditions returning to normal. 
There was, nevertheless, an acute supply position on the 
steam-coal market ; the hold-up of railway wagons and 
the loss of output had resulted in an accumulation of 
atrears of deliveries. Ourrent: outputs were proving 
barely sufficient to enable producers to meet the pressing 
heeds of the most important consumers, and there was 
that oS ae ne It was announced 
wail even the lowest grades of fuel 
—s The February quota has not been lifted and the 
> © breeze which was'to have been shipped has been 
Inst & inland ‘factories and to users in Northern 

land. Some bunker coals were available for supply at 
home ports and for the key British depots. Cokes and 


made for shipment abroad during the month of | 


and steel are pressing for larger supplies 


below current needs; an early 
, however, seems unlikely. Delayed deliveries 


Z 
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Larger parcels of pig iron are called for, though large 
quantities of iron and steel scrap are being used at the 
foundries and steel furnaces. The various classes of 
semi-finished and finished steel aré in strong request. 

Foundry and Basic Iron.—Makers of light castings 
have heavy bookings and experience difficulty in securing 
full supplies of iron suitable for their requirements. The 
bulk of the high-phosphorus pig now used at North 
Yorkshire and County Durham foundries is coming from 
the Midlands, but supplies from that quarter have been 
reduced owing to the greater need of rolling stock for the 
distribution of coal. There is no basic iron for the 
market ; the output barely suffices for the requirements 
of the makers’ own consuming departments. 

Hematite, Low-Phosphorus and Refined Iron.—Kast 
Coast hematite, hitherto in adequate supply for home 
requirements, is in increasing demand and is becoming 
less readily obtainable. The rising domestic need will 
shortly outstrip the present production. Distributable 
parcels of low- and medium-phosphorus grades of iron 
are promptly accepted and users’ requirements will 
severely strain the sources of supply in the near future. 
The production of refined iron is well taken up. : 

Manufactured Iron and Steel.—The manufacture of 
most classes of semi-finished and finished iron is meeting 
the users’ requirements, but the aggregate tonnage 
production of steel is much below the current needs. 
The demand for larger deliveries of material for essential 
home purposes is so heavy that still further cuts in the 
allocations of tonnage for shipment overseas appear to 
be necessary. The shortage of billets still gives rise to 
complaints, and other descriptions of semi-finished steel 
are still wanted in large quantities. In the finished 
industries, sheet makers have enormous bookings, plate 
producers have heavy delivery obligations, firms turning 
out railway requisites have a great deal of work to 
execute, and manufacturers of colliery equipment are 
heavily sold. ; 





THe INSTITUTION OF OHBEMICAL ENGINEERS.—The 
25th annual corporate meeting of the Institution of 
Chemical Engineers will be held at the Connaught Rooms, 
Great Queen-street, London, W.C.2, on Thursday, 
April 10. A business session, at which the report of 
the Council and balance sheet for the year 1946, and other 
will be pr ted, will be held at 11 a.m., after 
which, at 12 noon, the President, Mr. Hugh Griffiths, will 
deliver an address on ‘‘ Orystallisation.”” The meeting will 
conclude with a luncheon at 1 p.m. 


++, 








SHEFFIELD METALLURGICAL ASSOCIATION.—A detailed 
account of the activities of the Sheffield Metallurgical 
Association is contained in the report for 1946 of that 
body, a booklet of 44 pages which has just been issued. 
Synopses of all the papers presented and lectures 
delivered before the Association during the year are given, 
as well as lists of prize awards and reports of meetings 
of the Modern Methods of Analysis Group and the 
Refractories Group of the Association. A list of members 
is included. The honorary secretary of the Association 
is Mr. L. Rotherham, 93, Hallowes-lane, Dronfield, near 
Sheffield. 





THe LATE Mr. W. R. HoLLAND.—We regret to record 
the death of Mr. W. R. Holland, which occurred at 
Rugby, on Monday, March 10. Mr. Holland was educated 
at the Merchant Venturers School and the University of 
Bristol, and in 1916 joined the test department of the 
British Thomson-Houston Company, Limited, Rugby. 
In 1920, after he had seen active service with the Royal 





Patent fuel were in strong demand, but were very scarce, 


ratings, speeds and typés. 
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InstrruTion or ELECTRICAL ENGINEERS.—South Mid- 
land Radio Group: Monday, March 24, 4 p.m., James 
Watt Institute, Birmingham. “Elements of Wave 
Propagation, Using the Impedance Concept,” by Dr. 
H. G. Booker. North-Eastern Centre: Monday, March 
24, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
“ Industrial Applications of Electronic Techniques,” by 
Dr. H. A. Thomas. North Midland and North-Western 
Centres and Sheffield Sub-Centre: Tuesday, March 25, 
3.30 p.m., Engineers’ Club, Manchester. ‘‘ Rehabilitation 
of Electricity Supplies in Italy,” by Colonel W. M. 
Lapper. Scottish Centre: Tuesday, March 25, 6.15 p.m., 
Royal Technical College, Glasgow. ‘‘ Colonial Telecom- 
munication Systems,” by Messrs. C. Lawton and V. H. 
Winson. Mersey Centre : Thursday, March 27, 6.30 p.m., 
Philharmonic Hall, Liverpool. ‘‘ Generation and Whole- 
sale Distribution of Electricity,” by Mr. J. Hacking. 
Rugby Sub-Centire: Friday, March 28, 6.45 p.m., Cor- 
poration Electricity Showrooms, Rugby. “ Power 
Supply for Generating Stations.” by Mr. W. Szwander. 


ROYAL Statistical Socrery.—Industrial Applications 
Section: Monday, March 24, 6.30 p.m., University, St. 
George’s-square, Sheffield. ‘“‘ Factorial Experiments in 
Chemical Investigations,” by Mr. K. A. Brownlee. 


; JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 

Monday, March 24, 7 p.m., 198, West-street, Sheffield. 
“* Spotlight on Production,” by Mr. A. Roebuck. North- 
Western Section: Wednesday, March 26, 7 p.m., En- 
gineers’ Club, Manchester. Presidential Address, ‘“ In- 
xpection,” by Major-Gen. A. W. Sproull. Institution : 
Friday, March 28, 39, Victoria-street, S.W.1. 6.15 p.m., 
Extraordinary Meeting. 6.30 p.m., “‘ An Engineer Visits 
Sweden,” by Mr. H. J. N. Riddle. 


INSTITUTIONS OF CIVIL, MECHANICAL AND ELECTRICAL 
ENGINEERS.—Students’ and Graduates’ Sections: Mon- 
day, March 24, 7 p.m., Institution of Electrica] Engineers, 
Victoria-embankment, W.C.2. Short papers on “‘ Hydro- 
Electric Power Schemes.” 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 
25, 5.30 p.m., Great George-street, S.W.1. *“ Coast 
Erosion,”” by Mr. Jack Duvivier. Thursday, March 27, 
5.30 p.m., Great George-street, S.W.1. Meeting with 
Socrtr& DES INGENIEURS CIVIIS DE FRANCE (BRITISH 
SEcTION). ‘* Reconstruction of the Port of Marseilles,” by 
Mr. Jean Couteaud. Yorkshire Association: Friday. 
March 28, 7 p.m., Great Northern Station Hotel, Leeds, 
“Valley Power Station, Bradford Corporation,” by Mr. 
T. H. Carr. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, March 
25, 5.30 p.m., 85, The Minories, E.C.3. ‘‘ Dryness of 
Steam and Priming in Marine Boilers,” by Commander 
E. Baker. Friday, March 28, 5.30 p.m., Annual Meeting. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 25, 7 p.m., 198, West-street, Sheffield. ‘‘ War- 
Time Steel Inspection,” by Mr. H. Wrighton. Thursday, 
March 27, 7 p.m., “‘ Open-Hearth Refractories and Insu- 
lation,” by Mr. J. E. Pluck. 


INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Wednesday, March 26, 7.15 p.m., College of 
Technology, Manchester. ‘‘ Gear Cutting and Finishing 
Processes,” by Mr. F. J. Everest. London Section: 
Thursday, March 27, 6.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. “Precision Thread 
Rolling,” by W. A. Hawkins. Eastern Counties Section : 
Friday, March 28, 6.30 p.m., Electric House, Ipswich. 
Annual Meeting. 


ROYAL AERONAUTICAL SocireTy.—Thureday, March 27, 
6 p.m., Institution of Civil Engineers, Great George- 
street,S.W.1. ‘‘ Warin the Ether,” by Air Vice-Marshal 
E. B. Addison. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
March 27, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“ Stress Distribution in Stee] Portal Frame Knees,” by 
Mr. A. W. Hendry. 


INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Thursday, March 27, 6.45 p.m., Municipal 
College, Portsmouth. Thomas Lowe Gray Lecture : 
“ Recent Developments in Flying Boats,” by Mr. H. 
Knowlers Institution: Friday, March 28, 5 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. Annual Meeting. 
“The Norwich Heat Pump,” by Mr. J. A.Sumner. ‘ The 
Air Cycle Heat Pump,” by Mr. T. F. Thomas. 


Norru-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, 
study | Institute, Newcastle-upon-Tyne. 
of the parallel operation of alternators of widely differing 


March 28, 6. p.m., Mining 
“Gear Cutting In- 
accuracies and Gear Noises,” by Dr. 8S. F. Dorey and 





Mr. G. H. Forsyth. 
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THE RAILWAY SITUATION. 


Tue chairmen of the four main-line railway com- 
panies would probably be the first to admit that the 
physical condition of the lines, buildings and rolling- 
stock is far from satisfactory. They, nevertheless, 
naturally resent the description of them by the 
Chancellor of the Exchequer as “a very poor bag 
of physical assets.”” This expression was, no doubt, 
coined partly as an excuse for the confiscatory terms 
on which the railways are to be acquired by the 
State, terms which are in marked contrast with those 
adopted in some other nationalisation schemes. As 
was pointed out by the chairman, Col. Eric Gore 
Browne, at the annual general meeting of the 
Southern Railway Company, the shareholders of the 
Bank of England are being given stock bringing in 
an income equal to that received before the pur- 
chase ; the price paid for the coal-mining properties 
is to be based on net maintainable revenue and an 
appropriate number of years purchase ; and Cable 
and Wireless are being taken over on an agreed 
value of shares, or arbitration on the basis of net 
maintainable revenue. Even in the Transport Bill 
itself, selective injustice is inflicted on the railways. 
Road haulage is to be taken over at the cost of 
replacement plus two to five years purchase of net 
profits. If railways were compensated on the same 
terms they would get more than twice as much as 
they are now offered. Fortunately, the derisory 
basis on which private railway wagons were to be 
acquired appears likely to be modified during the 
committee stage of the Bill. 

The present physical condition of the railways is 
due to war service and to the fact that even now 
they are unable to obtain the labour and materials 
necessary for rehabilitation. The reasons for this 
are well known and are in no way to be imputed 
to inefficiency on the part of the companies. The 
matter is not one of finance ; large sums have been 
accumulated for deferred maintenance, repair and 
new works. Mr. Robert A. Burrows said at the 
London Midland and Scottish meeting that the 
renewal funds of his company totalled 43/. million, 
plus 71. million for war-time arrears of repairs, and 
a further large sum, yet to be settled, for abnormal 

y holds Il. million in its fund for arrears of 
maintenance ; 13/. million for way and works, and 
rolling stock ; 31. million for steamers; 2/. million 





for docks, hotels and road vehicles; and 1-5. mil- 
lion for contingencies and general reserve. How these 
large sums will be expended ultimately it is impos- 


205 | sible to say, but what is certain is that the imple- 


mentation of plans and projects will be further 
delayed when the direction of the railways is handed 
over to an entirely new authority. 

Although the traffic now being handled is less 
than that which had to be dealt with during the 
war, it shows considerable advance over the pre-war 
period, and the restrictions which are to be intro- 


4| duced as a consequence of the coal shortage, for 


which the railways have no responsibility, are likely 
to cause much public inconvenience. The passenger 
journeys originating on the Great Western system in 
1946 were 23 per cent. greater than those of 1938, 
and season-ticket journeys increased by 12 per cent. 
The figures do not fully represent the actual de- 
mands on the line, as they do not take account of 
the average length of journey. Passenger miles, 
which are a better indication of traffic deasity, 
increased by 83 per cent.: On the London Midland 
‘and Scottish Railway, the number of passengers 
carried was 60 per cent. greater than in 1938. The 
position with freight traffic is generally similar. 
The goods loaded and unloaded at London Midland 


8|and Scottish goods terminals in 1946 was 24 per 


cent. more than in 1938, and the total ton-miles 
worked over the Great Western system was 21 per 
cent. greater. Even the Southern Railway, which 
is looked upon as predominantly a passenger line, 
is carrying 400 million tons of goods traffic per week, 
as compared with 325 millions before the war. 

In spite of present restrictions and shortages, 
some progress was made in 1946 in the provision of 
new facilities and material. The most striking, 
mentioned by Sir Ronald Matthews in the London 
and North Eastern report, was the opening of the 
L.P.T.B. extension from Liverpool Street to Strat- 
ford on December 4. Authority was given early in 
1946 for work to be resumed on the electrification 
scheme between Liverpool Street, Fenchurch Street 
and Shenfield, but although considerable progress 
has been made, the work, under present conditions, 
is not likely to be completed within the two years 
originally estimated. There is little else in the con- 
structional field to be recorded. 

In the operation of the lines, the companies are 
being hampered not only by a shortage of rolling 
stock and a shortage of coal, but also by the inferior 
quality of this latter commodity. This aspect of 
the matter was particularly referred to by Mr. 
Burrows. A much publicised method of enabling 
the railways to assist in easing the coal situation is 
the conversion of locomotives to oil firing. Work 
of this kind is not of the complexity of that involved 
in, for instance, the two gas-turbine locomotives 
which have been ordered by the Great Western 
Railway, but even the former relatively simple 
development is being delayed by difficulties in 
obtaining equipment and material. Lord Portal, at 
the Great Western meeting, said that, of the 184 
engines to be converted by his company, only 17 had 
been brought into service by the end of 1946. Some 
alleviation of the rolling-stock position is naturally 
being furnished by new construction of more normal 
type. During the year, the London Midland and 
Scottish company built 129 locomotives and carried 
out heavy repairs on 2,422. In the same period, 482 
new passenger-carrying vehicles were built, 15 of 
them by outside contractors, and heavy repairs 
were carried out on 921 ; the figure for new wagons 
was 5,753, of which 572 were all-steel 16-ton mineral 
wagons. The record of the Southern Railway for 
1946 was 32 main-line steam locomotives, 52 steam- 
train coaches, 127 electric-train coaches and 1,162 
wagons. In addition, 613 wagons were built for the 
London and North Eastern Railway. 

Some progress can be recorded in connection with 
the railway marine services. The St. Julien, 
St. Hélier and St. Andrew, of the Great Western 
company were released by the Government during 
the year and the two former are now operating 
on the Fishguard-Waterford and Weymouth- 
Channel Isles routes; the reconditioning of the 
St. Andrew is e to be completed in a few 
weeks. Of the two new vessels which were ordered 
to war losses, the St. David was launched 
in February and is expected to be in service in 
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summer. The Great Western company are closely 
interested in the prosperity of the South Wales ports, 
which, in the past, handled such an important part 
of the coal-export trade. In view of the bleak out- 
look for that particular activity, it was satisfactory 
that Lord Portal was able to announce that there 
was a marked increase in the export of general 
merchandise from these centres. New vessels 
ordered by the London Midland and Scottish Rail- 
way include two motor-ships for the Holyhead- 
Kingstown service. They will each have accommo- 
dation for 2,000 passengers and are to be fitted with 
Denny-Brown stabilisers to reduce rolling in bad 
weather. The new passenger and motor-car carry- 
ing vessel, which was ordered for the service 
between Stranraer and Larne to replace the one 
sunk during the war, is expected to be delivered 
shortly. 

The fleet of the Southern Railway was streng- 
thened during the year by the return of the Invicta, 
which is now operating on the Dover-Calais route. 
This vessel, of 4,178 gross tons, the largest owned 
by the company, was completed in 1940, but was 
immediately requisitioned by the Government. 
Three new vessels were ordered in 1945. These 
were a cross-channel turbine passenger ship, to be 
named the Falaise, a cross-channel Diesel cargo ship, 
and a Diesel-electric passenger and motor-car ferry 
for the Isle of Wight service. It is hoped that the 
, whole of these will be in operation this year. In 
1946, three further orders were placed, covering two 
Diesel passenger ships for the Isle of Wight traffic 
and a cross-channel passenger vessel, the Maid 
of Orleans. The company is also converting the 
Dinard to a motor-car carrier. Before the war, the 
service offered by the Southern Railway to motorists 
wishing to tour on the Continent compared un- 
favourably with that provided by its Belgian 
competitors, and there is little doubt that the new 
development will prove profitable. The Continental 
services of the Southern Railway are subjected to 
severe competition by air transport, and the effect 
of this is likely to increase. It falls particularly 
heavily on first-class traffic, as was made evident 
some years ago, when it was found impossible to 
maintain the Golden Arrow service exclusively for 
first-class passengers. 

Although railway developments are likely to be 
delayed by the coming into operation of entirely 
new direction and control at the beginning of 1948, 
quite apart from the hampering effect of labour and 
material shortages, it is of interest that the Southern 
Railway has prepared plans for the complete 
electrification of the main lines of the central atid 
eastern sections of its system, and for the working 
of subsidiary and branch lines with Diesel-electric 
units. Before working out these proposals, a 
mission was sent to the United States to study the 
development of Diesel-electric locomotives. The 
company already has 720 route miles electrified, 
which is a third of its total, and more than half its 
train-miles are electrically operated, so that the 
projected extensions are clearly based on extensive 
experience. Another project of some magnitude is 
the replacement of lock and block working with 
semaphore signals by colour-light signalling over a 
considerable mileage near London on the Brighton 
main line. The estimated cost of this development 
is 1,193,500/. The company already have 146 route 
miles equipped with colour-light signalling and have 
found the system to facilitate greatly the operation 
of a dense train service, and to be a considerable aid 
during foggy periods. Another work of some 
importance is the construction of a new terminal 
building at the Ocean Dock, Southampton. This 
will be a two-storey structure and will have an 
island platform for the accommodation of two boat 
trains. A further development at Southampton is 
the replacement of the cold store at the old docks, 
which was destroyed by enemy action, by a new 
one at the new docks. The reports of the other 
companies did not contain so much detail of new 


as that of the Southern Railway, but it] i 
is clear that all have carried out such rehabilitation | i 


work as has been possible. The London Midland 
and Scottish Railway, however, still has more than 


WAR TIME. 


is therefore a little ironical to learn from the paper 
on “ The British Grid System in War Time,” which 
was read by Messrs. J. Hacking and J. D. Peattie 
before the Institution of Electrical Engineers on 
Thursday; February 6, that the Germans themselves 
were guilty of the same sin of omission, although 
the grounds for pursuing a more aggressive policy— 
plant shortage, difficulties of replacement and the 
importance of maintaining supplies of power—were 
the same in both cases. In fact, as recorded in this 
paper as well as in the report of the Electricity 
Commissioners, which we commented on, on page 
134, ante, the damage to British generating plant 
caused by air attack and the resultant reduction 
in available capacity was relatively small, and 
certainly less than had been anticipated. At no 
time was it more than 200 MW, except during the 
Battle of Britain, when it rose to nearly 400 MW 
for a short period. These figures represented only 
about 2 per cent. and 4 per cent., respectively, of 
the total plant connected to the grid. It may be 
added that though 55 stations, with an 

capacity of 5,600 MW, were damaged the most 
serious single incident occurred on September 9, 
1940, when 190 MW—the total output capacity of 
the station—was put out of action at Fulham. Even 
then the station was in service again with a restricted 
capacity of 70 MW within three months. This was 
increased a few weeks later to 130 MW, while full 
capacity was again available a year later, the station 
then being able to play its full part in the demand 
for electric power, which was becoming insistent. 

The same relative freedom from widespread 
damage was also experienced by the transmission 
system. Before the war, the number of faults on 
this system averaged about 300 a year and were 
mainly due to adverse weather conditions. Between 
1939 and 1946 this figure rose to over 800 per 
annum, but it is significant that the increase was 
mainly due to defence measures. In fact, between 
1929 and 1945, 4,607 faults occurred, of which, how- 
ever, 2,225, or 48-3 per cent., were not directly 
attributable to the war. Of the remainder, only 366, 
or 8 per cent. of the total, were due to enemy action, 
mainly normal bombs, and no less than 1,614, or 
35 per cent., to barrage balloons. Allied and un- 
identified aircraft, anti-aircraft devices and military 
exercises accounted for 402 faults, or 8-7 per cent., 
so that the number of faults due to defence measures 
was nearly six times as great as the number due to 
enemy attack, barrage balloons alone being respon- 
sible for four times as many faults as were caused 
by enemy action. As a result of these occurrences, 
some of the grid lines were repeatedly severed and 
temporary repairs had to be made by inserting 
short lengths of conductors. A measure of the 
effect of these disturbances on certain sections of 
the grid. may be gathered from the condition at the 
end of the war of one double 132-kV section, 17-24 
miles long, on which temporary joints had been 
inserted in no less than 61 out of the 102 spans. 
In five spans all seven wires had been broken at one 
time or another, while in another there were as 
many as 15 joints. 

This comparatively insignificant damage, both 
to generating stations and transmission system, 
must not, however, be allowed to detract from the 
wisdom of, the precautions which were taken to 
ensure the continuity of supply under the most 
difficult conditions. In fact, those who aver that 
to insure is the best way of preventing damage will 
find much in the policy of Central Electricity 
Board to justify their . Even before the 





100 acres of reglazing to carry out. — 


to non-war causes, and two to give urgently needed 

war purposes. The maximum 

issue of spares from the pool stores occurred early 

in 1941, when 12 per cent. of the total stock was 
in use in the field. 

The major portion of Messrs. Hacking and 

Peattie’s. pa, i 


national system was, and leads to the conclusion that 
had no such system existed it would have been 

to establish it. We commence an account 
of this part of the paper on page 225 of this week’s 
issue, but it may here be briefly recorded that 
after the initial lull due to the immediate cessation 
of peace-time activities at the outbreak of war 
the steadily rising demands for electric power soon 
began to tax the grid and its associated generating 
stations; and continued to do so until the cessa- 
tion of hostilities. The natural results were an 
increase in the maximum demand and a still 
greater increase in output, owing to the longer 
working hours. The results may be illustrated by 
saying that whereas the pre-war load exceeded 
90 per cent. of the annual peak load for only about 
three weeks in the year, during the war this per- 
centage was overstepped for about twenty-two 
weeks. A further consequence was that while 
for the safe and satisfactory operation of the grid 
there should have been at all times at least 350 MW 
of spare plant, that margin was only available 
during the unusually mild winter of 1942-43. In 
the other winters, it was negligible and was even 
nominally negative in 1944-45. Frequency reduc- 
tion and load shedding, with which we are now 
unfortunately, so familiar, had therefore to be 
enforced on a number of occasions. 

While, however, both load and consumption 
grew, the increases were not equally distributed 
over the country. Initially, there was, in fact, 
a drop in consumption in South-East England, and 
it was therefore possible, after the grid had been 
reinforced, to utilise elsewhere the surplus generating 
capacity in that area. This was the more fortu- 
nate since, from the very beginning, it was exceed- 
ingly difficult to obtain permission for the purchase 
of new plant. The effects of this prohibition were 
accentuated by the increase in installed plant 
capacity which was not available at the time of the 
annual peak load. Further difficulties were that 
opportunities for maintenance became restricted 
while the quality of the fuel declined, as is shown by 
the statement that the calorific value of the coal 
supplied to stations under the control of the Board 
decreased from 11,510 B.Th.U. per lb. in 1939 to 
11,095 B.Th.U. per Ib. 1945. More significant still 
was the fact that the proportion of uncleaned slacks 
rose from 50-4 per cent. to 64-5 per cent. during 
the same period. The result was that the capacity 
decreased by 150 MW to 250 MW. 

In spite of these disabilities, both hostile and 
domestic, no demand for power had to be refused, 
nor was there ever more than a temporary cessation 


designed the grid in the first place, those who 
a eaed the medifcations which enabled it to give 
an efficient war-time service, and those who carried 
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Tae Iystrrurz or Marre ENGINEErs. 

Tux 44th annual dinner of the Institute of Marine 
Engineers, which was held in the ; Rooms, 
London, W.C.2, on Friday, March 14, was the first 
to be held by the Institute since the termination of 
hostilities ; a return to “‘ normalcy ” which evidently 
met with the keen a of the members and their 
guests. In the absence of the President, Sir Amos 
Ayre, who is in South America, the chair was taken 
by Sir William C. Currie, G.B.E., past ident. 
After the loyal toasts had been h that of 
“The Lord Mayor and Corporation of London” 
was proposed by His Excellency Setior Don Manuel 
Bianchi, the Chilean Ambassador, who emphasised 
the close connection between the shipping 
of his country and the City of London; a theme 
which ‘the Lord Mayor (Sir Bracewell Smith) 
developed further in his reply. The world-wide 
interests and associations of the Institute of Marine 
Engineers and the war services of the members were 
also emphasised by the Rt. Hon. W. J. Jordan, 
High Commissioner for New Zealand, in proposing 
the toast of ““ Empire Shipping,” which was acknow- 
ledged by Sir Ronald Garrett, chairman of Lloyd’s 
Register of Shipping, who referred also to “the 
remarkable act of faith” of British shipowners in 
ordering or purchasing 3} million tons of shipping, 
at a cost estimated at 230,000,0001., for the recon- 
stitution of their fleets. On the construction side, 
Sir Ronald considered that the signs were “ definitely 
promising,” with nearly two million tons of merchant 
shipping now briilding in British yards—the highest 
total since 1922; and, in conclusion, declared his 
confidence that this country would continue to 
hold its own in the shipbuilding, marine engineering 
and shipowning industries of the world. Admiral 
Sir John Cunningham, G.C.B., First Sea Lord, 
in proposing the toast of ‘‘ The Institute of Marine 
Engineers,” aroused much interest by his observa- 
tions on the probable developments in warship pro- 
pulsion. The Admiralty felt, he said, that steam 
machinery would continue, for some time to come, 
to hold the field for the higher powers, and they 
intended to try out “advanced steam conditions ” 
in service as soon as possible. At the same time, 
they were working on two applications of the marine 
gas-turbine : one for coastal craft, where the promise 
of success was good because the conditions were akin 
to those in aero practice, and the other a unit of 
greater power, suitable for an escort vessel. Consider-* 
able research and development work were still neces- 
sary, however, not the least problem being that of 
burning, in gas turbines, the heavier fuel oils of the 
type normally used in ships. “ Finally,” he said, “ we 
must be ready to consider the application of atomic 
energy to ship propulsion as soon as it becomes a 
practicable proposition.” Sir John Cunningham con- 
cluded by emphasising the need to maintain Britain’s 
position in the Middle East, for strategic reasons, 
and to “ study these problems now rather than in a 
future which may prove to be too late.” Ini replying 
to the toast, Sir William Currie spoke with apprevia- 
tion of “the close association which binds together 
the Senior Service and the Merchant Navy,” and of 
the increasing numbers of naval engineer officers 
who were applying for membership of the Institute. 


RaDIOCOMMUNICATION CONVENTION. 


Ppt cor “8 Convention is to be held 
e ion lectrical Engineers, Savoy- 
place, Victoria-embankment, London, W.C.2, ftom 
Tuesday, March 26, to Friday, March 28. Though 
the subject will be dealt with as a whole, particular 
attention will be paid to war-time activities and to 
ture peace-time developments. The Convention 
will begin at 5.30 p.m., on Tuesday, March 25, when 
the a Arter dim gin of Trade (the Rt. Hon. 
the opening cere- 
mony, after which an ad on “ Telecommunica- 
in War” will be delivered by Colonel Sir 
Frame 6 wate bn di eae ac adhed 
neeti 9.45 a.m, when the sub 
of Long Distance Point-to-Point Conittinteica* 
eh ee Bae ty EA 
by a number of supporting 





Mumfcrd, followed 





subject of “ Naval Communication,” in 


on Thursday morning, March 27, will be devoted to 
“Short Distance Communication,” the main papers 
being on “‘ Ultra High-Frequency Technique Applied 
to Mobile and Fixed Services,” by Messrs. J. Thom- 
son, J. D. Denly, I. J. Richmond, F. Pugliese and 
H. Borg, and on “‘ V.H.F. Point-to-Point Communi- 
cation” by Messrs. C. W. Sowton and F. Holling- 
hurst. In the afternoon, at 2.30 p.m., ‘‘ Direction 
Finding ” will be dealt with, the main papers being 
on “Naval Radio Direction-Finding” by Mr. C. 
Crampton, and on “Fundamental Problems in 
Radio Direction-Finding at High Frequencies 
(3-3. megacycles per second),” by Mr. W. Ross. 
On Thursday evening, at 6 p.m., a paper on “ War- 
time Activities of the Engineering Division of the 
B.B.C.” will be presented by Mr. H. Bishop. At a 
meeting at 9.45 a.m., on Friday, March 28, the 
subject will be “ Propagation,” and the main papers 
will be on “‘ The Investigation and Forecasting of 
Ionspheric Conditions,” by Sir Edward Appleton, 
G.B.E., F.R.S., and on “‘ The Influence of Propaga- 
tion on the Planning of Short-Wave Communica- 
tions,” by Messrs. K. W. Tremellen and J. W. Cox. 
In the afternoon, at 2.30 p.m., “‘ Radio Components” 
will be dealt with, the main papers being by Mr. 
E. M. Lee on “ Manufacturing Aspect of Com- 
ponent Developments ’”’ and ‘‘ Component Develop- 
ment for War-time Service Applications,” by Mr. 
I. M. Ross. In the evening, at 6 p.m., a “‘ Review 
of the Convention and Future Trends” will be 
given by Sir Clifford Paterson, O.B.E., F.R.S. At 
an additional meeting, 'at 5.30 p.m., on Wednesday, 
April 2, the subject will be “‘C.W. Navigational 
Aids,” when main papers on “‘ The Development of 
C.W. Radio Navigation Aids, with particular 
Reference to Long-Range Operation,” by Messrs. 
R. V. Whelpton and P. G. Redgement, and on 
““A Survey of Continuous Wave Short-Distance 
Navigation and Landing Aids for Aircraft,” by 
Mr. C. Williams, will be presented. 


Om-Enetnep LocomMoTivEs FOR MINEs. 


At a general meeting of the Diesel Engine Users 
Association, held on March 13, 1947, at Caxton 
Hall, Westminster, S.W.1, Mr. F. J. Staddon 
presented a paper on “ Oil-engined Locomotives for 
Mines,” stated to be the first paper on this subject 
delivered before the Association. As speakers in 
the discussion pointed out, oil-engined locomotives 
have been used in this country for other industrial 
Pp since at least 1900, and in German coal 
mines for the past 20 years, but it was not until 1932 
that they were used in British non-gassy mines, and 
not until 1938 that the Board of Trade and the Mines 
Department approved the first locomotive of this 
type for use in coal mines. Mr. Staddon gave a 
general review of the principles of design. including 
the provision of flame arresters at the air inlet and 
exhaust outlet, and an exhaust conditioner to 
reduce pollution of the atmosphere. Average 
British practice, he said, gave a horse-power/weight 
(tons) ratio of about six. Adhesion of locomotives in 
mines was about 400 Ib. to 500 lb. per ton, and up 
to 800 Ib. per ton with sanded rails. Rolling 


perhaps, 
was the layout and condition of the track; unless 
this was tackled as a matter of civil engineering, 
the use of oil-engined locomotives in British mines 
would not produce the desired economies. 


Tue Lonpon ASSOCIATION OF ENGINEERS. 


The members and guests of the London Associa- 
tion of Engineers who assembled at the Connaught 
Rooms, London, on Saturday, March 15, for the 
95th anniversary festival of the Association, knew 
that they were to hear an address by Field Marshal 
Viscount Montgomery of Alamein, but they, were 
probably as little prepared for its nation-wide 
publicity (and Parliamentary repercussions) as for 
the battery of floodlights which the newsreel photo- 
graphers had trained on the top table. At this 
annual festival, which is largely an occasion for 
reinforcing the benevolent fund of the Association, 
it is the custom for the chair to be taken by a 
prominent figure in the world of engineering, the 
President relinquishing for the nonce the position 
that he occupies at the ordinary monthly meetings. 
This year, the chairman was Lieut.-General Sir 
Ronald Morce Weeks, K.C.B., deputy chairman of 
Messrs. Vickers, Limited, who was supported by the 
President (Mr. W. J. Haycroft), the principal 
guests being Mr. Arthur Woodburn, M.P., Joint 
Parliamentary Secretary to the Ministry of Supply, 
and, as stated, Lord Montgomery. Mr. Woodburn, 
in ing the toast of ‘‘ The Engineering Indus- 
try,” said that it was essential to the country’s 
strength that the industry should be made prosperous 
and successful so far as the Government could con- 
tribute to that end. The most efficient unit, for 
some production purposes, was the small unit, and 
it would be a great tragedy if the small engineering 
firms went out of existence. The engineering 
industry now employed 2} million people and 
represented 40 per cent. of the country’s manufac- 
turing effort. Sir Charles Bartlett, who responded, 
urged that the generation to follow in the engineering 
industry should be better prepared than the present 
generation for the tasks that it must assume. 
“* Above all things, perhaps,” he said, “let us 
concentrate on giving our engineers a little wider 
education ; ‘concentration on technical education, 
and cramming a man with technical things, is not 
enough. We have got to learn something about the 
humanities if we have to handle men; men are 
our problem of to-day, not machines.” Lord 
Montgomery spoke in response to the toast of “* The 
Visitors,” proposed by Mr. W. A. C. Newman, 
and devoted the first part of his speech to a brief 
survey of the equipment needs of a modern army, 
the importance of engineers in meeting those needs 
and maintaining the equipment, and the work of 
the technical Corps. He then turned to a considera- 
tion of the future. Stripping away, he said, the 
“ muckage ” of non-essential detail that surrounded 
every problem, and exposing its essentials, he con- 
cluded that the answer to present difficulties lay in 
leadership, the need to pull together as a team, and 
hard work. The question of greater productivity 
also involved certain fundamentals: every man 
must be prepared to do a full day’s work and to 
work hard while he was doing it; the incentive 
to do a full and hard day’s work must exist ; there 
must be collaboration on all sides, by employers 
and enrployees, to remove any restrictive practices 
which hindered production and full ontput; and 
all most understand, and subscribe to what he 
would call ‘‘the dignity of labour.” Granted these 
things, the result would be national security ; and 
individual security for all would follow naturally. 
Sir Ronald Weeks, who spoke next, proposing the 
health of “The London Association of Engineers,” 
and the other speakers who followed him, all 
referred in appreciative terms to Lord Mont- 
gomery’s address, which was, indeed, impressive in 





the directness of its matter and delivery. 
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LETTERS TO THE EDITOR. 


THE FUEL CRISIS. 

To THE Eprror oF ENGINEERING. 
Smr,—The reasoning displayed by your corre- 
spondent, Mr. D. 8. Chubb, whose letter you freely 
published in EnaryzErune of March 7, on page 173, 
ante, seems to bear out many recent observations 
recorded elsewhere that avid supporters of the 
present type of socialism, and particularly those 
adherents who cannot conceive of their having 
possibly been mistaken, are in no shape to stomach 
healthy criticism, no matter from whence it comes 
and no matter what indiscretions or follies some of 
our inexperienced administrators might commit 
upon industry or the people as a whole. People like 
Mr. Chubb apparently cannot align themselves with 
the present particular brand of socialism without 
losing both their sense of toleration and their sense 
of humour—save, perhaps, of the unconscious 
variety shown by your correspondent, who, in a 
letter verging on the technical, apologised for having 
inadvertently obtruded some of his own views, 
“‘ verging on the political.” I trust, however, that 
the humour contained in the editorial footnote to 
his letter will not be lost upon Mr. Chubb. 

Surely, if the long-term complacency of Mr. 
Shinwell vis-a-vis the deteriorating fuel position, 
also his and other Ministers’ public statements, 
actions and subsequent exhortations, had not been 
at complete variance with most of their past 
records in these respects and with their election 
promises of 1945, there would have been less public 
outcry at the industrial and domestic inconveniences 
which now beset our economic recovery. There 
would also have been less need for bold and lively 
comment in the editorial columns of most of our 
technical journals—for ENGINEERING is by no 
means alone in this respect at the present critical 
time, whether any of us like it or not. It appears 
logical to conclude, however, that if the same 
editorial comment had been made concerning the 
actions of any other form of Government in similar 
circumstances, Mr. Chubb would have been in 
full agreement with it; since the facts of the 
matter do not appear to hold any place in his 
biased form of reasoning. 

The responsible technical man must build his 
opinions in accordance with the facts as they stand. 
The present position is serious, resulting in a produc- 
tion strait-jacket being forced upon industry. If 
this does not affect Mr. Chubb, then his personal 
viewpoint is partly explained; but it will affect 
most ordinary people, technical or otherwise, and it 
seems appropriate that attention should be drawn 
to it, even in a predominantly technical journal. 
Were the handling of the present coal and produc- 
tion crises—having regard to all that has gone before 
—certain, or even likely, to achieve a rapid recovery 
to a virile economy, as some would claim, the infer- 
ence would be generally obvious; the more parti- 
cularly to technical editors and readers, whose 
training and responsibilities are, by usual standards, 
not of the kind which allows of a blind acceptance 
of rhetorical theories having technical implications 
and practical limitations, no matter whether 
expressed by amateur or professional, politician or 
partisan. Totalitarian regimes all require, sooner 
or later, to muzzle responsible individuals and the 
free expression of opinion, for this very reason. 

Regarding the lack of mechanisation in the coal 
mines, to which Mr. Chubb alludes, I would answer 
that most British industries suffer in this respect, 
especially when judged by American standards; 
particularly coal mines, for, after all, American 
industrial expansion grew up under conditions of 
labour scarcity. British coal mines, until the 
present times, have never been short of labour— 
in fact, there has always been a surplus of it; 
and, had full mechanisation been carried out during 
previous years, thus throwing many able-bodied 
miners into unemployment for that 
reason—for other industries could not have absorbed 
nearly all of those rendered idle—then the blame 
would have been placed again upon the coal owners 
for seeking higher profits at the expense of indi- 


'|their mouths. As we know, this gave rise to riots, 


Our circumstances thus appear to be due largely 
to a, heritage from the Industrial Revolution, when 
mechanisation. and rising machine: output were 
regarded by the workpeople generally as evil things, 
taking employment from their hands and bread from 


unemployment, and labour dissatisfaction at recurr- 
ing intervals during the Eighteenth and Nineteenth 
Centuries. We shall get over our troubles by 
degrees, but by no rushed fences. Mechanisation, 
however, like charity, was begun in the home; 
and if Mr. Chubb has not an electric washing machine, 
a dish-washing machine, an ironing machine, a 
floor-polishing machine, a motor lawn-mower, etc., 
then I suggest that he ought to have them. 
Yours faithfully, 

Abbey Rise, J. R. Happrr. 
Bourne End, Buckinghamshire. 

March 10, 1947. 





To THe Eprror oF ENGINEERING. 


Smr,—The letter from Mr. D. 8. Chubb in your issue 
of March 7, on page 173, is an interesting example 
of the arguments used by the supporters of nationali- 
sation. It assumes that criticism of other people’s 
efforts is proof of the critic’s ability to do better. 
I am aware of criticisms that could be levelled 
against a jet plane, but I am quite incompetent to 
build a better one, and in the same way, even 
if all the charges levelled against the mine owners 
and managements are true, it is still no proof that 
nationalisation would produce better results. 

The criticism itself is somewhat misleading ; for 
instance, reference is made to “a certain small 
percentage of conveyorisation.”” My own experience 
of collieries covers most of the coalfields in Great 
Britain and I should find it difficult to agree that 
the extent of the use of conveyors is adequately 
described by this statement. The whole of the blame 
is invariably placed upon the management, but I 
recall that the Mineworkers’ union at various times 
have strongly opposed mechanisation, and, in 
particular, the use of electricity, actuated very 
possibly by the fear of over-production and loss of 
employment. There are also severe restrictions 
placed on the use of plant by various Government 
departments. The use of locomotives underground 
is one particular example. I do not know if the 
Government as owners—or should I say managers 
on behalf of the electorate ?—will permit the use of 
appliances which were frowned upon when suggested 
by private ownership. 

I think all engineers are well aware that no human 
device is perfect, and that the real skill of an engineer 
lies in his ability to weigh up the merits and demerits 
of each scheme, and choose one showing the greater 
advantages irrespective of some defects. If the 
same principle were applied to political argument, 
there might be better hope of reaching agreement 
and achieving some real benefit to humanity in 
general, 

Yours faithfully, 
98, West George-street, C. H. Smrrz. 
Glasgow, C.2. 
March 14, 1947. 





TUNNEL FOR ELECTRIFIED LINE, L.N.E.R.—The 
work of driving a new single-line tunnel alongside the 
existing double-line tunnel, required to take the over- 
head equipment for the Manchester-Sheffield electrifica- 
tion scheme, and noted on page 571 of our previous 
volume, is proceeding satisfactorily, in spite of the 
unfavourable weather, and the company hope to com- 
plete it by mid-summer. Messrs. John Cochrane and 
Sons, Limited, 39, Victoria-street, London, S.W.1, are 
the contractors, and Sir William Halcrow and Partners, 
Alliance House, Caxton-street, London, 8.W.1, are the 
consultants." Approximately 60 men are employed on 
the site, but it is hoped to increase this to 100 and 
introduce a night shift in the near future. There are 
nearly 70,000 tons of rock and earth to be removed, 


attachments to crane excavators, the spoil being re- 
moved, at the Penistone end, by three pneumatic- 
dumpers running on temporary roads of perforated steel 
Plate, and by a light railway with an oil-engined loco- 
motive and skips at the Wortley end. A nearby over-line 
bridge has been demolished and will be replaced by a 
concrete-encased steel bridge. It will also be possible to 
dispense with a nearby level-crossing, by constructing a 





vidual employment. 


The approaches are now being cleared by drag-line- 
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X.—Tue Locomotive Inpustry. 


An important factor in the post-war crisis of 
British industry has been and still remains an 
acute shortage of locomotives and railway wagons. 
In December, 1946, Mr. Evelyn Walkden, speaking 
in the House of Commons, complained that this 
shortage was seriously interfering with the output 
of coal mines and, in some districts, threatened 
several pits and factories with closure. He stressed 
the adverse effect on morale of the sight of loaded 
wagons lined up at pitheads, waiting to be moved, 
when the Government were constantly telling the 
miners that national recovery depended on a 
greater effort on their part. Reports from other 
sources indicate that the shortage of locomotives 
and wagons is seriously disrupting industrial pro- 
duction in almost every field. The great majority 
of industrial undertakings are living a hand-to- 
mouth existence with little or no stock and the 
late arrival of raw materials and components 
inevitably results in interrupted production. Reply- 
ing to questions in the House of Commons also, in 
December, 1946, Mr. A. Barnes, the Minister of 
Transport, said that the shortages were due mainly 
to heavy arrears of repairs, because the railways 
had no priority for repairs during the war. Railway 
workshops produced considerable quantities of 
armaments and war stores (to a value estimated 
at 391. millions) and had had no pause for re-tooling. 
At present, it is estimated that at least one-seventh 
of all wagons are out of commission and one-fifth 
of all locomotives are awaiting repair. Mr. Barnes 
stated that there were over a million wagons on 
British railways, about half being privately owned. 
Twenty per cent. were obsolete and ought to be 
scrapped, and another 30 per cent. were over age. 
Mr. Barnes pointed out that the output of wagon 
builders was being seriously restricted by the 
labour and material situation, and that only 30,000 
wagons were produced in 1946. 

The position as regards locomotives is equally 
serious. In 1938, there were 19,646 steam loco- 
motives in the hands of the railway companies, and 
during the war, 1,432 locomotives were built in the 
companies’ workshops and another 50 bought from 
private builders. During 1946, it is reported, 624 
locomotives were placed in service, 79 being obtained 
by the L.N.E.R. from private builders. There were 
20,076 steam locomotives in the railway companies’ 
operating stock in 1944; and, assuming that the 
rate at which obsolete locomotives were scrapped 
during 1945 and 1946 was substantially reduced 
(the number scrapped exceeded the number of new 
engines placed in service by an average of 260 4 
year during the inter-war period), it is probable 
that the total now amounts to 20,500, or 2} per 
cent. more than in 1938. The number available for 
traffic, however, is considerably less. Before the 
war, about 10 per cent. of railway locomotives 
were normally “off duty” for various reasons, 
including heavy and light repairs, overhauls, and 
unsuitability for the type of traffic handled at any 
particular time. This proportion is now about 
20 per cent. (at least 4,200 locomotives) and these 
are mainly of the types in greatest demand, which 
were overworked during the war years with a muni- 
mum maintenance and, therefore, mostly require 
major repairs or entire rebuilding. . 

Between 1921 and 1938, the annual renewal 
rate of main-line locomotives averaged 2-1 per cent. 
of the total. Basing normal requirements on the 
1944 number in use, about 435 new engines would 
i year to maintain this renewal 


ber, 1946, however, averaged only 290 per annum, 
and arrears for this period total 1,048. Moreover, 
it is not clearly established that the 2-1 per cent. 


not 
tyred | renewal rate of the inter-war period was adequate. 


This percentage tended to fluctuate a great deal; 
for 





quarter-mile road to the new bridge. 
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1946, on the British railways, 

of the “ra amar abhi ta 26 years, assuming 
that none of the 10,478 locomotives placed in service 
since 1921 had been withdrawn. The average age of 
locomotives of British railways rose 

during the war—on the L.N.E.R., for 

from 27-7 years at the end of 1939 to 32-4 years 
at the end of 1945. 

The age of locomotives, however, may be an 
unreliable indication of their efficiency and suit- 
ability for the tasks they perform. Broadly speak- 
ing, the decision to replace a locomotive will 
depend on the incidence of one or more of the 
following factors ; train loads and speeds developing 
beyond the capacity of the engine concerned ; the 
efficiency of the engine in question, reflected in the 
fuel cost being notably higher than that for a more 
modern type; the standard of reliability (and, 
therefore, of mechanical running costs) deteriorating 
seriously by comparison with a new locomotive ; 
or the availability, in potential miles annum, 
of the old locomotive, falling markedly below the 
figure that the traffic department require for 
rostered working. It cannot be said, therefore, 
that a railway’s locomotives are obsolete because 
their average age is over 32; but it has been clearly 
established in recent months that the reliability of 
locomotives in use is now much less than before 
the war, and that the percentage available is too 
low to cope with the amount of traffic that the 
companies are called upon to handle. 

In 1946, the railway companies published their 
short-term renewal programme, stating that ‘‘ 2,800 
locomotives must be built during the next five 
years (1946 to 1950) to maintain the normal building 
programme and to overtake the arrears of renewals 
that have accumulated since 1939.” Accumulated 
arrears (calculated on the basis of the 2-1 per cent. 
average renewal rate of the inter-war years) for the 
period September, 1939, to December, 1945, total 
1,237 locomotives ; that is, at 435 locomotives a 
year for 6} years, less 1,482 built during that 
period. Normal requirements for the five years 
1946-50 would amount to 2,175. To overtake 
arrears and maintain the normal building pro- 
gramme, therefore, the companies would require 
3,412 additional locomotives by 1950, or 22 per cent. 
more than the number indicated in their programme. 
It is probable that the programme figure was worked 
out to conform rather to building -capacity than to 
actual requirements, and, therefore, that the arrears 
will be greater in 1950 than in 1945, unless the 
replacement rate can be increased. The problem 
of producing a large number of new locomotives 
during the next five years is likely to prove difficult, 
mainly owing to difficulties of material and labour, 
both in the workshops of the railway companies 
and those of the private builders. 

Some alleviation of the present shortage may be 
found in the commissioning of “‘ Austerity ” loco- 
motives, built during the war for service in North- 
West Europe, but so far few of these have been 
used. The railway companies do not consider them 
suitable for service in the United Kingdom, and it is 
reported that the present users (the L.N.E.R. and 
G.W.R. companies) do not intend to retain them 
when conditions improve. Moreover, a very large 
proportion of these engines—estimated at 90 per 
cent.—need extensive repairs, and, since most of 
them were built by private firms, the repairs could 
only be carried out with some difficulty and inter- 
Tuption of routine in the railway shops. It has been 
suggested that these repairs should be done by the 
builders of the “‘ Austerities”” ; but their works are 
not designed to do repairs and the loss in new 
production involved might be out of proportion to 
the value of the repaired engines. 

Locomotives were not imported during 1946, and 
it is most unlikely that any will be imported in 1947 
or 1948. The only possible sources of supply are 
the United States or Canada, and the shortage of 
dollars, coupled with these countries’ heavy commit- 
ments to their own railways and to devastated 

States, eliminate any possibility of im- 
ported locomotives, even as an & measure. 
The solution to the shortage can be found only in 
British and the repair m must be 
solved by the railway companies, w have 17 works 
for the construction and repair of locomotives, at 





ees employing approximately 41,500 people. 
labour engaged on such work has fluctuated a 
great deal. In 1929, over 44,000 were employed ; 

this figure dropped to 33,700 in 1933 and stood at 
36,000 in 1938. Between 1923 and 1939, railway 
» | shops built 51,315 new engines (68 per cent. of the 
total renewals) and did all their own repairs, 
amounting to over 85 per cent. of the value of total 
work done during the 11 years, 1929 to 1939. Statis- 
tics are not available for repairs done during the 
war, but during the period mentioned above the 
annual cost of repairs and partial renewals averaged 
8-831. million and an average number of 8,393 
“heavy” and 7,021 “light” repairs were com- 
pleted each year. From the data available for the 
inter-war period, it would appear that, allowing for 
a normal volume of repairs and renewals, the 
building capacity of the railway shops is about 400 
new engines per annum, representing at present-day 
prices about 3-81. to 41. million. 

The private locomotive-building industry com- 
prises ten firms employing about 13,000 persons, 
82 per cent. of which total is accounted for by the 
four largest firms, namely, the North British Loco- 
motive Company, the Vulcan Foundry, Limited, 
Messrs. Beyer, Peacock and Company, and Messrs. 
Robert Stephenson and Hawthorns, Limited. The 
industry is now much smaller than before the first 
World War, when it employed about 21,000 people 
and comprised 16 firms. In 1918, the post-war 
demand for locomotives caused the industry to 
expand substantially. New firms, founded during 
the war to supply armaments, began to manufacture 
locomotives and parts, and the total number 
employed rose to 27,000. The arrears of world 


TABLE I. Domestic and Export Sales of the Private 


Locomotive Industry. 

















Gross Domestic Export 
Per Per Per 
Year.| Output. Sales. ies. 
(£1,000.) | ©&2*- | (¢1,000.) | Ce@*- | (¢1,000.) | Cent 
1924 | 4,264 100 | 1,768 41 2,496 59 
1930 | 5,758 100 773 14 4,983 86 
1933 | 1,239 100 104 8 1,225 92 
1935 3,077 100 1,533 50 1,544 50 
1946 | 7,275* 100 | 1,247* 17 6,028* 83 














* Excludes spare parts and accessories. 


demand were rapidly eliminated, however, and, 
after 1922, the industry entered a depression period 
which extended right up to 1936. During this 
time, it was rationalised to avoid complete collapse. 
Several firms were wound up as a result of ne- 
gotiations through the medium of the Locomotive 
Manufacturers’ Association, and thus the industry 
was reduced to its present size. No expansion has 
taken place after the recent war and none is contem- 

plated in steam-locomotive building. The industry, 

having suffered from over-capitalisation in 1918-20, 

has become sceptical about expansion during boom 
periods, and it is to be expected that any attempt 
to increase capacity on the part of outsiders would 
be vigorously resisted. 

During the war period, the industry was almost 
entirely dependent on its export trade (see Table I, 
herewith). From 1923 to 1939, it supplied only 
32 per cent. of the total requirements of the railway 
companies. This amounted to 2,470 locomotives, 
a yearly average of 145 which represents only 
18 per cent. of capacity, if this is assumed to 
be in the region of 800 engines of all types in a year. 
In addition to their small size, the orders from the 
railway companies were placed at irregular intervals 
and tended to provide work during periods of relative 


prosperity, while doing little to alleviate the severity | quired 


of slumps in world markets ; for example, deliveries 
to the British railways averaged 106 a year in 
1929-30 and 261 in 1936-37, but only three in 
1932-33. The British industry is at a considerable 
disadvantage, therefore, when competing against 
foreign builders, most of whom benefit from a 
substantial nucleus of orders from their home rail- 
ways. The division between domestic and export 
sales of locomotives for the years for which produc- 
tion figures are available is set out in Table I. 

A high proportion of the industry’s output con- 
wrap ot Bogie: cayceh matlenctmetnbicae come) 
in the light of the shortage on the home railways. 





It has been argued that the whole ofthe private 


building capacity should be mobilised to produce 
locomotives for home use until present difficulties 
have been overcome. Such-a step, however, would 
undoubtedly mean the loss of valuable export 
markets, particularly to American and Canadian 
competitors, as well as a heavy loss of foreign 
exchange, since a large proportion of the export trade 
in locomotives is conducted with countries from 
which Britain imports food and raw materials. A 
meeting took place between the general managers of 
the railway companies and the Locomotive Manu- 
facturers’ Association in March, 1945, at which it 
was stated that the railways would require only 
700 locomotives from the trade in the next five 
years, namely, 500 for the L.N.E.R. and 200 for the 
Great Western. Of these, 150 were ordered in 
August, 1945, and a further 150 towards the end of 
1946. Deliveries numbered 79 during 1946, and 
it is expected that the balance, 221, will be delivered 
by March, 1948. 


The industry is now working to full capacity 
within the limits imposed by the shortages of labour, 
fuel and materials. Private builders had converted 
much of their plant to the production of tanks and 
other armaments, even before the war, and played 
an important part in the British war effort, with a 
large output of Matilda and Churchill tanks. Re- 
conversion to full locomotive production began in 
1942-43, in order to supply the Forces with their 
requirements for the invasion of Europe. For the 
five-year period, 1938 to 1942, production of loco- 
motives averaged about 220 a year, but during the 
next three years annual production rose to an 
average of about 635. This is about 80 per cent. 
of the estimated capacity of the industry, if no 
delays are caused through shortages of any kind. 
Peak production was reached in 1944, when 773 
locomotives were completed. In 1945, output 
dropped to 504, mainly owing to the cancellation of 
war contracts and the necessity to re-tool the shops 
for peace-time orders. During the war, builders 
received huge orders for ‘‘ Austerity ” locomotives 
from the Ministry of Supply, and many firms found 
themselves, some for the first time in 20 years, able 
to plan ahead for the production of a large number of 
one type. The North British Locomotive Company, 
for example, built 1,000 locomotives during the war, 
700 of which were of the 2-8-0 “‘ Austerity ” type ; 
and the Vulcan Foundry built 390 of the same type, 
as well as 120 2-8-0 locomotives for mixed-traffic 
duties. U.N.R.R.A. placed an order for 110 stan- 
dard “‘ Liberation ” locomotives with the same firm 
for use in war-ravaged countries. The size of these 
orders, together with the simplification of design 
imposed by war-time conditions, considerably in- 
creased the rate of output. Long 1 runs have enabled 
builders to use jigs extensively and to buy special 
tools; moreover, the productivity of labour was 
further enhanced by the greater amount of repetition 
work possible. “One firm stated that, while the 
“* Austerity ” locomotive, in its early stages, required 
26,642 man-hours to complete, this was reduced by 
30 per cent. when production was in full swing. 

Large orders also make it possible to sub-contract 
extensively formany components. This has long been 
the established practice of the Americanindustry, and, 
during the war, was adopted by the German indus- 
try on an even greater scale, where it led to large 
reductions in the number of man-hours required to 
complete the German Class 52 Kriegslokomotiv. 
This engine weighed 144 tons, complete with tender. 
A total of 7,500 were built, principally by Henschel 
and Son, of Cassel, with an average of 11,100 man- 
hours. This compares with 17,818 man-hours re- 
to build an “ Austerity” 2-8-0 (125 tons 
with tender) at the time of maximum production, 
when 390 were built in one works. Other com- 
parisons which can be made are with the 19,368 
man-hours required to build a ‘‘ Liberation ” 2-8-0 
locomotive, weighing 142 tons, and the 12,000 man- 
hours required for the Class 50 standard German 
locomotive, a large number being built in both 
cases. Before drawing any conclusions from these 
figures for German standard locomotives, several 
factors should be taken into consideration. The 
time quoted does not include the manufacture of 
wheel sets, springs, accessories and fittings normally 
bought out. Secondly, many steel sections were 





rolled to finished size ; for example, H sections for 
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coupling rods. Thirdly, drop forgings and, in some 
cases, built-up assemblies, were sub-contracted, and 
the time required to. build these is not included in 
the above total. 

There is no doubt that extensive sub-contracting 
on the German or American model would go far 
towards solving the problems of locomotive short- 
ages, but there exist many difficulties and bottle- 
necks. The first pre-requisite would be to decide 
on one or two standard utility types of locomotive, 
designed to run on all British railways. The second 
would be to secure for builders the highest priority 
for raw materials, and for sub-contracted parts and 
accessories. Extensive sub-contracting of eompo- 
nent parts took place during the war, but the 
concensus of opinion among British manufacturers 
is that the practice is generally unsatisfactory. In 
many cases, sub-contractors failed to deliver the 
goods on time, thereby causing serious disruptions 
in output, and it was found that they often lacked 
the necessary technique for the manufacture of 
some items, such as boilers, requiring a high degree 
of specialisation. 





of engine, the British price is approximate 
cent. less. The lower British prices are likely to 


prove a decisive factor when delivery dates no/i 


longer count as a prime factor in securing an order, 
and it is‘of the utmost importance to the British 
industry that prices should be maintained at a 
lower level, particularly since competition from 
Continental countries, such as Poland and Czecho- 
slovakia, may soon begin to be felt. : 

The bulk of the information given above affects 
primarily the large manufacturers of steam loco- 
motives, although many of them also built Diesel 
and Diesel-electric locomotives and railcars. Most 





1946, 2,400 out of 42,000 locomotives of Class I 
i i were $ and, at 


to finance research in order to produce 
of. coal-burning locomotives. 
readily understood when it is 


: 
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round the possibilities of turbine locomotives, and 
much progress has been made. There is an urgent 
need for the British locomotive industry to under- 
take research on a bigger scale than ever before if 
it is to remain the leading supplier of locomotives. 
This is illustrated by the fact that the Great Western 
Railway has ordered a 2,500-h.p. gas turbine-electric 
engine from Messrs. Brown-Boveri, of Baden, Swit- 


TABLE IJ.—EXPORTS OF BRITISH LOCOMOTIVES FOR SELECTED YEARS (£1,000). 






















































































| 1 
Per Per Per || Per Per Per Per 
Countries. | 1913, Cent. 1921. Cent. 1929. | cent. || 2933 | cent. 1937. | Gent. 1945. | Gent. 1946. | Gent. 
| | | 
British India, Burma, Ceylon and | | 
Dependencies .. x a6 e«t 946 33-9 4,469 47-0 2,735 52-3 || 33-1 398 20-3 124 5-7 2,950 30-6 
British Africa 4 at ¥ ~ iy 318 11-4 2,152 22-5 650 12-4 || 47 3-8 501 25-5 1,350 61-7 2,104 21-8 
Australia .. és ¥ bs oral 267 9-6 62 0-6 77 1-4 || 1l 0-8 33 1-7 ~ — - = 
New Zealand MP ach _— _ 306 3-2 6 0-1 | + 0-2 85 4:3 39 1-8 53 0-5 
Canada 4 es aA LF < _ _ — —_— 24 0-5 1 _ _ — —< — —_ _— 
Other British Countries .. Ag! be 100 3-6 581 6-1 172 3-2 || 35 2-8 80 4-0 479 21-9 1,481 15-3 
China < wa e “a - 10 0-4 329 3-4 67 1-2 | 131 10-8 13 0-6 —_ —_ _ _ 
USSR... yi * ee v0 1 — — — _— — | +» 250 20-6 _ _ — _— _ _ 
Portuguese Africa and India .. ty 48 1-5 90 0-9 83 1-5 || 1 — 58 2-9 _ _ _ — 
Egypt as ee #e *: if 14 0-5 — |= 39 0-7 |} ll 0-8 175 8-9 — _ * — 
Argentine .. 3 as a = 696 25-0 527 5-5 329 15-7 || 238 19-6 180 9-2 18 0-8 163 1-7 
Colombia .. = a wa wal 4 0-2 9 0-1 15 0-2 2 0-1 26 1-2 _ _ _ — 
Peru cm eis ba wal 6 | 0-2 _ _ 37 0-7 | 2 0-1 76 3-9 _- _— — _ 
Brazil we * “ ve “a 79 2-8 86 0-8 159 3-0 || 20 1-5 241 12-3 _ _ _ _ 
Chile are - oe ae ah 74 2-7 51 0-5 50 0-9 || 1 _ 5 0:2 _ _ —_ — 
Other Foreign Countries .. ses je 229 8-2 890 9-4 325 6-2 || 71 5-8 99 5-0 175 8-1 2,902 30-1 
Total .. 2,792 100 9,552 100 4,768 100 1,225 100 1,970 100 2,185t 100 9,653T 100 
| 
* Less than £500. 
+ 1945 and 1946 include only main-line locomotives and parts and exclude industrial locomotives valued at £256,460 and £714,141, respectively, which are not shown separ- 
ately in the Trade Returns. 
TABLE III.—INTERNATIONAL EXPORTS OF LOCOMOTIVES AND PARTS (MAIN EXPORTING COUNTRIES ONLY). 
1938. | | 1939. 1940. 1941. 1942. 1943. 1944. 1945. 
1] 
Country. | et on 
| Per Per Per Per Per Per 
£1,000. | Cent | £1,000. Cent £1,000. Cent. £1,000. Cent. £1,000. Cent. £1,000. Cent. £1,000. Cent. £1,000. Cent. 
' J 1 
| | 
United Kingdom 2,829 | 38-6 || 2,563 38-5 1,443 27-1 1,159 27-9 749 6-6 954 3-2 1, 4-7 * 2,422 6-5 
eer --| 2,940 | 40-3 || 2,900 43-6 1,455 27-3 1,660 34-4 2,020 17-8 6,450 21-5 1,635* 4-3 _ _ 
United States .. 1,240 | 16-8 1] 766 11-5 1,750 32-8 1,655 34-3 6,900 60-8 19,700 65-8 32,100 84-6 34,900 92-9 
Belgium .. sa 100 | 1-4 || 58 0:8 6 0-1 — — — — — pa ns oa hes ih 
France .. “* 200 2-6 || 353 | | 53 633 11:8 235 4-8 1,570 13-9 2,760 9-1 2,453 6-4 52 0-1 
Sweden .. Jy ST "'es | mL CS 28 0-5 11 0-2 45 0-4 4 — — = 158 0-4 
Switzerland ++] —_ | ~ i 9 0-1 23 0-4 112 2-4 60 0-5 137 0-4 22 _ 56 0-1 
| i 
Total -.| 7882 | 100-0 | 6,661 | 100-0 5,838 | 100-0 4,832 | 100-0 || 11,344 | 100-0 || 80,005 | 100-0 || 38,012 | 100-0 || 37,588 | 100-0 
| 






























































The normal practice of locomotive builders 
consists in sub-contracting a substantial number of 
finished products, such as roller bearings, electrical 
equipment, springs, braking systems, etc.; in all, 
about 250 to 300 different accessories and fittings, 
normally required to build a main-line steam 
locomotive. In addition, private builders sub- 
contract the greater part of their steel castings, 
since, with the exception of one firm, they do not 
possess their own steel foundries. Wheels, tyres 
and axles are purchased from firms who have 
specialised in their production, but are machined 
in the locomotive workshops. Materials “ bought 
out complete” amount to about 15 per cent. of 
the total cost, and to about 35 per cent. of the 
“ost of all materials. 

Production suffered acutely in 1946 through 
shortages of all kinds, including major permanent 
bottlenecks, such as the lack of steel and copper 
plate ; and, in many works, completed locomotives 
have had to wait for accessories and fittings. 
Altogether, 511 locomotives were completed during 
the past year, 137 (27 per cent.) of which were for 
the home market, this number comprising 61 indus- 
trial locomotives and 79 delivered to the L.M.S. 
Railway. Manufacturing costs have increased 
greatly. One large private firm reports increases, 


* First six months only. 


of this building has been carried out by the English 
Electric Company, the British Thomson-Houston 
Company, and the Metropolitan-Vickers Electrical 
Company, for electrical parts ; Vulcan Foundry and 
Messsr. Robert Stephenson and Hawthorns, Limited, 
for a large proportion of the mechanical equipment ; 
and Messrs. L. Gardner and Sons, Limited (a sub- 
sidiary of the English Electric Company) for a large 
proportion of the Diesel parts. 

The Associated Locomotive Equipment Company 
have also announced their intention to concentrate 
on the building of Diesel-electric locomotives, in 
co-operation with several members of the Associated 
British Engineering, Limited, group of companies. 
The Vulcan Foundry have acquired an Admiralty 
torpedo shop adjacent to their existing works, in 
order to manufacture Diesel locomotives on a large 
scale. It would appear, therefore, that there will 
be a substantial increase in the capacity for building 
Diesel and Diesel-electric locomotives. This is of 
great importance, since one.of the main trends in 
locomotive building is towards a greater use of 
these types on the world’s railways. In the United 
States particularly, Diesel engines have 
considerably at the expense | , 

i introduced there. i 


Diesel engine was in 
years later, there were 200 in use. In 





fe 


1924; - 


zerland. This locomotive will be able to attain a 
maximum speed of 90 m.p.h. and will carry sufficient 
fuel for 250 miles. The advantages are small space 
and weight, reliability, low maintenance costs, and 
independence of water. Fuel consumption should 
be much lower than for steam engines, especially 
non-condensing steam engines, though not so good 
as for Diesel engines. The latter, however, use a 
more expensive grade of fuel and costs much more 
for lubrication. It was announced in January of this 
year that a second gas-turbine locomotive of similar 
performance and output, has been ordered by the 
G.W.R. from the Metropolitan-Vickers Electrical 
Company. It is to be hoped that the British loco- 
motive industry will go forward with research and 
experimental work on all new methods of traction. 
Exports of British locomotives for selected years 
are set out in Table Il, herewith. Exports for 
1946 have exceeded in value those of any year since 
the first world war, totalling 10,367,000/,, nearly 
five times the yalue of exports during 1945. 
of these engines were i to the 
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can be made. During 1947, it is expected, about 
600 locomotives will be produced, three-quarters of 
them for export. we 
Bop capentages fod opens 
opportu, ‘ties for the British industry. In 

Ths Geceskh Vossen Yetineley eoeaaeaea 

ie firms, estimated to employ between 12,000 and 
16,000 persons and having an estimated capacity 
of 650 to 800 locomotives a year. Exports in 1938 


accounted for 68 per cent. of total production, and | P 


Germany had succeeded in capturing many markets 
from the British industry. The Level of Industry 
Plan limits production to 50 per cent. of the 1938 
figure, and it is not expected that many locomotives 
will be exported for some time ; but the industry is 
still the greatest potential rival of British locomotive 
builders, particularly since great improvements in 
manufacturing methods and much research work 
were carried out during the war. The other two 
main competitors are the United States and Canada. 
The United States industry comprised 17 establish- 
ments in 1938, employing about 11,000 people, and 
the gross output was valued at approximately 181. 
million. The industry was severely affected by 
the slump of 1930, halving its labour force by 1931 
and employing only 3,200 people in 1933. It had 
recovered to a large extent by 1938 and the recovery 
was carried on throughout the war. Output ex- 
panded rapidly after 1942, and the War Production 
Board estimated that, in 1943, 2,500 locomotives 
were built, compared with 200 in 1941. The Board’s 
estimate for 1944 was 4,000 locomotives and it was 
expected that greater numbers would be produced 
in subsequent years to meet the home demand. 

The United States industrv is likely to prove a 
serious competitor during the post-war decade. 
The quick delivery dates that American firms are 
able to quote weigh heavily in their favour; but 
American manufacturers are often unwilling to 
incorporate customers’ detailed specifications, and 
American prices are substantially higher than British 
prices. This should turn the scales in Britain’s 
favour in the long run, if an efficient sales organisa- 
tion is set up, able to compete effectively against 
American sales methods. The Canadian. industry, 
although of comparatively recent growth, expanded 
rapidly during the war, and produced 190 loco- 
motives in 1944, compared with 49 in 1938. Exports 
have increased considerably during 1945 and 1946, 
and it is expected that the industry will become an 
important competitor. 

The exports of the principal manufacturing coun- 
tries, for the period 1938 to 1945, are set out in 
Table III, opposite, from which it will be seen 
that the value of exports increased considerably 
during the war, reaching a peak of 38/. million in 
1944, The United States rapidly outstripped Ger- 
many as the leading exporter, and exported loco- 
motives valued at 32-11. million and 34-9I. million 
in 1944 and 1945, respectively. British exports, on 
the other hand, declined to well below 1/. million 
in 1942 and 1943. It is difficult to say how per- 
manent will be the advantage secured by the 
American manufacturers during the war, but it is 
probable that they have established themselves in 
some former British markets, and it is almost certain 
that the struggle for markets will be even fiercer in 
the future than before the war. The prospects of 
the British locomotive industry depend above all on 
securing regular orders from the home railways. 
A decline in exports when the present boom is over 
seems almost inevitable ; moreover, current difficul- 
ties absorb the whole of the managements’ attention 
and energy, and restrict present production to about 
two-thirds of the capacity of existing plant and 
equipment. To secure locomotives rapidly from 
the private builders, it is essential that the railways 
should give some guarantee that a steady flow of 
orders will be maintained over a long period. 





CONFERENCE ON EXPERIMENTAL STRESS ANALYSIS.— 
The first conference of the recently-formed informal 
Experimental Stress-Analysis Group will be held at 
University College, Gower-street, London, W.O.1, from 
March 25 to 27. The programme includes an opening 
address by Professor J. F. Baker, and discussions on 
brittle lacquers, photo-elasticity and electric strain 
Sauges. Further particulars may be obtained from the 
honorary secretary, Mr. E. K. Frankl, Department of 
Engineering, University of Cambridge. 
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Discussrxa the contents of the 
ment, “ Economic for 1947,” the contributor 
of the editorial notes in March issue of the Journal 


php eg 


Sande wits Wik horse 0h tes nde edions commtttieizn 
But, he adds, these concrete proposals cannot be said 
“to constitute a comprehensive or wholly practical 
rogramme for recovery,” which is urgently needed and 
“can only be drafted by those who have practical 
knowledge and experience of the industries concerned.” 





Continuing, the editor writes, “‘ Nearly all the pro- 
posals made by the Government for pour Mo industry 
to meet the needs of the situation necessitate examina- 
tion from the trade-union standpoint. For instance, 
the Government attaches great importance to the intro- 
duction of systems of payment and other arrangements 
which will add to the maximum incentives for increased 
output. How are incentive oe whether by 
bonus, or in other ways, to be grafted on to the trade 
union standard wages? Again, the Government has 
fixed national sa which cannot be achieved 
without an tput per man-year. It says 
plainly in the White yon with an obvious reference 
to the trade-union programme of shorter working 
hours, that any action-which serves to reduce output 
per man-year in any industry would endanger the 
production targets. It says that the nation cannot 
afford shorter hours of work unless these can be shown 
to increase output per man-year.” 





“We think,” the writer says, ‘‘ we know the trade 
union answer to that statement. It does not follow 
by any means, in our view, that shorter hours and 
longer holidays over the year will be reflected in a 
diminished man-year output having regard to the 
effect that shorter hours and longer holidays will have 
in reducing the volume of sickness, the number of 
accidents, and the amount of absenteeism—most of it 
due to the fatigue produced in the worker by excessive 
hours of work.” 





The contributor of the editorial notes then goes on 
to examine what he describes as “the implied view 
of the Government that wages must be held pretty 
much where they now stand.” ‘‘ Not directly,” he 
proceeds, ‘‘ but by implication, the unions seem to be 
invited . . . to forgo their wage claims and their 
programme of shorter hours. There is a good deal to 
be said against this being done, and neither are we 
convinced that the facts emphasised in the White Paper 
justify the unions being called upon to change their 
policy in this way. Far more important in our view 
is that the trade unions, through the T.U.C., should 
investigate the shortage of man-power and the alloca- 
tion of man-power as between essential and less essen- 
tial industries, to examine how new incentives can be 
given to the workers to increase production without 
upsetting the foundations of trade-union wage policy, 
and how the primary needs of the basic industries and 
services—particularly those of fuel and power—are to 
be met.” 





‘** We believe,” he concludes, ‘‘ that the fundamental 
cause of the present production crisis is not a shortage 
of man-power, but of machine equipment in the basic 
industries. It is not so much a lack of mine’ ‘workers, 
but of mining machinery that has produced the coal 
crisis. It is not so much a restricted production of 
electrical power, but an inadequate equipment of 
generating machinery that has prevented industry 
obtaining all that it needs in the way of power to 
expand production. If our movement can settle down 
to a practical examination of the White Paper from 
this standpoint, it will be found that its problems are 
not insoluble and that the remedies are not funda- 
mentally in conflict with trade-union policy and 
objectives.” 





In the course of his speech in last week’s House of 
Commons three-days’ debate, Mr. Isaacs, the Minister 
of Labour and National Service, said that the number 
of wage-earners on the books of collieries at the end of 
1946 was 692,000. During January, it increased for 
the first time since the of the war and, at 
the end of that month, was over 695,000. The rise 
was encouraging, but the target set for ‘the end of this 
year was 730,000. At least 100,000 additional persons 
would be required in the industry this year if we were 
to io any with 730,000. The miners’ five-day week 

nr sean in principle and was expected to 


ahh tion in May. A full five-day week was 
to be more profitable than a nominal 
six-day saving industry must produce at least 





200,000,000 tons of cdal this Year, and he desired all 
concerned to understand that that was not the maxi- 
mum but the very minimumi‘they needed. 





Details of the agreement reached the National 
Union of Mineworkers and the Notional Coal Board 
were given to a delegate conference of the men’s organi- 
sation on Friday last week. The five-day week is to 
begin to ‘operate bay aur the country on the first 
Monday in 9 Say miners who work five consecu- 
tive shifts will be paid for six shifts. Men on piecework, 
the majority of whom work at the coal-face, will be 
paid a bonus of 16 per cent. of their in every 
five days. Underground workers are to do five seven- 
and-a-half-hour days, and surface workers, who have 
been doing 48 hours a week, will have a 42}-hour week. 
Time and a half instead of time and a third will be 
= for overtime, and double time for work done 

ween mid-day on Saturday and Sunday night. 





The National Union of Mineworkers have given a pledge 
that their members will not countenance any restrictive 
practices; that is assumed to mean, amongst other 
things, that if four men can do a job five men have been 
doing, one man must go and do something else. An 
unde has also been given on behalf of the 
employees that every man will put in a full shift—in 
other words, will go on working for the full seven and a 
half hours even if he has completed his allotted task in 
less time. Acco to Mr. Lawther, the President of 
the National Union of Mineworkers, the new agreement 
gives incentives the industry never had before. ‘“ We 
have promised,” he said, “to give full support in 
recruiting for the mines and agreed to take displaced 
persons on the same basis as we agreed to take Poles.” 
Of Mr. Shinwell, the Minister of Fuel and Power, 
who addressed the delegates, Mr. Lawther said: ‘“‘ He 
retains the confidence of the miners. We are satisfied 
that he had nothing to do with the cause of the crisis.” 





At a meeting in London, on Thursday last week, of 
the Joint Consultative Committee of the National 
Joint Advisory Council for Industry, the question of 
devising a plan for staggering industrial working hours 
in order to spread the electrical load, was exhaustively 
discussed. An agreed communication, issued after- 
wards, stated that reports from the Regional Boards 
for Industry throughout the country showed that 
substantial progress had been made in the consideration 
of the problem regionally. Various arrangements had 
been made or were proposed which “‘ should greatly 
assist in meeting the difficulties being experienced or 
anticipated.” 





In view of the differing nature of the problem, accord- 
ing to the season and to the industries involved, it was 
decided to set up a committee as a sub-committee of 
the Joint Consultative body under the chairmanship of 
an Officer of the Ministry of Labour and National Ser- 
vice. On which would be represented the Government 
departments mainly concerned, and the Central Electri- 
city Board, the British Employers’ Confederation, the 
Trades Union Congress, the Ministry of Transport, and 
the Ministry of Fuel and Power. The committee will 
meet at frequent intervals to keep the problem under 
continuous review, particularly with a view to making 
available to both sides of industry all the necessary 
relevant facts to enable industry to decide what are 
the most appropriate steps to adjust hours of work as 
necessary. 





According to returns received at the head office 
from branches, the membership of the Amalgamated 
Engineering Union at the end of February was 800,659 ; 
this represented an increase of 7,967 compared with the 
figures at the end of January. The number of branches 
is 2,317. During February, 8,515 members were paid 
sick benefit—an increase of 651, and 16,621 members 
unemployment benefit—an increase of 15,169. The 
number of superannuated members increased by 74 to 
18,983, and the total number of unemployed members 
by 23,037 to 27,219. 





It is stated in the March issue of the A.E.U. Journal 
that holders of unrestricted permits have been informed 
that these permits will no longer be regarded as valid 
for engagéments after July, and that all existing 
permits will be cancelled on July 1, or, in the case of 
men serving on ents entered into before that 
date, on the conclusion of the engagement. Holders of 
unrestricted perinits wishing to continue to be engaged 
on or after Taly 1 ms for which a en 
engineer is required, id, therefore, arrange to e 
the examination for a Second Class .Certificate of 
Competency as Engineers. The issue of meer 
permits as watch-keeping engineer is also discontinu 
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KING’S COLLEGE ENGINEERING 
SOCIETY, 1847-1947.* 
By Prorsssor 8. J.-Davies, D.Sc. (Eng.)- 
(Concluded from page 200.) 


Tue part played by King’s College, London, in 
connection with the general development of engineering 
education is worthy of note. To-day, the Institutions 
of Civil, Mechanical and Electrical Engineers, who, in 


virtue of their Royal Charters, carry the responsibility , 


for determining the qualifications of professional engi- 
neers, insist upon a proper balance between academic, 


technical education and practical training. For a long . 


time after engineering began to be taught at a univer- 
sity level practical training was dominant. At an 
early stage, however, a need for evening classes for 
engineering pupils and apprentices began to be felt, 
and King’s, at which occasional evening lecture courses 
on engineering subjects had been initiated in 1848, 
provided such facilities from 1860 and continued to do 
so for half a century. During this period, a great 
development of technical schools and colleges took 
place and in London the Polytechnics had grown into 
large institutions ; it was, therefore, no longer necessary 
for King’s to provide such facilities, and, in 1910, 
evening classes in engineering ceased. 

Among the engineering schools of this country, for a 
long time King’s ranked as one of the largest. From 
about 1890, however, the City and Guilds Engineering 
College, London—known originally as the Central 
Technical College—and the Cambridge School of 
Mechanical Sciences have both increased rapidly, while 
the engineering school at Glasgow University has also 
grown to large proportions. At the outbreak of the 
recent war, they were the three largest university 
engineering schools ; next came nine schools of what 
may be called the second order of magnitude, among 
which King’s, University College, London, Birming- 
ham, Durham, Edinburgh, Leeds, Liverpool, Manches- 
ter, and Sheffield Universities should be grouped ; the 
other ten university engineering schools were all 
smaller. Thus, during the first century of its existence, 
the King’s engineering school has not shown any 
phenomenal increase in size, but has undergone a slow 
but steady development. The school, in its character 
as a part of a larger college, has changed but little. It 
has, however, adapted itself to changing external 
conditions and has held its own well in comparison 
with newer organisations of more rapid growth. 

This, then, is the background against which the 
Engineering Society has carried on its activities during 
a century of years. The archives of the Society are 
amazingly complete, and, since all the Minute Books 
are still available, it is possible to make some report 
on these activities. A remarkable continuity of effort 
is revealed, especially when it is considered that at no 
time could the Society, being based on the Faculty, 
be large numerically. Apart from the First World 
War, there have been only two short interruptions to 
the continued fulfilment of the objects of the Society. 
The first interruption is interesting. We read in the 
Minutes of the meeting held on October 31, 1855, that : 
“It was pro and seconded that this Society be 
dissolved and that its funds and property be devoted 
to the founding of a Shakespearian Reading Society.” 
Mr. Gilbert then moved as an amendment: “ That it 
be also called a Dramatic as well as a Shakespearian 
Reading Society.” This Mr. Gilbert was none other 
than the W. 8. Gilbert, who, chiefly in collaboration 
with Arthur Sullivan, achieved fame in another field. 
This pernicious influence continued for two years, 
after which the Society was restored to health and 
re-established with its objects as before. In 1866, 
for no apparent reason, an interruption of one year 
began, at the end of which the activities of the Society 
were recommenced with renewed vigour. 

From the first, one of the objects of the Society 
has been to provide an opportunity for the members 
to read papers on subjects of engineering and allied 
interest. In one hundred years, the total number of 
papers read has been more than 1,100, which, without 
taking into account the two interruptions mentioned 
and others caused by wars and national disasters, gives 
the remarkable average of 11 per year. The subjects 
dealt with indicate, in a striking way, the various 
trends of engineering development. Some subjects 
crop up again and again; for example, photography 
has repeatedly aroused the interest of members of the 
Society. The subject of coal gas appears several times 
at various stages in its development ; ‘‘ Electric Light ” 
was a subject in 1881; and railways, water supply, 
and drainage occur frequently as subjects for papers. 
Weapons of war were often di ; for example, 
a ——— and Torpedo Launches,” in 1879, “‘ The 
Whitehead Torpedo,” in 1892, “Torpedoes versus 

Quick-Firing Guns” and “The Measurement of the 





* Address delivered at the Centenary Meeting of the 
Society, King’s Oollege, University of London, on 


Velocities of Projectiles,” in 1894. “‘ Organ Construc- 
tion” appears as a subject from time to time—pre- 
sumably through enginee students becoming 
interested in the organ in the College Chapel. 

New developments naturally receive attention : the 
discussions on the relative merits of the newer water- 
tube boilers and the older cylindrical fire-tube types, 
which took place between practising engineers about 
1900, are emphasised by papers read to the Society 
about that time. Similarly, after papers on “‘ Horse- 
ess carriages ” and ‘“‘ Horse haulage versus Motor Trac- 
tion,” in 1896, a gift for prophesy is shown, in 1903, by 
discussion on “‘ Will motors supersede other forms of 
traction?” A discussion took place on the relative 
merits of heavier-and lighter-than-air flying machines 
in 1896, seven years before the Wright brothers suc- 
ceeded in making the first flight in a machine heavier 
than air. ‘‘ Beauty in Architecture,” in 1879, and 
‘Some English Cathedrals,” in 1901, were subjects of 
a less utilitarian character, although these were excep- 
tions; in fact, in 1892, a rule had been introduced— 
“‘ That the subjects of papers shall be of practical utility 


to the various kinds of engineers being trained in this 
department. Practical utility is to be decided by the 
Committee.” 


A feature of the meetings in the early years was the 
large number of debates on engineering and simi 
subjects, in which the pros and cons of various topics 
were voiced : this was an activity which would probably 
justify revival to-day. In April, 1850, for instance, the 
Society debated the proposed World Exhibition to be 
held in 1851. The Society decided to support the 
Exhibition, but it is not recorded in what way support 
was given. Later in the same year, a discussion took 
place on the question, ‘‘ Is there any reason to believe 
that the extent of workable coal still remaining is small 
and that there is any prospect of its speedy exhaus- 
tion?” With a majority of five, the meeting answered 
the question in the negative. In 1860, the Society 
carried a resolution, “That this meeting is of the 
opinion that the Suez Canal would neither be possible 
from an engineering point of view nor desirable for 
political reasons”; one of the less happy decisions of 
the members. 

To encourage the members to write papers, com- 
pulsion in the form of rules was tried, and although 
prizes were mentioned when the Society was founded, 
they were apparently not introduced until 1871. On 
the other hand, the complaint was once recorded that, 
instead of joining fully in the discussion of a particular 
paper, the members preferred to write their own 
papers: an orchestra of soloists. Many discussions 
are recorded in the Minutes concerning the procedure 
for selecting the papers worthy of the award of prizes. 
At one time, bound volumes of The Engineer and 
ENGINEERING were given as prizes, a sound custom that 
was afterwards dropped. Two prizes per year were 
the custom for a very long time, but, in 1932, in order 
to commemorate the services to the Society of the late 
Professor Ernest Wilson, ‘‘ a more valuable prize, to be 
called the Wilson Prize ” was established, to be awarded 
for the best paper of the year. 

The records of the Society give some interesting 
indications of changes in social life : a ‘‘ Conversazione ” 
was mentioned early in the minutes, without, however, 
any description of what this mame connoted. The 
Jubilee Dinner, in 1897, to celebrate 50 years of the 
Society’s existence, became the anniversary dinner, 
held annually since then. An interesting point is 
that, in 1913, a whole company of the O.T.C. was 
manned by members of the Society. 

Many of the former students have risen to eminence 
in their profession: for instance, of 82 Presidents of 
the Institution of Civil Engineers, ten have been old 
King’s engineers. It is true that many distinguished 
engineers and men of science have devoted their lives 
to teaching in that school, and one would not wish to 
detract in any way from the value both of their instruc- 
tion and of other kinds of influence they may have 
exerted. I submit, however, that this is a proper 
occasion on which to pay tribute to the great benefits 
derived by succeeding rations of engineering 
students from their own Society. I would emphasise 
that it is essentially an organisation of students, con- 
ducted entirely by students. The e ience gained 
by the members in administering their Bociety, reading 
papers and taking part in discussions, in visits to 
works and in enjoying the corporate life of the Society, 
has, for some men, an educational value of an import- 
ance equal to that derived from their more formal 
studies in lectures, laboratories and drawing offices. 
This side of engineering education in the College must 
have played no small part in achieving the fine pro- 
fessional record of many King’s engineers. 

Sir W. H. Preece and Sir William Anderson were 
am the earliest students, the former becoming 
President of the Institution of Civil Engineers and the 
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latter, President of the Institution of Mechanical 
Engineers; Sir Fox, later President of the 
Institution of Civil i , and G. F. Armstrong, 


afterwards to become Regius Professor of Engineering 


at Edinburgh, were at the College in the middle “fifties ; 
: i both became 
the Institution of Civil Engineers; Sir 


of the Institution of Mechanical Engineers, ‘and 
Alexander Siemens, who became President of the 
Institution of Electrical Engineers, were evening 
students in the seventies. Professor John kinson 
came to the College in 1890 as holder of the first Siemens 
Chair oS See seers, See ee 2a, 
joined the College, was t of the Institution of 
Electrical i Among his were four men 
who, in the course of time, followed him in the Presi- 
dential chair of the same Institution, namely, Sir John 
Snell, C. H. Wordingham, Llewelyn B. Atkinson, and 
J. S. Highfield. Other King’s engineers who became 
Presidents of the Institution of Civil ineers were 
Harrison Hayter, Sir Brodie Henderson, W. W. 
Grierson, Sir George eg aa Sir Leopold Savile 
and Alexander Siemens. e year 1893 was especially 
notable, since the Presidents of the three senior Insti- 
tutions were all old King’s engineers. Sir Gerard 
Muntz, who had been a contemporary at maar 
in the early ‘eighties, was a distinguished metallurgist 
who come President of the Institute of Metals. In 
more recent times, Sir Noel Ashbridge was President 


similar | of the Institution of Electrical Engineers; R. O. C. 


Batson was appointed to the Chair of Civil Engineering 
at Liverpool University, and Dr. D. M. Robinson to 
the Chair of Electrical Engineering at Birmingham 
University. Some King’s engineers, at rare intervals, 
leave the straight and narrow path of the engineering 
profession and achieve distinction in other fields ; 
of these, I may mention C. K. Bird, better known as 
“ Fougasse,” who is art editor of Punch, and I. S. 
Macadam, the Director-General of the Institute of 
International Affairs (Chatham House). In ending this 
outline of the Society’s history, I must mention that 
The King’s Engineer been published annually since 
1922, under the joint auspices of the Society and the 
Engineering Branch of the Old Students’ Association. 
The late Professor Wilson’s article on ‘‘ The Contribution 
of King’s College to the Advancement of Engineering 
during the Century 1829-1929,” written at the time 
of the centenary of the College, was published as a 
supplement to The King’s Engineer in 1931. 

I have tried to set the foundation of the King’s 
Engineering Society against the contemporary tech- 
nical background, and, from that point, to trace its 
century of history. I have spoken of the continuity 
of activity of the Society and of the relatively slow 
growth of the Faculty from which it draws its members. 
This continuity of the Society is, in my opinion, no 
matter of chance; it is based on the conditions under 
which educational work is carried on in this College. 
We are normally a unit of less than 2,000 students and 
teachers, divided among six faculties which range from 
Theology, Letters and Law to Pure Science, Medicine 
and Engineering. From 1935 to the outbreak of war, 
and since hostilities have ceased, we have generally 
filled every available place in most faculties, and cer- 
tainly in the Faculty of Engineering. At present, 
we are concentrating our thoughts on the future. 
It is this future that I ask you to consider with me. 
The annual output of graduates from the 22 uni- 
versity engineering schools of this country before 
the war was well under 1,000; the present output 
in Switzerland, with one-tenth of our population, 
is probably not far short of this, while the equivalent 
output from the German technical high schools was 
at least four times this number. The view is now 
common that, nationally, we must double our out- 
put and the question arises: Should the schools 
become larger or should there be more schools? This 
question must not be answered without reference to 
the quality of our future engineering graduates, for, 
without endangering the valuable absence of caste in 
the profession, or, if you will, the open ladder, these 
men should become the leaders. Since I am certain 
that there is an ample supply of worthy candidates 
for the increased places, this matter of quality demands 
consideration only in relation to the conditions under 
which undergraduates must study and live. Ignoring 
the ill-informed comparisons often made to our dis- 
advan between foreign educational methods in 
technical education and our own, it is good, neverthe- 
less, in considering our methods, not to neglect the 
possibility of learning from others. I will, therefore, 
offer some broad comments on this matter. 

Buildings abroad are usually larger and architec- 
turally more attractive. Instructional equipment 1s 
generally lavish, well-installed, and much more impres- 
sive to the layman and often to the engineer who has 
not con himself with instructional work ; never- 
theless, in my opinion, it is, in general, less suited to 
its practical purposes than ours, a defect sometimes 
derived from its very lavishness. In spite of the fact 
ee el ere Oe eee 
po Bape eh renee cote we bly not much greater 
than ours ; as regards senior and junior 
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here being less than abroad. Our practice is generally 
to have small groups guided in their studies by senior 
teachers, while theirs is of large groups who attend 
lectures by, the professors, with instruction by junior 
men in laboratories and drawing offices. The relation- 
ship between senior teachers and individual students 
abroad, therefore, is, and must be, less close than 
here, and in this we stand at a considerable advantage. 
I believe, also, that the relationship between the 
students themselves is much less close than here, with 
a consequent reduction of the educational value of 
student friendship and association. 

This question of the optimum size for a school is thus 
fundamental and, other things being equal, for greatest 
efficiency, a unit should not exceed a certain size. On 
the other hand, a very small unit is at a disadvantage 
in two ways: firstly, it cannot support a sufficient 
number of senior teachers, so that variety of experience 
and breadth of technical interest are lacking; and 
secondly, the student body is not large enough to avoid 
violent fluctuations of quality from year to year, and 
to give strength to various student societies. Thus, 
while our smaller schools, based on pre-war figures, 
should benefit from an increase in numbers, our larger 
schools should not become so large that they lose the 
benefits to be derived from a close relationship between 
the senior teachers and the individual students. For 
these reasons, I believe that, for the non-residential 
conditions to be found in most of our universities, a 
medium size of engineering school offers the best solu- 
tion. Thus, when we have brought our smaller schools 
to this level of size we should not go beyond it, but 
should add to our university engineering schools. 

In general, the larger schools abroad are independent 
of the universities, the smaller being, as in this country, 
faculties of universities. While I support the view, 
often expressed, that one organisation such as the 
Massachusetts Institute of Technology would be of 
great value to us, for the broader culture of the engineer, 
I prefer him to be trained in a faculty or school which 
forms part of a larger college or university. 

In this College, I have watched succeeding genera- 
tions of engineering students benefiting from association 
one with another, stimulated by the opportunities 
provided by the Engineering Society ; I have watched 
young men broaden their outlook by virtue of the 
College background and the contact with students from 


THE BRITISH GRID SYSTEM 
IN WAR TIME.* 
By J. Hacxrne and J. D. Pzarrm. 


For some years before 1939 much consideration was 
given to the operation of the grid and to the mainten- 
ance of electricity supplies in the event of war. As a 
result, certain precautionary measures were taken. 
These included the consideration of —— arising 
out of the loss of generating capacity, load fluctuations 
during air raids, and interference with fuel supplies, 
make-up water and control communications. For 
defence reasons, the size of individual stations was 
limited to 150 MW, except in special cases. The neces- 
sary arrangements were worked out for operating the 
seven areas into which the grid was divided in parallel 
with a national control centre in London. The protec- 
tion by blast walls, and camouflage of substations and 
control centres, was undertaken and arrangements were 
made for the Board’s national control centre to be sup- 
plied by teleprinter with air-raid warnings directly from 
the main warning centre and to relay them immedi- 
ately over the Board’s teleprinter circuits to the district 
control centres. A pool of spares was built up at 13 
stores on carefully selected sites in country districts 
reasonably distant from other natural targets for enemy 
aircraftt and steps were taken to provide alternative 
accommodation for the staff at headquarters and at 
the district offices. Arrangements were also made 
for the dispersal on the outbreak of war of certain 
“key ” staff to specified stations in each district, to 


war footing. The teleprinter air-raid warning service 
was also brought into operation. 

After the initial lull due to the immediate cessation 
of peacetime activities at the outbreak of war, steadily 
rising demands soon began to tax the grid and its asso- 
ciated generating stations and continued to do so 
throughout the war. In addition to the increase in 
maximum demand the increase in working hours and 
the extension of shift working gave rise to a still 
greater increase in consumption. Fig. 1, on page 226, 
shows (a) the trends during the war of maximum de- 
mand at the time of winter peak, (b) the annual output 
in kilowatt-hours, and (c) the annual load factor of the 
stations under the control of the Board. Figs. 2 to 4, 
on the same page, illustrate another aspect of the 
change. Fig. 2 shows the national daily load curves 
afor normal weather and b for cold-weather conditions, 
in the last winter before the war, and ¢ for normal 
weather conditions in the first winter of the war. It 
will be seen that the principal immediate effect of the 
war was a reduction in the afternoon and evening 
load, owing to restrictions on lighting and the changed 
habits of consumers. The result was to produce a load 
curve with approximately equal morning and afternoon 
peaks, the magnitude of the latter being about 400 MW 
less than the pre-war afternoon peak. 

Fig. 3 shows the national daily load curves for normal 
weather conditions in the winters of 1939-40, (a) and 
1940-41, (b). It will be seen that while the night and 
morning loads were higher in 1940-41 than in 1939-40 
there was a further reduction in the late afternoon and 





TABLE I.—PLANT AND LOAD CONDITIONS AT TIME OF COUNTRY SIMULTANEOUS MAXIMUM DEMAND.* 
All figures in megawatts sent out from generating stations. 














other faculties ; I have sat at examiners’ 
which every member has known something from 
personal experience of practically every student whose 
results were under consideration. My earnest hope, 
therefore, is that, in whatever direction the College 
may develop in the future, it may never depart from 
the conditions of size and constitution which have 
made possible the historic event we have met to 
celebrate here to-day. 








FEEDER HEADS FOR STEEL 
CASTINGS. 


Wira the object of bringing the characteristics and 
advantages of steel castings to the attention of designers 
in all sections of industry to which they may be applied, 
the British Steel Founders’ Association are publishing a 
series of illustrated bulletins. The first of these, which 
dealt with the design of steel castings, was issued last 
September and was noticed on page 255 of our previous 
volume. The second bulletin of the series is concerned 
with “‘ Feeder Heads,” and has been published recently. 
After giving a diagrammatic representation of t 
changes in volume which take place when a quantity 
of steel cools from the molten to the solid state, the 
bulletin deals with the question of solidification 
shrinkage and the role of feeder heads in preventing the 
occurrence of cavities in the casting. Some considera- 
tion is also given to directional solidification and the 
use of chills. Feeder heads can be divided broadly into 
those which are placed directly above the parts which 
they are to feed, and are known as gravity heads, and 
those which are placed at the side of the parts to be fed. 
The latter are known by various names, such as heel 
tisers, whirlgates and atmospheric-pressure heads. 

The gravity head, as its name implies, simply depends 
for its operation on the ferrostatic pressure of the steel 
m the head forcing the liquid metal towards the 
shrinkage area of the casting. Heel risers provide a 
reservoir of steel suitable for feeding a thick portion 
of the i Whirlgate and atmospheric-pressure 
heads are developments of the heel riser, and are alike 
in that they feed the casting from the side, that the steel 
entering the ing is maintained clean by being 
allowed to enter the head tangentially so that any 
loose sand remains in the head and does not pass 
into the casting, and that the hottest steel after 
the mould has been poured is that immediately next 
to the ing near the bottom of the head. Copies 
of the bulletin and further information regarding the 

iation’s work may be obtained from the secretaries’ 
301, Glossop-road, Sheffield, 10. 
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Item. | 1938-39. | 1942-48. | 1943-44. | 1944-45. | 1945-46. 
| } 
MW. MW. MW. | Mw. 
1. (a) Maximum output capacity of plant installed 7,209 9,438 9,990 | 10,300 10,527 
(b) Capacity of plant over 20 yearsold .. .. Be 695 690 | 1365 | 1,702 
2. Output capacity not available owing to— 
(a) War es “3 sie * — 39% 23° 3 _ 
6b) Breakdown 271 413* 742* 713 | 652 
¢ rhaul 137 348* 643* 423 439 
Unsuitable fuel ae 146* 166* 209 237 
e) Other causes .. — 266* 261° 2904 352 
J) Circuit restrictions _ 266* 122¢ 55 16 
g) Total .. “ps 408 1,478* 1,957* 1,697 1,696 
ti in 
cap 3. Output capacity available [1 (a)—2 (g)] 6,801 7,960 8,033 8,603 |} 8,831 
4. Maximum load supplied— 
) Scotland ai 570 642 680 784 755 
6) N.E. England .. 317 421 436 479 452 
ce) N.W. - 1,092 1,227 1,423 1,592 1,571 
d) ME. 741 868 888 1,017 1,015 
e) Central d 1,050 1,227 1,445 1,526 1,524 
)8.E. England .. <é -_ ee 2,326 2,121 1,997 2,220 2,579 
) S.W. England ‘a oe Pt ae ~ 604 612 998 989 1,010 
) Total (country simultaneous maximum demand). . 6,700 7,118 7,867 | 8,637 8,906 
5. Margin of spare capacity at M.C. rating [(3—4 (h)] +101 +842 +166 —34 —75 
6. Margin as percentage of s.m.d. — ‘s ve +1-5 +11-7 +2-1 —0-4 —0-8 
7. Additional margin of spare capacity obtained by over- 
load, etc. .. cof - =— a - bh 287t 29* 79* 147 | 177 
8. Frequency at time of s.m.d. Normal Normal Normal | 49-15 eycles| 48-35 cycles 
per sec. per sec. 





* Conditions at times of area maximum demands. 


+t Includes 130 MW output from time-expired plant. 


guard against the possibility of heavy casualties owing 
to the bombing of district offices. 

Immediately on the outbreak of war, the main 
emergency control centres, mentioned above, were 
manned and both permanent and emergency centres 
were connected to alternative Post Office exchanges. 
Spare cores in pilot cables were used to duplicate com- 
munication facilities and emergency sub-centres were. 
established for immediate use in case it should be neces- 
sary to decentralise the control. Seven of these sub- 
centres were set up in south-east . All generat- 
ing stations were kept available for running at short 
notice, so that in the event of an air raid the load could 
be met by local generation as far as possible and trans- 
fers over the grid lines kept to a minimum. This left 
the grid free to the maximum extent for emergenc 
transfers. After experience had been gained wi 
operation under war conditions, it was found possible 
to localise these precautions and to reduce the amount 
of plant kept available for running at very short notice. 
The plant extension programmes, which it was cus- 
tomary for the Board to prepare in the early part of 
each year, were recast to meet the anticipated demands. 
The building of blast walls round the transformers was 
extended to all 132-kV substations and to such of the 
lower voltage substations as were thought to be par- 
ticularly vulnerable. Station owners were asked to 
maintain at least three months’ requirements of coal in 
stock if ble ; and to increase their stocks to this 
level. e national pool organisation was put on a 





* Paper read before the Institution of Electrical En- 
giveers on Thursday, February 6, 1947. Abridged. 
t See ENGINEERING, vol. 161, page 57 (1946). 


Figures at time of country simultaneous maximum demand are not available. 


evening load, probably due to the bombing attacks 
which took place*in 1940-41 and to the continuation of 
Summer Time. Fig. 4 shows the national daily load 
curve for normal weather, a, and cold-weather condi- 
tions, 6, in the last winter of the war and c for normal 
weather conditions in the winter of 1940-41. It will 
be seen that in 1944-45 the load had greatly increased, 
as compared with the beginning of the war, and that 
there was by then a pronounced morning peak. It will 
be noticed too, by comparing Figs. 2 and 4, that the 


war-time 1944-45 morning peak was much more pro- 
longed than the peace-time 1938-39 afternoon peak. 
the 


This prolonged morning peak, following as it di 
light Toad during the night, put a much greater strain 
on the peak-load plant than the short pre-war afternoon 
peak. Moreover, while the pre-war peak load was 
confined to a few afternoons before Christmas, the war- 
time morning peak persisted from mid-December to 
mid-February. This will be clear from Fig. 5, page 226, 
which shows the general course of working-day peak 
loads a for peace and b for war conditions, expressed as 
a percentage of the annual peak load. It will be seen 
that, whereas the pre-war load exceeded 90 per cent. 
of the annual peak load for only about three weeks in 
the year, the war-time load exceeded this percentage for 
about 22 weeks in the year. 

Table I summarises the plant and load conditions on 
the grid at times of annual peak load during the war 
years. For the safe and satisfactory operation of the 
present grid system there should be at all times at 
least 350 MW of running spare plant. From lines 5 
and 6 it will be seen that after the first winter of the 
war, even when use had been made of obsolete plant 
and overload capacity, this amount was not available, 











226 


ENGINEERING. 


MARCH 21, 1947. 








BRITISH GRID SYSTEM IN 
















































































Big?’ genase 
*e 
i. 
> & & #00 Z- 
yg Re / 
ay 
a 
fy ' 
By A6000 na 
i] 
£3: | |/ 
Pa 
" | 4 1 | str Tt 
3 WA, 
4} 40} 340 o 7 
ran 
3} 30} % = 
5 ya 
2b 201" 2900 aA 
a 
7+ 10}. 
a °1986'37 Ga '39 40 41 42 43 44 48 
(e200.4) 
Fig. 5. a 
3 7 \ ae b 
-* YA, 
- \ ™ 
80 ¥ me 
/ a Bee, 
y a 





if 
y 
u 




















a 
i} 


Third Fourth First Second 
Quarter Quarter Quarter Quarter 


Working Day Peak Load 
per Cent of MaximuntP. 
$ 
j 
j 
XN 
N 
\ 


{e290.c) 


except during the unusually mild winter of 1942-43, 
In the other winters, the margin of spare plant was 
negligible, and was even nominally negative in 1944-45, 
showing that the plant gave an output above its 
assessed capacity. Under these conditions it was not 
_— to maintain full supplies at normal frequency. 
me measure of relief was obtained by the reduction of 
frequency, but this was sometimes insufficient. 

Before the war, a procedure for deliberate load reduc- 
tion in emergency had been arranged in collaboration 
with authorised undertakings which took supplies from 
the Board. During the war, it was necessary for the 
Board’s control staff to ask on a number of occasions 
for a specified degree of deliberate load reduction, to be 
made. Apart from load reduction confined to a single 
area and due to local difficulties, there were 18 occa- 
sions during the war on which load reductions on a 
wider scale were necessary ; of these, three occurred in 
the winter of 1940-41, nine in the winter of 1941-42, 
and six in the winter of 1944-45. The magnitude of 
the reduction varied from a minimum of about 35 MW 
to a maximum of about 525 MW, and the duration 
from a minimum of about 15 minutes to a maximum of 
about 3$ hours. Usually load reduction was confined 
to two or three only of the Board’s districts, but on two 
occasions it was necessary in six districts, and on one 
occasion for 35 minutes in all seven districts. 

The effect of the war on the load growth in the 
various areas is shown in Figs. 6 and 7. War-time 
planning of generating extensions was a matter of 
some difficulty. The Board’s programmes were 
severely cut and a veto was placed on new construction, 
which at the time of planning was not patently required 
for the war effort. As an additional safeguard to 
the reinforcement of the grid referred to below, special 
war-time emergency generating capacity was pro- 
vided by the construction of two entirely new stations 
at Gloucester and Earley, and the installation of 
plant at four other stations. This plant was brought 
into service between August, 1944, and June, 1945. 
Apart from the prohibition of new construction, the 
greatest difficulty was experienced in commissioning 
plant which was sanctioned, owing to high-priority 
calls on, and shortage of, labour and materials. The 
initial drop in South East England, with its large pre- 
war non-industrial load, freed generating capacity for 
use in other areas, and the grid was reinforced to pro- 
vide the n transmission capacity. As a result, at 
the time of the winter peak load in 1942-43, 292 MW 
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was exported from South East England, mainly to 
South West England, and 70 MW from Scotland to 
North West and North East England. Despite these 
measures, conditions were particularly difficult for 
some time in South West England, and in 1941 and 1942 
loads had to be dropped on 14 occasions. Similar steps 
had to be taken in Central England on two occasions 
in 1942. The national load curves for days of winter 

k load in 1938-39, 1942-43 and 1944-45 are given 
in Fig. 8, on the opposite page. 

In 1938-39, the proportion of installed generating 
capacity, which was not available at the time of the 
annual load, was 5-6 per cent. This increased 
to 11-1 per cent. in 1937-40, and to 18 per cent. in 
1940-41. It fell to 15-0 per cent. in 1941-42, but rose 
again to eee cent. in 1942-43 and to 19-6 per cent. 
in 1943-44. 1944-45 it was 16-5 per cent. 
nature of the load and the reduction in the margin of 
spare capacity gave rise to much more arduous running 
conditions and restricted opportunities for maintenance 
work. Restrictions in the supplies of labour and 
materials for repairs added to the difficulties. The 
necessity to rg and consume supplies of low-grade 
and unsuitable fuel further curtailed the available 
capacity of boiler plant. Damage by enemy action 
was also —— for a certain amount of the loss, 

Prior to the war, deliveries of fuel to the peorggo 
su industry with the consumption, an 
rae tar stahe tole little throughout the year. 
During the war, difficulties in maintaining adequate de- 
liveries, particularly during the winter, resulted in the 
station stocks being used to balance seasonal differ- 
ences between consumption and deliveries. Arrange- 
ments were therefore made, where practicable, to 


increase storage capacity at stations, if this was relatively 
small, and to augment handling facilities where these 
restricted the use of stocks. Owing to the relatively 
small coal-storage capacity at some of the London 
generating stations and the possibility of irregularities 
in shipments to the Thames, arrangements were made, 
some time before the war, to establish a large central 
coal store at Dagenham. At the outbreak of war 
this store held about 300,000 tons of coal and was 
very useful in maintaining supplies to the London 
generating stations during the war-time winters, the 
annual summer deliveries and winter withdrawals 
sometimes amounting to about 200,000 tons. Some 
80 per cent. of the coal delivered in South East Eng- 
land before the war, was delivered by sea, and one 
of the first effects of the war was greatly to reduce such 


The | deliveries. This difficulty was met mainly by increased 


railborne deliveries, supplemented during the first 
winter of the war by the use of the Dagenham store and 
the importation of electrical energy over the Board’s 
transmission lines from stations on the coalfields. 
With the production of coal falling during the wat 
and the consumption for electricity increasing, 
generating stations were unable to obtain all their 
requirements in the classes of coal for which they wer? 
designed. Apart from the steadily increasing quanti- 
ties of lower-grade coal delivered to the ricity 
supply industry, greater quantities of coke breeze and 
low-volatile South Wales were sores | by oer 
t designed to burn coals of higher-volatile content. 
ification, frequently 
pa ag: by lack of uniformity in the deliveries, 
uced boiler-house and station efficiencies. The 
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control of the Board fell from an ave value of 
11,510 B.Th.U. per Ib. in 1939 to 11,095 B.Th.U. per lb. 
in 1944, More significant still was the large increase 
in the quantity of uncleaned slacks supplied over the 
period, the proportion increasing from 50-4 per cent. 
in 1939 to 64-5 per cent. in 1944. This, coupled with 
deterioration in quality of both cleaned and uncleaned 
fuels, resulted in a considerable increase in the ash con- 
tent of the fuel supplied to the generating stations. In 
1939, the proportion of the total fuel analysed which 
had a dry geet exceeding 22-5 per cent. was 
0-89 per cent. This increased to 4-21 percent. in 1942, 
to 5-91 per cent. in 1943, and to 8-74 per cent. in 1944. 

The large increase in uncleaned slacks, with its con- 


sequent increase in fines, was responsible for many of | , 


the combustion difficulties with stoker-fired boilers. 
Apart from the lowered efficiency, the output capacity 
of the boiler plant at a number of stations was also 
reduced to an extent varying between about 150 MW 
and 250 MW during the period of the war. The loss of 
output capacity at the times of the annual peak loads 
is shown in item 2 (d) of Table I, page 225. It has been 
authoritatively pointed out that pulverised-fuel firing is 
not simply a means of burning dirty coal unusable by 
other methods. It is a highly scientific method of 
utilising to the greatest extent the heating value of a 
given coal. It does, however, offer a means of using 
fines unsuitable for stoker-firing. In this connection it 
is interesting to note that the annual consumption of 
fuel by pulverised-fuel plants at stations under the con- 
trol of the Board rose from 2-4 million tons (15-8 per 
cent.) in 1939 to 4-4 million tons (19-2 per cent.) in 
1944. Considerable difficulty was experienced in main- 
taining an adequate level of coal stocks. At the end of 
April and October, 1939, the stock levels were 16-8 per 
cent. and 18-7 per cent., respectively, of the 1939 con- 
sumption. During the war the level was seldom higher 
than 15 per cent. of the annual consumption and at 
times fell as low as 9 per cent. Fig. 9, curve a, shows 
the variation in annual fuel consumption, and curve b 
that in fuel stocks, at generating stations under the 
control of the Board throughout the period of the 
European War. By the end of April, 1946, the twelve- 
monthly consumption had risen to 23 million tons and 
the stocks stood at 1-085 million tons. The position 
was further aggravated by unequal distribution, and 
to conserve stocks it was n to arrange for 
substantial transfers of electricity over inter-area lines. 

Damage to generating plant by air attack, and the 
Tesultant reduction in available output capacity, was 
less than had been feared. It was never appreciably 
more than 200 MW, except during the Battle of Britain, 
When it rose to nearly 400 MW for a short period. 
Fi figures es nero present agi grngy sre: | 2 per cent. and 

Per cent., , 0 total output capaci 
of the plant connected e the grid. a 
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The most serious single incident was the damage to 
the Fulham generating station on September 9, 1940, 
when bombs fell on the engine room and put the whole 
of the plant, with a total output capacity of 190 MW, 
out of service. The Board’s substation and the inter- 
connecting transformers and cables were undamaged. 
The station was in service again, with the restricted 
capacity of 70 MW, within 3 months, and this was 
increased a few weeks late? to 130 MW. Full capacity 
was not available until about a year after the bombing. 
The incident did not affect the general supply of 
electricity. 

The total number of incidents reported to the Board 
in which power stations received appreciable bomb 
damage was 78 ; of these, 67 were due to normal bombs, 
nine to flying bombs (V1), and two to rocket bombs (V2). 

At the end of 1939, the grid comprised 4,430 miles 
of transmission lines, 3,039 miles of which operated at 
132 kV and the remainder at 66 kV and lower voltages, 
and 307 switching and transforming stations with an 
aggregate capacity of 10,971 MVA. 

During the war, only relatively small extensions of the 
grid were made for normal purposes, but considerable 
reinforcements were. made for specific war i 
This will be clear from Table I, which tex the 
increase in mileage of transmission lines during the 
years 1940-44, inclusive. 

As mentioned above, the changed distribution of load 
following the growth of war industries was dealt with 
by providing additional transmission lines to the new 
a atlrmes from areas with surplus generating plant. 
The more important of these lines are shown in Fig. 10, 
which also includes the principal grid connections and 


generating stations with sey plant. Since the 
manufacturing resources of coun: were fully 
employed on production for the war effort, the con- 
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tracts for the towers and the cadmium-copper required 
for the conductors were, with the agreement and assist- 
ance of the Government, placed in the United States 
of America. Delivery of this material, which involved 
52 shipments, was made between the end of 1940 and 
the middle of 1941. During the whole of the period the 
submarine campaign was in progress, but only two of 
the ships were sunk, involving the loss of 346 tons of 
steel towers and 104 tons of cadmium-copper. A 
further 30 tons of steel towers and 100 tons of cadmium- 


TABLE II.—JIncrease in Mileage of Transmission Lines. 




















War-time 
Grid Grid Lines for War 
Extensions. Reinforce- Factories. 
Year ments. 
| 
Lower | Lower 
132 kV. | Voltage. | 182 kV. | 182 kV. | Voltage. 
| { 
1940... 71 19 | —~ —_ | -— 
. ee - 5 155 40 | 45 
1942 34 3 208 et +e 
1943 3 38 — — | =— 
1944 12 4+ _ _ _ 
Total ... - 122 | 69 ss | 71 | 58 








copper conductor were destroyed by air raids in this 
country. In addition to reinforcement of the grid to 
meet the war-time demands on authorised under- 
takings, it was also necessary to build a number of 
extensions to the grid for the sole purpose of providing 
supplies to new war factories with loads up to 50,000 kW. 
The additional mileage constructed for this purpose 
is given in Table IT. 
(To be continued.) 
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NOTES ON NEW BOOKS. 


Piping Handbook. By Sasry Crocker, M.E. Fourth 
edition. McGraw-Hill Book Company, Incorporated, 
330, West 42nd-street, New York 18, U.S.A. [Price 
8.40 dols.}] McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 42s.] 


Tue original purpose of this handbook, first published 
in 1930, was to present authoritative data and all 
appropriate material in the field of pipework and piping 
design, but, as the author observes, he found increasing 
difficulty in compressing the mass of information into 
one book. The treatment is comprehensive, so that the 
work has now become much more than a handbook on 
piping and might be described more accurately as a 
volume on the theory and practice of the flow and trans- 
fer of fluids and gases, with considerable digressions 
into much of the plant and mechanical apparatus which 
is generally found connected at the ends of a pipe. It is 
not always easy to draw the line between a pipe and 
its contents and the considerations regarding its 
particular function in, a specific service, but, as an 
instance, the chapter on “ Hydraulic-Power Trans- 
mission Piping ” might have been condensed to less than 
the 54 pages which must be passed to arrive at the sub- 
heading, Selecting Pipe and Fittings ; only to find there 
that selection is still a matter for the manufacturer and 
designer. The book is essentially concerned with 
American standards, specifications and practice, but 
the theoretical matter for the solution of problems in 
piped distribution will be found equally useful elsewhere, 
though actual practice may differ. Glass and plastic 
piping are included, and also wooden pipes, which are 
still extensively used in Western America. The book 
should retain its place as a valuable reference work, 
both for those who naturally expect to find “‘ petrol ” 
indexed under “ gasoline ” and for those who do not. 





Rubber in Engineering. Second edition, revised. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
10s net.] 

THE first edition of this book, which was reviewed in 

ENGINEERING, vol. 160, page 392 (1945), was issued 

without charge by the Ministry of Supply to firms and 

individuals who were directly concerned with the 
subject. As we anticipated at that time, it has now 
been published for sale to the general public, and in this 
revised edition the only alterations are a few minor 
corrections to the text and some further recently-pub- 
lished references added in an appendix. The book is 
largely based on research carried out by the Dyestuffs 

Division of Imperial Chemical Industries, Limited, 

and the subject is approached from the point of view 

of the designer of rubber components for engineering. 

Until further fundamental research relates more fully 

the behaviour of rubber to general laws—and this is 

an acknowledged requirement—Rubber in Engineering 
should retain its value as a guide to an expanding 
branch of engineering practice. 





Aeroplane Performance Theory for Flight Engineers and 
Pijots. By E. Davison, M.Sc. Sir Isaac Pitman and 
Sons, Limited, Parker-street, London, W.C.2. [Price 
8s. 6d. net.} 

THE title of this book indicates that it is specially 

intended for the benefit of flight engineers and pilots, 

but its field might well have been extended to include 
students of elementary aerodynamics, for an intro- 
ductory work of this kind, putting the principles in 
straightforward language, might well be studied before 
taking up the more mathematical side of the subject. 
The discussions, arranged to follow each other in logical 
sequence, cover the properties of the atmosphere, the 
measurement of air speed, the complete aeroplane, 
work and power discussed as general principles, engine 
performance, propulsion, fuel and loading calculations, 
and performance under varying conditions of flight. 
The explanatory diagrams are clear, but might with 
advantage be more numerous. Diagrams of an 
aircraft with the airscrew blade exaggerated in size, 
shown with the forces acting upon it, give a clear explan- 
ation of the fact that the blade is an aerofoil, and that 
thrust is only a particular form of lift. The effect of 
variation of angle of attack is demonstrated in the 
same way. It is to be regretted that the actions of 
variable-pitch and constant-speed propellers were not 
similarly illustrated, although the text is both accurate 
and lucid. The book can be recommended to those 
indicated in the title, and equally well as an introduction 
to the subject for students of aerodynamics. 





CALENDARS.—We have received a monthly tear-off 
calendar from Messrs. Parolle Electrical Plant Company, 
Limited, Princes Buildings, 2, King-street, Newcastle- 
upon-Tyne, 1. 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 

ABSTRAOTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawi: 
ay hg yt ay, where none is mentioned, 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 

Copies of S&: may be obtained at the Patent 
fi . 25, Southampton Buildings, 

Cc. -lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete S; is given after the abstract in 

each case, unless the Patent has been sealed, when the 

word “* Sealed ”’ is a ° 

An may, at any time within two months from the 
debe 00 the atewtiooment of the aceaplance of a Comblele 

pod, PaO eet ay = Bead emanate 

opposition grant of a Patent on any 2, 

grounds mentioned in the Acts. 

: INTERNAL-COMBUSTION ENGINES. 


582,497. Fuel Supply Regulation. G. J. Armstrong, 
of Claygate. (5 Figs.) June 26, 1943.—The regulator 
is used in a fuel-supply system for reciprocating internal- 
combustion engines in which fuel is injected into an 
intake manifold along which air is passing to the engine. 
The fuel requirements of the engine are dependent on 
the absolute pressure and temperature in the intake 
manifold, the absolute exhaust back pressure, and the 
rotational speed of the engine crankshaft. The exhaust 
back pressure is nearly equal to and varies with atmo- 
spheric pressure. The invention controls the flow of 
fuel in accordance with the intake manifold pressure, 
the atmospheric pressure, the square of the engine speed, 
and the temperature of the intake manifold. An engine- 
driven pump 11 supplies fuel to the intake manifold 
of the engine 27 through a sharp-edged orifice 12, a 
pressure-reducing valve 15, a metering valve 17, and a 
discharge nozzle 20. The valve 17 consists of an orifice, 
the effective area of which is adjusted by a tapering 
needle 21 connected to a pivoted link. The link is 
attached to resilient bellows 25, 26, bellows 25 being 
subject to the pressure in the intake manifold 27, and the 
bellows 26 being evacuated. The inside of chamber in 



































which the bellows are fitted, is filled with fuel. The fuel is 
maintained at a pressure exceeding atmospheric by a 
tapering needle 30, which works in the discharge nozzle 20 
and is anchored to a diaphragm which is backed by a 
spring 33, and is also acted on by the atmosphere. The 
needle 30 adjusts the area of the discharge nozzle 20 
to keep the pressure of the fuel above that of the atmo- 
sphere by an amount determined by the stiffness of 
the spring 33. The engine-driven pump 11 has an 
output exceeding the maximum fuel requirements of 
the engine at any engine speed. A balanced spring-loaded 
relief valve 34 returns excess fuel to the input side of 
the pump. The pressure difference across the orifice 12 
is proportional to the square of the speed, and a tapping 
is led from the high-pressure side of the orifice to the 
chamber sealed by the flexible diaphragm controlling 
the valve 15. The diaphragm is biased by the pressure 
difference across the orifice 12. The diaphragm is also 

cted through a lever mechanism to a second 
diaphragm 42. The pressures on the sides of the dia- 
phragm 42 are those upstream and downstream of the 
metering valve 17. The pressure difference across the 
metering orifice will be maintained proportional to 
the square of the engine speed. Temperature control is 
introduced by a bulb 44 filled with liquid located in the 
intake manifold 27 and connected by a capillary tube 











other end is connected to the lever mechanism con- 
necting the diaphragms. A slow-running device ig 
incorporated, in which fuel is fed past a tapered plug 48 
anchored to a diaphragm on which a tension spring 50 
acts to hold the plug 48 away from its seating. As the 
engine speed increases, the pressure difference across the 
diaphragm rises, overcoming the resistance of the tension 
spring 50 and diminish:ng the flow of fuel through the 
slow-running device. (Accepted November 19, 1946.) 


SHIPS AND NAUTICAL APPLIANCES. 


582,668. Dredger-Tumbler Rope Guard. London, 
Midland and Scottish Railway Company, of London, and 
J. K. Gibbon, of Heysham. (7 Fiys.) August 10, 1944.— 
In a dredger there is a space between each end of the 
dredger tumbler and the stationary bucket ladder frame- 
work, and tangling and jamming of a rope in this space 
is liable to disturb the working of the dredger or to 
damage the sand-excluding gear. With a non-rotating 
guard, a fouled rope is wound round the guard a few 
times until it grips and puts a very heavy load on the 
guard plates, so that the guard, if not torn off, gives 
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way sufficiently to allow the rope to be dragged through 
to the shaft. The invention is a guard rotating with 
the tumbler. The guard d is applied to the bottom 
tumbler of a dredger, and is made in sections whieh are 
connected together by internal butt straps h. One end 
of the guard dis welded to the end rings m of the tum- 
blerl. ‘The guard covers in the space between the rotating 
tumbler I and the stationary bucket ladder framework n, 
and prevents any rope from becoming entangled and 
jammed in the space and from having access to the 
sand-excluding gear o. At its free end, the guard d has 
a radial flange d° to retain any rope which may become 
wound on it. (Accepted November 25, 1946.) 


MISCELLANEOUS. 


582,155. Milk Metering. The Aluminium Plant and 
Vessel Company, Limited, of Wandsworth, and C. Hunni- 
kin, of Wandsworth. (4 Figs.) March 6, 1945.—The 
invention allows milk to be metered under hygienic 
conditions. It can be used where the rates of flow are 
high, and is devoid of floats or tipping cylinders tending 
to retard flow measurements. A vessel 1 has an upper 
receiving chamber and a lower measuring chamber. 
The bottom of the measuring chamber has an outlet pipe 
6 above which is a pipe 3 which communicates with the 
receiving chamber. An inlet pipe 7 admits milk to the 
receiving chamber. An open-ended vent 12 equalises 
the pressure between the receiving chamber and measuring 
chamber. A second vent 11 leads from the top of the 
receiving chamber. A ball valve 5 between the opposed 
open ends of the outlet pipe 6 and internal pipe 3 is 
moved between two positions, in one of which it seals the 








mouth of outlet pipe 6, while allowing milk to flow from 
the open end of pipe and in the other position the ball 
valve seals the mouth of the pipe 3 while allowing milk 
to flow into the outlet pipe 6. The ball valve 5 is carried 
by a rod 10, which extends through the pipe 3 and the 
receiving chamber, into the casing of a solenoid 8 mounted 
on the top of the receiving chamber. A pair of electrodes 
13, 14 pass through insulating bushes in the side of the 
measuring chamber into contact with the milk in the 
measuring chamber. The electrodes are connected t0 


control the energising circuit of the valve-operating sole 


noid 8. The circuit includes relays through which the 
energising circuit of the valve-operating solenoid is 
maintained while each measured quantity of 

flows from the measuring chamber. Wher the milk in 
the measuring chamber reaches the upper electrode, the 
energising circuit is completed and the solenoid 8 # 
energised to lift the ball valve 5. The energising circuit 
of the solenoid is maintained until the level of the milk 
in the measuring chamber falls helow the level of the 





to a capsule 46, one end of which is fixed, while the 





lower electrode. (Accepted Noven »er 6, 1946.) 
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MEASUREMENT OF 
CORROSION PITS IN 
BOILER TUBES. 


By B. M. Taorwron, M.Sc., M.I.Mech.E. 


MopERw. methods of boiler feed-water treatment 
for the prévention of séale formation and of corrosion 
in the tubes of boilers working at all pressures are 
now so perfected that trouble from these sources is 
a fairly rare occurrence, but even with adequate 
control in the light of present knowledge, occasions 
have arisen where severe corrosion and i 
of the tube walls has reduced boiler availability 
and caused anxiety to operation and mainten- 
ance staff. In the past four months, this trouble 
has occurred in two large power stations and one 
large industrial boiler plant ; these are cases’ known 
to the author, who believes there are others in this 
country. At the time of writing, the cause, or 


Fie. 1. Typrcat Corrosion. Prr. 
causes, of these troubles remains obscure. The 
author feels certain that the design of the boiler, 
especially on its bearing on water velocities in cer- 
tain parts of the circulation circuit, has more to do 
With the problem than is commonly supposed. 
Internal corrosion of steam circulating tubes is not 
unknown with certain designs of boiler. It is no 
purpose of this article, however, to discuss the causes 
of these troubles, which are yet puzzling some of the 
country’s leading experts, but rather to describe a 
tool designed to detect and measure corrosion pits 
* that boilers may be kept in service for the 
maximum possible period, and tubes are removed 
only when they are quite unfit for further use. 
Ever since the author, with the late Emeritus 
Professor W. M. Thornton, 0.B.E., D.Sc., D.Eng., 
MLE.E., read two papers before the Institution of 
Mechanical Engineers * on an apparatus for mea- 
suring the thickness of boiler tubes, etc., in situ, 
has had a number of inquiries whether he was 
able to detect corrosion pits. Until quite recently, 
the answer has been in the negative, for, while both 


* B. M. Thornton and W. M. Thornton, “ An Blectrp- 
Magnetic Method of Measuring the Thickness of Boiler 
Tubes in Situ,” Proc. I: Mech. E., vol. 123, page 745; 

The Measurement of the Thickness of Metal Walls from 
One-Surtace-Only by an Electrical Method,” Proc. I. 
Mech. E., vol. 140, page 389. ce 











is sufficiently sensitive to give an accurate measure- 
ment of its extent and depth, and this is the informa- 
tion required by the maintenance engineers. For- 
tunately,"in the ity Of cases, the corrosion 
troubles are confined to a well-defined place in the 
boiler, and the maintenance engineers know where 
to expect and look for them.“ Where corrosion is 
, a8 it is occasionally, the method is neces- 

ily slow, but from tests carried out on high- 
pressure boilers in the works where the author is 


employed, an exhaustive survey of a complete tube 


can be made at a fraction of the cost of removing 
and replacing ‘it, and this is especially true where 
the tube is part of a water wall and is encased with 
cast-iron blocks. 

essential parts of the instrument have 
described in this journal.* The 
devised originally to measure the 


The 
already been 
method was 





ment was found to be very effective in measuring 
the. thickness of non i ings of iron and 
steel vessels*; and later;it was found possible to 
measure, with quite sufficient accuracy, the extent 
and depth of corrosion pits beneath, for example, a 
vitreous enamel! lining of an autoclave or vat used 
in the chemical industry. No publication has yet 
been made of this later application ; the instrument 
isnow being used in a dyeworks, and when sufficient 
examples of its practical application are available, 
the results will be made public. It will be seen 
below, however, that this problem, and its solution, 
are essentially the same as that of detecting and 
measuring corrosion pits in boiler and other tubes 
which are inaccessible for mechanical or visual 
examination. f 

Fig. 1 illustrates the nature of the problem. - This 
figure shows a typical corrosion pit in a boiler tube. 
These faults occur in’a bend in a water-wall tube some 
9 ft. from the header, and where it is impossible, 
or impracticable, to detect them by means othe 























Fie. 3.. Oxnrervat Instrument Box.” 
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thickness of non-ferrous castings and forgings, and 
it is now used in this country by some of the leading 
aircraft manufacturers. Subsequently, the instru- 


* B. M. Thornton, “ Testing the ‘Thickness of Non_ 
Ferrous Castings,” ENGINZERING, vol. 159, page 81'(1945) 








than that to be described. All the tubes in the 
water wall were not equally affected, although a 
survey showed that the great majority were free 
from severe corrosion defects. The other tubes 
and boiler parts are not affected, so a general survey 
is not required. 

Fig. 2 shows the circuit diagram, it is essentially 
the same as that used in the original instrument 
illustrated in Fig. 3, which also shows the exploring 
head uséd to measure the wall thickness of castings — 
and forgings, or the thickness of non-magnetic linings 
on steel or iron. In Fig. 2, on an iron core @ are 
mounted insulating frames carrying a primary coil 6 
and two opposed secondary coils c arranged in 
series, and each of these coils has the same number 
of turns. The secondary coils are located on the 
core so that when current is applied to the primary 
coil the induced electromotive forces almost counter- 
balance each other, and final balance is obtained by 
experimenting with the relative positions and size 
of the core and coils. The primary current is 
obtained through a transformer d and in this case 
no attempt is made to maintain this current con- 
stant by means of a.constant-current device, such 
L 





* B. M. Thornton, “‘ Determining the Thickness of 
Linings of Steel Plate,” The Industrial Chemist, Septem- 
ber, 1944. ; : 
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as: a baretter, in the -current mains 
circuit. As will be seen below, application of the 
instrument to a reference test piece will at once 
reveal abnormal conditions ‘in the primary supply. 
The out-of-balance e.m.f. inthe search or secondary 
coils, is applied to a metal rectifier e, and the output 
is measure on a moving-coil micro-ammeter f. For 
controlling the current in the primary coil a variable 
rheostat. g is connected as an Ayrton-Mather shunt. 
By means of this rheostat, it is possible to vary the 
sensitivity of the instrument to bring the micro- 
ammeter reading to a suitable value. 

Normally, when: current is applied, the micro- 
ammeter gives a very slight out-of-balance reading 
as it is practically impossible ‘to obtain adequate 
sensitivity and perfect balance. If the iron core is 
applied to a non-magnetic metal, the eddy currents 
set’ up in the metal and the back magnetic -field 
which: they produce, causes‘ an out-of-balance 
current in.the search coils, which is indicated, after 
rectification, on the micro-ammeter. .As’ was 
shown in the original article, the measurement of 
thickness is essentially a matter of calibration, and 
typical examples with light-alloy castings were 
given.. If, however, the same exploring head -is 
brought near a magnetic metal, the:out-of-balance 
currents are very much stronger; the ‘micro- 
ammeter will give a reading when’ the exploring 
head is over 1} in. from the metal wall, and as 
described above, use has been made of this fact to 
measure the thickness of non-magnetic. protective 
linings on iron and steel, and also for the detection 
and measurement of corrosion pits beneath defec- 
tive linings. With these sati experierices, | 
the author had little doubt that he ‘would be able:to 
devise an instrument to detect corrosion , its in’ 
boiler and other tubes, otherwise. in for; 
examination from the ‘inside. 


As there was a time limit. for the construction Fa 
of the instrument (five days), it’ was necessary to | 


retain the ciréuit and instrument: box, shown in 
Figs. 2 and/3, and alter only the exploring head. 
The new exploring head is shown im Fig;.4;. ‘The 
number of turns in both the exciting and 


coils are-much the same as that in, the>exploring}. 


head shewn in Fig. 3; but they are now wound 6n a 


soft-iron core only 2 in. long. The coil is housed | . 


in a plastic head, shaped so that it can be pushed 
round bends and remain perpendicular to the axis 
of thétube. The exploring head is mounted at the 
end of‘a flexible metallic tube attached at its other 
end te.a length of light steel pipe. On attempting 
to retract the head after it had traversed a bend 
exceeding 110 deg., some trouble. was experienced 
with jamming. This was overcome by devising a 
“ necklace.” of hardwood balls, shown in Fig. 4, 
so that the ‘pull or -push on the exploring head was 
always substantially’ along the: centre line_of the 
tube (the balls in front of the exploring head are 
mounted on a flat spring and effectively prevent 
the head from rotating while traversing a bend) 
This ingenious idea ia due to Mr. C. H. 
of the Power Services Department, Imperial 
Chemical Industries, Limited, Alkali Division. In 
order to keep the air gap constant, the head is loaded 
with: a.pad..of Sorbo rubber, mounted as shown in 
Fig. 4, under a cap of light magnesium alloy. Wear- 
ing strips of brass are let into the head as.shown. 

‘Phe procedure when testing a tube is first to ensure 
that it is internally clean and then to insert the head 
in a good portion of the tube near the inlet header 
and set, by means of the sensitivity control knob; 
the micro-ammeter at, or near, its maximum i 
of 100. As the head is made to traverse the tube, 
minor fluctuations occur, due to slight irregularities 
on the tube surface, but when @ pit is encountered, 
there is a sharp fall in the reading. Asan illustra- 
tion, a section of the tube at the bend was taken, 
and: three holes, } in., + in., and } in. in diameter, 
drilled through it. With an initial setting of 100 
microamperes on a sound portion of the tube; the 
readings obtained when the head was over the 4-in. 
hole was 80, with the }-in. -hole 60,. and the }-in. 
hole 36. The reading over the pit shown in Fig. 1, 
with the same initial setting, was 10. 

Although it would be possible actually to measure 
the extent and depth of a pit, as has been done with 
those beneath vitreous enamel linings, all the infor- 





mation required by those in charge of boiler main- 
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tenance, was whether ‘serious pitting wat present. 
and where it was located, as certain temporsit'y repair | 0 
expedients had beer ‘agreed upiomwith the company 
insuring the boilers. With this objective, the water 
wall, consisting of 31 tubes, was surveyed over the 
first 12 ft. of each tube: by two men in one day. 
The procedure was for one man to insert the explor- 
ing head.and move it steadily along the tube, while 
an inspector watched the micro-ammeter reading. 
Had it not been known from previous experience 
with another boiler-in the-same: range-and of the 
same design, in which the complete:.wall had been 
removed and many tubes cut for inspection -where 
these pits. were. almost invariably located, the 
survey would, of course,» have. taken considerably 
longer. As a matter of interest, inthis particular 
survey, the pit shown in Fig. 1 was detected and 
located ; it gave, as already described, a tenfold 
drop in reading on the mi¢ro-ammeter. Only two 
other tubes gave low readings, 36 and 42. These 


reading | tubes were removed and sectioned, and found to 


have a roughness and very adherent stale at exactly 
the places indicated by the instrument. On the 
three tubes removed, the apparatus was used again. 
in the presence of the boiler repair management, 
and the results were repeated. Complete confidence 
in the instrument findings was expressed, and. it 
was agreed to leave the remaining tubes in) the 
boiler. The saving in time and material over the 
alternative of removing and replacing the complete 
watér wall, must run into hundreds ‘of pounds 
sterling, and have paid for the cost of developing 


the apparatus many timés-over. Some two months | as 


after this initial test, another boiler of the’ same 
design ‘was surveyed in an exactly similar ‘manner.’ 
In this case, one or two tubes showed signs of,tough- 
ening or ingipient corrosion, but as..thepe. were 





clea no deep pits ‘and likelihood of anearly boiler 
;° the;-boiler was ‘put. on the line-again, and 
at surveys will be made whenever’ a" boiler-is 
put‘Gut.for cleaning or.repair 
Pig:5. shows : a modified: ‘design: The original 
purposéef this was to have an exploring head which 
would enter tubes as small as 1 in. internal diameter ; 
small tubes diameters of this order are used exten- 
sively in most Admiralty boiler designs. In this 
exploring; head the energising and balance boils 
are mounted on a }-in. diameter core, but one end 
of the core-is bent at right angles to make contact 
with, or,come near to, the wall under. test. To 
prevent alterations of the initial calibration due 
to wear,.a thin layer of “ Stellite ” is welded to the 
bent end of the core. This design proved just.as 
effective as the original, so it was decided to adapt 
it. for larger tubes... In the brass head is located 
a spring-loaded hinge, to one arm of which are 
_ the core and coils. The great, advantage of 
this design is that very little effort is required to 
move or turn the exploring head.in the tube. gait, 
with the minimum of alteration, the one exploring 
bead can be used in tubes of any diameter fro lin. 
upwards ; it is thought that this later design will 
exper voplece the el. 





Par. ELLIOTT AND BapEn POWELL MEMORIAL PRIZES; 
—The Elliott: Memorial Prize of the Royal Aeronautical 
Sogiety has been awarded to Corporal Apprentice (Ai!) 
P. Fairhurst, of the February, 1944, entry, who obtained 
highest. number .of. marks in. the general-studies 
passing-out examination at Halton. The Baden Powell 
Memorial Prize has been awarded to Mr. E. M. Dowie, 
who was considered by the examiners to be the bes 
candidate in the associate-fellowship examination of the 
Society for December, 1946. 
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CATION. Oe i ‘With some brief notes on conerete ordering methods is of fundamental i d 
LITERATURE.» pand su loads, followed by a concise this le Goold with very clearly int aa eptie.. 
: ‘exposition -of the first’ principles of reinforced-| The chapter on “ Paper-Work Systems” opens 
Electronics in Industry. By G. M. CHUTE. .McGraw-Hin |CoBcrete design as now practised. with some refreshing observations on the familiar 


Book Company, Incorporated, 330, West 42nd-street, 


. New York, 18, U.S.A. »[Price 5 dols.); McGraw-Hill 


Publishing Company, Limited, Aldwych 
London, W.C:2. {Priee 25s.) ‘ 


Tue great strides achieved during recent years in 


House, 


applying electronic methods and apparatus ‘to a| 


wide range of industrial processes have had the 
consequence that many men in supervisory or 
managerial positions are being called upon to accept 
responsibility for equipment of which they under- 
stand neither the basic principles nor the more. 
superficial features of design. This sort ‘of diffi- 
culty is a matter of especial concern to ‘senior 
engineers who graduated before electronics was 
included in ordinary training curricula, but it also 
affects the much greater number of practical ’engi- 
neers who are nowadays being required to operate 
and maintain equipment that is new to them, 
Even the growing army of younger men to whom 
electrons are the very breath of life will ¢o 

that valve circuits fall short of infallibility, and that 
the tracing and rectification of service faults call 
for different techniques from those adequate for 
older forms of electrical plant. 

This is the public for whom Mr. Chute has written 
this book. He is doubly qualified to do so, first, 
by his practical knowledge of industrial électronics 
in his capacity of application engineer to the General 
Electric Company at Detroit, and, secondly, by 
his experience over a number of years in conducting 
a course of evening study in the subject, sponsored 
by the University of Michigan Extension Service 
and attended by part-time students from industrial 
plants. The author assumes no basic education in 
physics or mathematics in his readers, nor any 
previous knowledge of thermionic apparatus. ‘The 
elementary principles underlying valve circuits are 
therefore introduced gradually, in relation to various 
types of controlling equipment, and, at some 
sacrifice of orderly classification, the text is arranged 
primarily to gain and maintain the interest of 
the student. With the same object, the author 
permits himself an occasional statement that is 
less than complete and exact, forestalling criticism 
by emphasising that his treatise is intended‘ to 
supplement rather than to duplicate the more rigor-: 
ous text-books which he cites, and which many of 
his readers will be encouraged to consult. 

Partly as a consequence of such freedom in| 
presentation, the author succeeds in covering an 
impressive range of modern apparatus, among which 
electronic methods of controlling appliances figure 
prominently. He deals first with the elementary 
components of valve circuits for controlling, relaying 
and rectifying electric-power supplies, and then 
enlarges on their application to specific operations 
involving motors, welding equipment, oscillators, 
and non-electrical machinery. Other aspects than 
those of control are discussed in connection with 
illumination, temperature measurement and induc- 
tion heating. The conclusion of the book by 
critical surveys of the instruments needed for servic- 
ing electronic apparatus, and of devices that, while 
themselves strictly not electronic, are often used 
in combination with industrial electronic equipment, 
exemplifies the practical character of the information 
given. For this reason, as well as for the growing 
industrial i ce of the subject, Mr. Chute’s 
book should commend itself to engineers in widely 
different industries and prove especially instructive 
to those whose work is not mainly electrical. 





4 Course of Reinforced Concrete Design. By THomas J: 
Bray, M.LStruct.—E. Chapman and’ Hall, Limited; 
37, Essex-street, London, W.0.2.° [Price 25s. net.] 

Tis treatise is intended primarily as a text-book 

for students and has been evolved from the lectures 

on reinforeéd concrete given by the author at. the 

Technical College; Derby. Each of the 39 

is short, deals with one part of the subject only, and 

may be said to represent. one lecture ; thus, while 

the treatment precludes an exhaustive consideration 
of any section, it is admirably suited to the purpose. 
of preparing readers for their professional examina-. 
tions in the shortest possible tine. The course epens. 


_| the great advantage of having had personal experi- 


| unit offers the widest scope for the profitable utili- 


oe ee at reference to commercial design. 
and detailing, or to probable future developments. 
The author’sexamples of design appear, on the whole, 
to be ‘quite’sound, h, in some instances, more 
attention might have been given to the bonding 
‘and anchorage of the reinforcing bars. 

‘Mr. Bray’s work has many commendable features. 
The arrangement of ‘the subject matter is most 
concise and the ‘illustrations are very clear. The 
numerous data tables interspersed throughout the 
text and the 28 design charts and graphs grouped 
together at the end of the book, ate exceptionally 
comprehensive and, in themselves, constitute a 
valuable aid to practising designers no less than to 
students. -It is a pity, however, that the author 
has courted the risk of lessening the usefulness of 
much of his work in the near future by basing it 
exclusively upon the “New Code of Practice.” 
This Code has undoubtedly rendered excellent 
service since it first-appeared, but the fact remains 
that it is now over 12 years old and is due for 
revision. Even if students may not be expected 
to know a great deal-about recent trends, as exempli- 
fied by the new British Standard Draft Code, they 
are generally required to possess some knowledge of 
pre-war developments, especially the L.C.C. Memor- 
andum 1938,.and the Building Industries National 
Council Code of Practice, 1939, both of which have 
been extensively used in recent years. 





Modern Production Control. By A. W. WILISMORE. Sir 
Isaac Pjtman and Sons, Limited, Parker-street, Kings- 
way, London, W.C.2. [Price 12s. 6d. net.] 


Many books on production control have appeared 
in recent years, largely, no doubt, as the result of 
experience gained by many firms in changing to 
war-time production and back again. It is a good 
thing that books on any subject should be based on 
practical experience, but there -is a special 
in this field that the methods found suitable in a 
particular case may be generalised without proper 
regard to. the variety.of circumstances to be met 
with.. It is,satisfactory, therefore, to. find that 
Mr. Willsmore is fully alive to these dangers and 
never loses sight of the difference between a principle 
and examples of how it may be carried out. More- 
over, as. with most authors who have @ vlear sense 
of perspective, he writes admirable English, and his 
‘argument is well-ordered and clear. Like others on 
the subject, Mr. Willsmore’s book is fully illustrated 
with specimen forms and charts, but to quote his 
own words, “they should be read as illustrating 
various:features of the system rather than as recom- 
mendations for actual practice. What is needed 
is a firm grasp of that which has to be done to meet 
the needs. of the particular case, and established 
routines should constantly be challenged to ensure 
that they are adjusted as necessary to meet changing 
conditions.” 


‘The author distinguishes three broad types of 
manufacturing enterprise—jobbing-shop production, 
batch production, and flow production—and he has 


ence of each. In contrasting their requirements, he 
points out that the jobbing shop or batch-production 


sation of production: control technique, subject to 
the limits imposed by the size of the factory; but 
he: emphasises. that continuous flow production is 
the ideal, and gives several examples in detail of 
how means can be found to.overcome the difficulties 
of.dealing with a variety of products, none of which 
in. itself, justifies ‘more than batch production,, by’ 
of.sale. “Where batch production is-the best. that 





phenomenon of the elaborate form, of which no 
more than three or. four columns haye been. used 
for as long as can be remembered ; and the admir- 
able detachment of the author. is shown by his 
admission that such a situation often follows where 
a form has been “lifted” from a book’ on’ business 
management. He is opposed to the idea of stan- 
dardisation of paper work and favours regular 
review of all forms, and ruthless pruning. He lays 
stress on the importance of relating the parts of the 
routine system to each other in a manner thaf can 
be readily comprehended by anyone concerned, arid 
produces some interesting graphical charts, setting 
out specimen routines in clear pictorial manner. 
This exeellent book includes at the end brief chapters 
on payment bonus systems and quality control 
which really get to the essence df these matters. 
Writers who try to make an exact science of théir 
own pet routines are so apt to get the general 
subject of production control out of focus that it is 
a particular to recommend this eminently 
sane and well-written book. © 





Practical Mechanics for All. Edited by Dr. LeRoy A. 
Bravuroy, A.M.Inst.C.E. Odhams Press, Limited, 
Long Acre, London, W.C.2. [Price 9s. 6d.] 

Tuts excellent book gives a very complete survey, 

at an elementary level, of the principles of mechani- 

cal engineering science, with.many examples of 
practical application. Following. an introductory 
chapter by Dr. Beaufoy, it contains chapters on 
the Mechanics of Equilibrium ; Forces in Structures ; 
the Mechanics of Movement ; Friction and Lubrica- 
tion; Practical Mechanisms; Forms of Energy ; 

Strength of Materials; Properties of Materials ; 

Machine Principles and Design; Mechanics of 

Fluids ; H ulic Machinery ; Testing and Driving 

of Machines ; and the Mechanics of Flight. The upper 

level of this survey has been set, apparently, by the 
decision to avoid higher mathematical treatments ; 
indeed, no greater claim is made on the reader than 
an understanding of elementary, arithmetic and 
algebra and a little trigonometry. Having regard 
to this limitation, the quantity of information and 
of simple mathematical theory which the nine 
authors have been able to include is remarkable ; 
in general, the treatment, is sound as well as being 


danger| readable and clear. The book is liberally illus- 


trated and, at the modest price (by present stan- 
dards) of 9s. 6d., it offers unusually good value. 
There is an index, but no guides are given to further 
i It is probable that the book will be found 
helpful and interesting by many readers who need 
to know more about mechanics so that they may get 
more satisfaction*from their work and do it better ; 
and it should prove attractive also to the general 
reader who has a less’ purposeful interest in. science. 
No questions are included. This seems rather # 
regrettable omission, since, without means for 
exercise, self-examination and test, the knowledge 
gained by a reader is likely to be superficial and 
unrelated. This book is a useful contribution to 
the education of the minor technician, who must 
cover a wide field of science at an elementary 
level ; but its value to this kind of reader would 
have been increased materially if, in addition to. 
supplying the information, the authors had provided 
a series of carefully graded examples, progressing in 
steps small and easy enough to attract the reader to 
ascend them, and: yet requiring him to exercise his 
mind and so to convert mere information into. vital 
knowledge. Although simplicity in presentation 
has been achieved in general without loss of accuracy, 
a few slips can be found, such as mass = ae 


9 
This might be just a question of units, but the type 
of reader for whom the book caters may fail to 


appreciate that point. 





PUBLIC WORKS CONGRESS AND EXHIBITION.—The 
Public Works Congress and Exhibition will be held at 
Olympia, London, W.14., from July 25 to August 2. ‘The 





‘can be: achieved, the question of batch sizes and 


officés ‘of the promoters of the Exhibition are at 68 
Victoria-street, London, S.W.1. . ; i 
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CENTRIFUGAL GOVERNORS| to 


‘WITH FLYWEIGHTS OF 
DISTRIBUTED MASS, 
By B. Wyartr Mruiineron, B.S8c.(Eng.), 
A.M.1.Mech.E. 

In the usual treatment of centrifugal fly-weight 
governors in text-books, the fly-weights are 
as if their masses were concentrated at their centres 
of gravity. While this, as will be shown later, is a 


valid assumption when the fly-weight is of spherical | I 


shape it is not valid in the general case. In most 
modern high-speed governors the fly-weights, far 
from being spherical, are of an indefinable form 


resulting from considerations of ease of manufacture | ' 


and compactness of the complete assembly.  Al- 
though governor designers must be aware that it is 
not always possible to consider such a fly-weight 
as having its mass concentrated at its centre of 
gravity, the writer cannot recall any treatment of 


this general case and therefore considers that the | 


following may be of interest. A second point of 
interest is that this case involves the product moment 
of inertia of a plane lamina, and is the only practical 
engineering problem encountéred by the writer 
which makes use of what is usually regarded merely 
as a mathematician’s conception. 

Fig. 1 shows a governor of the Hartnell type with 
the fly-weights assumed as concentrated masses. 
With dimensions as shown in Fig. 1, and if M = 
total fly-weight mass, w= rotational speed of 
governor, R = “rate” of main spring, and L = 
spring load for « = 0, then the moment on the 
fly-weight system due to centrifugal force and pivot 
reaction is M w*zy where (z, y) is the position of 
the centre of gravity of the fly-weight relative to the 
axes of z and y as shown in Fig. 1. 

Now z=r-+/sin @and y =I1cos @. Hence the 
centrifugal moment becomes 

M wl cos 6 (r + Isin @). > - (1) 
This is balanced in the running position by the con- 
trolling moment due to the spring 
(L + R asin a) acos a. a - (2) 


For stability of the governor, the rate of increase of 
the centrifugal moment with angle @ must be less 
than the rate of increase of the controlling moment. 
The rate of change of the centrifugal moment is the 
differential of (1) with respect to @ and is 

M w*1 (i cos 2 8 — rsin @). ss *. (3) 
Similarly, the rate of change of the controlling 
moment, from (2), is 

R a* cos 2a — L asin a. 2 - (4) 

Equations (1) to (4) are commonly simplified on the 
assumption that @ = «, and at the operating position 
6=a= 0, in which case the governing speed is 
obtained from (1) and (2) thus 


: M w'lr =La, . ‘ - () 
and, from (3) and (4), for stability, 
= Ra@>Moa'l . : ? . (6) 


Consider now Fig. 2, in which the fly-weight has a 
distributed mass, it being assumed that the fly- 
weight can be represented by a plane lamina of 
uniform density. The symbols used are as before, 
and, in addition, m = mass density of the lamina, 
and A = area of the lamina, so that m A = M. 
The centrifugal moment is now 

m w*> xy dA. a 2 >: ae 
X2y 8A is the product moment of inertia of the 
lamina about the axes of x and y. If the axes of 
reference are now changed to parallel axes 2, y,, 
through _the. centroid of the lamina the trans- 
formation is . : 

=a, +r+lsin 0 

y= y, + locos 0 
and the centrifugal moment given by (7), after sub- 
stitution and remembering that such. terms as 
Xz, 8A and 3 y, 5A.are zero, becomes 

M w*l cos O(r + Usin 6) +m w*X 2, y,8A. (8) 

Comparing this with equation (1) for the simple 
governor, it will: be. seen. that the moment of the 
lamina is the moment due to its mass concentrated 
at its centre of gravity together with a second term 
involving the product moment of inertia of the 


M wl ( cos 2 6 ~ Fain 0) +m ot amet os OA. (9) 


point in the plane of a lamina pela p | 
perpendicular axes. about which the moment’ 


hop Uxyeym #Gx — Tying... 0p , 
and hence say +52 
ph 
ll = — Iy) 2 11). 
: T (Ix — Ty) cos 2¢. (11) | 
From (10) it is seen that the product moment is a 
Fig. 1. 
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maximum‘ at 45-deg. to the principal axes and then. 
equals -} (I, — I,) but-the rate of change of pro- 
duct moment is a maximum on the principal axes 
and numerically equals (I, — I,). 


(e962.8) 





M w*l (r+ Tain @) vos @ + 4M w* (kz —k}) sin 24 az) 
and the rate of change of moment from’ (9) and (11) 
18 

M w*l(Loos 2 @ — rsin 6) + M w* (ki — k}) 00s 2¢, (13) 


the 
-be small and the second term in (12) will be small, 
but. the second term in (13) is near its maximum 
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the length of the side; also assume @, and 
therefore 4, to be In this case, because Uxiy, 


the concentrated maas case of Miu“, by the second 
term of (13) which in this instance is M o*2 ©. Ih 
‘other words, in this example, the rate of change of 
the centrifugal moment with 0 is almost 30 per cent. 
greater than in the concentrated-mass case. 

If a lamina has’ more than two axes of symmetry 
through its centroid, as for instance a square, a 
circle, or a sphere, then the product moment of 
inertia is, zero about all axes through that point. 
If therefore the fly-weight corresponds to such a 
figure, both the centrifugal moment and rate of 
change of moment will be identical with the values 
obtained on the iption that the whole mass is 
concentrated at the centre of gravity of the weight ; 
for this reason the simple treatment of the governor 
Fig. 1 is fully justified. 


ired to estimate the moment of a 
laminar type of 
determine 


g, 


-Wweight it is of course possible to 

the «moments of inertia of the section 
about the principal 4xes by any of the usual methods 
and substitute these values in the appropriate 
equations. Alternatively, the lamina may be broken 
down into a number of small sections, the moment 


product moment arid can be treated on the concen- 
trated-mass assumption without further sub-divi- 
si 


on. 
To summarise, a centrifugal governor fly-weight 
having- distributed mass produces a ifugal 
moment equal to the moment calculated on the 
assumption that the mass is concentrated at the 


‘}eentre of Epa together with a moment term 


involving uct moment of inertia of the fly- 
weight. Fgh.eperd -emgndbafemegger al of the 
product moment term will be small relative to the 
total centrifugal moment. ‘On the other hand, the 
product moment term may have an appreciable 
effect on the rate of change of centrifugal moment 
and hence on the stability and sensitivity of the 
governor. 





‘Tank LOCOMOTIVES FOR BRITISH GUIANA Rambway.— 
The Hunslet Engine Company, Limited, Leeds, have re- 
cently completed two standard-gauge 4-64 tank locomo- 
ives for the British Guiana Railway. The design is prac- 
tically identical with that prepared in 1924, when the first 
engines of this class were built. The principal difference 
is the abandonment, in the present order, of the super- 
heater, the railway having found that saturated steam 
is adequate for the operating conditions: The total 

t is 54 tons 10 cwt., and the coupled-axle, load is 
10-tons. A boiler pressure of 160 lb. per square inch and 
two olitside cylinders, 16 in. diameter, with a stroke of 
22 in., give a tractive effort, at 75 per cent. boiler pressure 
of 14,000 Ib. The tube heating surface is 880 sq, ft., the 
firebox surface is 94 sq. ft., and the grate area is 18 sq. ft. 
The 8-in. piston valves have @ miatimum travel! of 
399 in. and a valve lap of % in. , Adjustable wedges in 
the hornblocks constitute one of the few changes in the 
later design. ‘ 





GENERATION OF ELECrRIciIry.—The official returns 
rendered to the Electricity Commissioners show that 
3,680 million kWh of electricity were generated by the 
authorised undertakings in Great Britain during Febru- 


s aty, 1947, compared with 3,462 million kWh during the 


corresponding month of 1946, an increase of 218 million 
kWh, or 6-3 per cent. During the first two months of 
1947, the total amount of electricity generated was 
8,361 million kWh, compared with 7,604 million kWh 
during the corresponding period of 1946, an increase of 
747 million kWh, or 9-8 per cent. . The total amount of 
electricity. sént out during February, 1947, was 3,474 
million kWh, compared with 3,272 million kWh i= 
February, 1946, an increase of 202 million kWh, oF 
6-2 per cent. During the first two months of 1947, the 
amount of electricity sent out was 7,898 million kW), 


}compared with 7,189 million kWh during the correspond: 





period of 1946, an increase of 709 million kWh, of 
9-9 per cent. AL. MRL Eb. Salaighus oe sicay 
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A-NOTABLE NAVAL 
ENGINEERING CENTENARY. 


By Enemrezr Captain Epgar 0. Suifn,| 


O.B.E., R.N. 

Asout 4.D. 886, King Alfred, sometimes called 
the founder of the Royal Navy, is said to have 
arranged the business of the nation so that all 
resolutions passed through three councils. To 
these councils can be traced the origin of our 
present Cabinet, Privy Council and Parliament. 
To-day, a8 all know, we are ruled by Acts of Parlia- 
ment and by Orders in Council, which are orders 
7 by the Sovereign with the consent of the 

vy Council and on the advice of his Ministers. 
Thrash tases Ondarn in Council can be followed, 
among many other things, the progress of the 
engineer in the Navy, two ou Orders 
being that dated February 27, 1847, by which the 
new ranks of Inspector of Machinery Afloat and 
Chief Engineer were created, and by which officers 
promoted to these ranks were appointed by “Com- 
mission” and not “ Warrant” and thus gained 
admittance to ward rooms; and a second, dated 

April 24, 1847, which gave the Navy ite first 
Engineer-in-Chief. 

There had been several Orders in Council relating 
to naval engineering prior to those of 1847, and a 
study of these and of other matters throws light 
on the growth of the steam navy, the provision 
made for the running and maintenance of machinery, 
and the position of the engineer relative to the 
officers in a ship. Small steam craft were attached 
to the Navy in the early "twenties of the Nineteenth 
Century and, on December 4, 1827, the Duke of 
Clarence, afterwards William IV, as Lord High 
Admiral, signed the appointments of Lieutenants 
Evans, Bullock and Hay to the,command, respec- 
tively of H.M. steam vessels Lightning, Meteor and 
Echo. In January, 1828, the names of these three 
vessels were included in the Navy List and the 
steam navy thus: made its début. Such. craft 
as the Meteor and Echo were built either in the 
Dockyards or in private yards, but all their boilers 
and engines poh 2p om the famous old firms of 
Boulton. and Watt, Maudslay, Sons, and Field, 
Seaward, Miller, or the Butterley Company. In 
the first instance, repairs were carried out either 
aboard or in the old millwrights’ shops in the 
Dockyards, but in the.early thirties it was decided 
to erect properly-equipped machinery shops, or 

‘steam factory,” at Woolwich Dockyard, which, 
for this and other reasons, may be regarded as the 
cradle of naval engineering. In 1833, Thomas 
Lloyd (1803-75), who had been superintendent of 
the Wood Mills and Block-making Machinery at 
Portsmouth, was sent to Woolwich with the title of 
Inspector of Steam Machinery. He was then only 
30 years of age and it was thought that, as the 
expense of machinery was so great, the estimates 
and accounts should be properly checked and 
controlled by a more experienced man; 80, on 
May 13, 1835, appeared an Order in Council relating 
to the appointment of a Chief Engineer and 
of Machinery, who was to be paid 6501. & year, 


Peter Ewart (1767- 1043)° He had been ‘a friend 
of James Watt and was at this time a friend of 
James Watt, Junr., ‘ who recommended him. In 


. If he was not as progressive as 
Lloyd, his amiability, integrity and sound judgment 





* See ENGINEERING, vol. 154, page 216 (1942). 





horse-power, built at Woolwieh by Oliver Lang and 
a eee Her captain had been Com- 

mander (afterwards Admiral) Horatio T. Austin. 
One of his officers was Lieutenant T, Baldock, who 
wrote an entertaining account of the ship’s commis- 
sion, which lasted from February, 1834, to October, 


and said that, during the three years she spent in 
the Mediterranean, all the repairs to the 

were done by the ship’s staff and that, on paying 
off, the engines and boilers were in excellent condi- 
tion—a somewhat unusual thing. He failed, how- 
ever, to record the names of the engineers who had 
done so well. 

In the records of the early naval engineers, how- 
ever, are preserved these remarks by Commander 
Austin on the first engineer, Thomas Hamshaw : 
he was, wrote Austin, extremely active, unassumizg 
and obliging in disposition ; he was as competent an 
engineer as was to be met with afloat and was com- 
petent to act as foreman to an engineering establish- 
ment ; and it was most desirable to retain himin the 
Navy. Austin was among the group of officers 
who saw the importance of steam and his recom- 
mendation bore fruit, for Hamshaw, in 1837, was 
made engineer at Malta Dockyard and this post he 
retained, no doubt to the envy of others, for 37 
years. He was born about 1807, was trained as an 
engineer at Wakefield and served in the Navy as 
one of the “‘ rankless ’ engineers for six years. The 
two Orders of 1841 and 1845 refer to him ; the first 
raised his salary from 200/. to 2801. and the seeond 
to 3501. The first increase was proposed so that he 
should be able to maintain his station with the 
other officers of the Dockyard, and the second 
because, in addition to being “in charge of the 
Steam Machinery in Your Majesty’s Dockyard at 
Malta as well as of Your Majesty’s Steam Vessels 
upon the Mediterranean Station,” he was to take 
or | charge of “‘the Steam Machinery, lately erected in 
Your Majesty’s Victualling Yard at Malta.” The 
Order spoke of him as “‘a person of great ability in 
his profession and fully equal to the extended 
charge.” 

During the period of Hamshaw’s service afloat 
there were three groups of officers in ships. The 
first group included captains, commanders and 
lieutenants, executive officers appointed by com- 
mission; the second group included the masters, 
(executive officers) and , pursers and chap- 
lains, (civilian officers) who were all “* warrant officers 
of wardroom rank,” and below them came the 
gunners, boatswaijms and carpenters, who held 
warrant rank. Among these officers the engineers 
were & class apart ; they messed together, had no 


vessels an avenue to promotion. The older officers 
had no love for steam vessels and Admiral Sir 
George Cockburn, once First Sea Lord, declared 
that, since the introduction of steam vessels, he had 
never seen a clean deck, or a captain, who when 
he called upon him did not look like a sweep. It 


with | was unfortuuate, too, that Captain Sir William 


Symonds, the Surveyor, or Chief Construetor of the 
Navy, from 1832 to 1847, was equally averse from 
i replaced by steam. 


Order in Council of July 19, 1837, was issued, 
giving the engineers warrant rank, fixed rates of 
pay, and eligibility for pensions. They were 
divided into first-class, second-class, and third-class 
engineers, with pay, respectively, of 91. 12s. Od., 
61. 16s. Od., and 41. 18s. 0d. a month. They ranked 
“with but after” carpenters. The Order also 
made provision for the entry, of ‘ Apprentices or 
Engineer Boys.” Only a year passed before the ~ 
Admiralty confessed to Her Majesty that the pay 
was not sufficient to attract or retain competent 
men, and so it was increased to 121. 0s. Od., 81. 0s. Od., 
and 51. 6s. Od. 

The Engineering Branch was now fairly launched 
oi its somewhat stormy career. From the first, 
it had its enemies and its friends, but there was no 
blinking the fact that engineers had become indis- 
pensable and that their responsibilities were bound 
to increase. Some of them entered the Navy with 
years of experience and, seeing what was taking 
place, it was not likely that they would be content 
to rank lowest in the scale. In 1843, there éccurred 
an event which must have influenced them consi- 
derably for, in that year, the Masters, Surgeons, 
Pursers and Chaplains were all raised from warrant 
rank to commissioned rank. The engineers could 
read in the Regulations that “the Chief Engineer 
is to be responsible for the general decorum and 
good order of the Engine Room,” and that “ He 
and other Engineers are at all times to be treated 
with the respect due to their rank in the Service 
and to the importance of the duties with which they 
are entrusted”; and they probably thought that 
their duties were as important as those of the 
doctors and pursers. 

By the late ’forties, steamships were crossing the 
Atlantic regularly, paddle-wheel frigates were at 
sea, a number of two-deckers were being converted 
for auxiliary screw propulsion, iron ships - were 
being constructed, and foreign Powers were building 
up steam fleets. Then, too, tubular boilers were 
replacing flue boilers, steam pressures had been 
increased from 3 or 4 lb. per square inch to 20 Ib., 
direct-acting and geared engines were ousting the 
famous old side-lever engine, and sets of machinery 
of over 2,000 h.p. were being installed. With all 
this expansion, there was a great demand for sea- 
going engineers, both at home and abroad. Such 
were the circumstances in which the notable Order 
in Council of February 27, 1847, was issued. 
Captain Ellice, who had succeeded Captain Parry, 
had then been at the Admiralty about three months. 
Previously he had been Superintendent of the Steam 


.| Packet Service at Southampton and was therefore 


conversant with the position of marine engineers. 
The February Order had hardly been issued when 
another, dated April 24, 1847, appeared, which 
brought Lloyd from Woolwich to Somerset House 
as Chief Engineer and Inspector of Machinery, and 
gave him an assistant in Robert Hughes, and 
first and second dra‘ in James Wright and 
J. 8. Holland. Subsequently, Lloyd was given the 
title of Engineer-in-Chief, and on his retirement 
Wright succeeded him. No doubt, Lloyd and his 
assistants, who were all civilians, had something 
fae Si Spe pecgenty: mending ther. fallow 
engineers in the Navy. 

The Order of February 27 was dictated by force of 
circumstances. Having carefully compared the 
position and allowances of naval engineers with those 
of engineers in the East India Company, and the 
mercantile service generally, as well as of those 
in the service of foreign powers, the Admiralty 
admitted that they were “under the necessity of 





.| humbly submitting that the prospects and emolu- 





234 


ENGINEERING. 








ments of the engineers of the Royal Navy afford so 
little encouragement, that it has become absolutely 
necessary to make a corisiderable addition to their 
pay, and at the same time to improve their condition 
and position with reference to the other ranks of 
Naval Officers, in order to a sufficient 
number of Engineer Officers thoroughly competent 
to. take charge of steam machinery...” The 
Order went on to that there should be 
Inspectors of Machinery Afloat to rank “ with but 
after” Masters of the Fleet, Chief Engineers, to 
rank ‘“‘ with but after”? Masters, and Assistant 
Engineers, to rank “with but after” Second 
Masters. ‘lhe Inspectors and Chiefs were to be 
appointed by Commission and the Assistants by 
Order, i.e., something between a Commission and a 
Warrant. The pay of an Inspector was to be 251. a 
month, of Chief Engineers of the first class 20/., and 
of. first-class assistants 121. The first promotions 
under the Order were made on July 1, 1847, when 
John Dinnen was raised to the rank of Inspector of 
Machinery Afloat and 15 or 16 Chief Engiueers 
were given their commissions. At the outbreak 
of the Crimean War, there were two Inspectors and 
some 90 Chiefs, and three years later three Inspec- 
tors and some 120 Chiefs. 

No engineer served the Navy with greater zeal 
than John Dinnen, who has many claims to be 

as the “‘ Father” of naval engineers. He 

was the first naval engineer to be employed in a 
Dockyard, the first to serve at sea as a “ Fleet 
Engineer Officer,” and the first to hold an inspector- 
ship at the Admiralty. He was, moreover, the 
first to write a technical paper, his memoir On 
Marine Boilers (1838), placing him among the 
most progressive men of his time. Born at  Liver- 
pool on January 25, 1807, he was the son of Andrew 
Dinnen, who became the master founder and 
metallurgist in Portsmouth Dockyard. After attend- 
ing the Grammar School at Portsea, he was 
apprenticed to Simon Goodrich and William King- 
ston, the head machinists of the yard, under whom 
he had a varied experience. When out of his time, 
he spent about five years as an engineer in the 
Comet and another five years as first engineer in 
the African, one of the vessels employed running 
mails between Falmouth and the Eastern Mediter- 
ranean. From the African, in 1836, he was appointed 
to Woolwich Dockyard and was still serving there 
when the new regulations came in. § i 
French and Italian, full of anecdote, and a welcome 
messmate, as an Inspector he was much sought 
after. He was with Admiral Sir Charles Napier in 
the Channel Fleet and afterwards was with Commo- 
dore Martin; but both Ellice and Lloyd thought 
he would be more useful at headquarters so, in the 
early fifties, he became an inspecting officer at the 
Admiralty and this position he held till his untimely 
death on January 4, 1866, through a road accident. 
He was then 58 and the long inscription on his 
monument in Highgate Cemetery says that “It 
is to be deplored that this gentleman should have 
met his death by accident in the midst of his hard 
labours, having devoted a life of 39 years in bringing 
Her Majesty’s Steam Navy to its present important 
position among nations,” It will probably remain 
@ mystery why on the monument, he is described 
aa “‘ John Dinnen, Esq., of the Admiralty, White- 
hall, Chief Inspector Afloat of Her Majesty’s Fleets 
and Dockyards, Captain, R.N..... 7 





CONTROL OF IRON AND STEEL.—The Minister of Supply 
has issued the Control of Iron and Steel (No. 57) Order 
which increases the price of hematite pig iron, Scottish 
foundry iron, blast-furnace made ferro-manganese, and 
bright steel bars, galvanised sheets, wire rope, nails, and 
commercial-quality hot-finished seamless steel tubes. 
Ferro-alloys and high-speed steel are removed from the 
price control. 





GERMAN INDUSTRIAL REPORTS.—The British Internal 
Combustion Engine Manufacturers’ Association state 
that the Ministry of Supply have made available to 
them copies of the F.I.A.T. final report No. 575 of the 
British Intelligence Objectives Sub-Committee entitled 
“Developments in Diesel Hngineering.’”” Firms who 
are interested in the subject of this report and who are 
not members of the Association may consult copies of 
it at the offices of the. Association, now situated at 6, 
Grafton-street, London, W.1. 








PORTABLE ELECTRIC STUD- 
' WELDING MACHINE. 

Tue portable stud-welding machine illustrated in 
Figs. 1 Oe a 240, is known as the ‘‘ Cyc-Are ” 
stud welder, and is manufactured by Messrs. Stelmar, 
pear ame My he New bee yrre Meg N.l. It 
originated some twenty years ago for limited appli 
Gate, eet teeta tee seseepetl. leer eae 
developed to meet the requirements of the Ministry 
of Supply, particularly those connected with the dock- 
yards and shipyards under Admiralty control. It is, 
perhaps, scarcely necessary to point out that the 
welding of studs, apart from being more —_ and less 
costly than drilling and tapping, has the distinct 
advantage of not requiring the plate to which the studs 
are attached to be perforated ; there are, therefore, no 
difficulties in securing watertightness or airtightness, 
and the plate is not weakened as it would be if a row of 
closely-pitched studs were screwed in-place. The 
“* Cyc-Are ” stud welder is mauled, at present in three 
types. The A/1 equipment, illustrated in Figs. 1 and 2, 
is capable of welding steel studs from } in. to } in. in 
diameter to steel structures. When brass studs are 
to be welded to steel, the maximum stud diameter is 
fin. The B/1 equipment, illustrated in Figs. 3 and 5, 
can weld studs from } in. to § in. in diameter, to steel 
plates, joists, tubes, etc. The B/S equipment, which 
is illustrated in Fig. 4, is in the main, a heavier version 
of the B/1 welder, has a range, in steel, of from } in. 
to } in. stud diameter. 

The hand tool, as well as the electrical equipment, 
differs in the several types. An actual welding operation 
on an approximately vertical face is 
Fig. 1, the complete equipment being seen in Fig. 2. 
The hand tool is connected to a timing controller which, 
in turn, is connected to an electric generator having a 
capacity sufficient to supply the relatively heavy 
transient currents necessary for stud welding. In 
general,a 300-ampere generator of level or rising charac- 
teristic will be suitable for welding studs up to }$ in. in 
diameter ; for studs up to 
of 600 amperes is desirable. A small transformer- 
rectifier coupled to the main supply is included in the 
equipment to govern the control circuits. The main 
welding contactor, the automatic timing unit and some 
auxiliary parts are housed in the timing controller seen 
in the bac und of Fig. 2. In the A/1 type the timing 
is controlled by an electrolytic condenser operating on 
the “charge and discharge” principle. The control 
circuits governing the electromagnetic devices in the 
hand tool, and the actuation of the main welding con- 
tactor and condenser-timer are separately excited from 
the transformer-rectifier. It will be clear from Fig. 1 
that the hand tool is very portable. It weighs about 
5 Ib., and no pressure is required to hold it in position, 
while the cable connecting it with the timing controller 
is normally about 30 ft. long, thus giving ample 
freedom of movement. Cables up to 250 ft. in length, 
or even longer, can be used when desired, particularly 
where small studs are concerned. 

The stud, which is finished with a conical contact 
end, is loaded into the chuck of the hand tool, inter- 
changeable chucks for different diameters being 
provided, together with means of adjustment to suit 
different | - The tool is then placed in position 
with the conical point of the studs exactly in line with 
the “pop” mark or other position indicator, the 
point of the stud being in contact with the plate. The 
operator then presses the control button switch for the 
tool, the control circuit being thus closed and the main 
Tar ng sure pacaing between Cha sied.end the gate. 
This lifts the stud from the plate and an arc is struck 
which fuses the end of the stud and forms a pool of 
molten metal on the surface to which it is to be attached. 
The arcing time is predetermined, and averages 0-4 
second ; at its termination the hand tool is de-energised 
and the stud returned into contact with the plate. 
Immediately before contact takes place, however, ‘the 
main contactor opens, and the welding current is cut off, 


that a homogeneous weld is formed. The opening of the 
control and welding circuits entirely isolates the hand- 
tool, which can be removed immediately for i 
another stud. The cycle of operations outlined above 
takes, on an average, 0-5 second, depending on the 
size of the stud. Since the stud is forced into a podl 
of molten metal, a fillet automatically forms at the 
celine aden ee a 
, by any appropriate m: t im pairi 
the cialis teh, cos oe dhacaiotn. 6 si 
of fillet can be con moreover, by the use of 
ferrules, but since most stud welding is ‘downhand, for 
which ferrules are not required, it is only occasionally 
that they are necessary: It is desirable to use ferrules 
on vertical.and overhead ‘* Cyc-Arc” welding, particu- 
larly where the stud exceeds 4 in. in diameter. : 


I 


5 


in | but this does not 


in. in diameter a capacity pla 
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stand for ease in carrying out a particular tion, 
Referring to Fig. 3, it will be seen that the pus ~button 
control switch’ is conveniently situated in’ the cross 


handle, while the adjustment for length. of' stud’ and 
the construction of the chuck or holder will also be 
clear. The eager timirig controller is seen in Fig. 4, 
This pen age from that described above, in 
having a mechanical-cam timing unit actuated by a 
small auto-synchronous motor. The control cirouit is 
excited from a transformer-rectifier, ag in the A/1 type. 
Fig. 5 illustrates the utility of the “ Cyc-Arc ” welder 
in dealin — parts other than screwed studs. The 
standard B/1 hand tool has the supporting legs removed 
and is then clamped in a holder secured to the spindle 
of a sensitive The job to be done was the welding 
of rows of closely-pitched projecting pins to boiler 
tubes to increase the heating surface. The tube was 
mounted on a travelling carriage, which could be 
accurately traversed a pitch at a time, and the tube was 
earthed. At each step in the traverse, the contact of a 
new stud was made by movement of the drill lever, the 
welding cycle, however, being effected automatically by 
the tool itself. We understand the work was done at 
the rate of 400 pins, ¥, in. in diameter, per hour. 

Other instances where it is not desirable to perforate 
the plate are in electrical transformer manufacture, and 
in deck studs in shipbuilding ; in one case in the latter 
industry a welding rate of over 180 studs per hour, of 
H in. in diameter, was obtained, the studs being required 

or securing deck planks. The planks are already 
drilled when supplied and the studs must therefore be 
pitched accurately. The short time needed for the 
automatic welding cycle has already been mentioned, 

de the putting in of a new stud. 
Generally, however, a complete cycle, including loading, 
does not occupy more than seconds, one 
instance, a user of the “‘ Cyc-Arc ” tool is welding studs 
of é in. diameter at the rate of 360 per hour, the 
studs being accurately located and being welded to 
20 gauge plate; incidentally, the welds are stated to 
be as effective on such thin plate as on thick armour 


ite. 
Two further points should be mentioned, The first 
relates to the stud material. It should be pointed out 
that the system requires studs to a precise specification, 
in order to ensure complete welding efficiency, and to 
rd against inclusion and porosity in the weld. 
tocks of studs of standard sizes are normally held 
by the manufacturers of the “ Cyc-Arc *. equipment. 
® conical tips of the studs are treated to assist in the 
ionisation of the arc and to minimise oxidation during 
welding. Both the studs and the welding equipment 
are the subject of patents, The second point relates to 
the strength of the weld, and in this connection Fig. 6 
romeo be referred to, this illustration being reproduced 
m a photograph of a test piece produced during the 
war. Of the = oh §-in. studs there shown, that in 
the centre was not tested, but those on each side of it 
have been subjected to a bending test. The next 
flanking pair have been fractured under torsion, while 
the two at the extreme ends show fracture under 4 
tensile test. In no case has the weld suffered. 





PRODUCTION OF STEEL AND PAPER IN CANADA.— 
During the year 1946 the production of steel ingots in 
Canada totalled 2,253,437 short. tons, compared with 
2,747,206 tons in 1945. On the other hand, the output 
of newsprint paper increased from 3,259,208 tons in 1945 
to 4,143,392 tons in 1946. 





COLLEGE OF AERONAUTICS.—The second two-year 
course at the College of Aeronautics will commence in 
October. It is intended for students who have reached 
graduate standard, but who need not necessarily possess 
@ degree, and also desire to. undertake advanced studies 
in general aeronautics, with specialigation in aero- 
dynamics, aircraft design or aircraft propulsion. Persons 
interested should apply to the Registrar, College of 
Aeronautics, Cranfield, Bletchley, Buckinghamshire, for 
further particulars regarding the course-and the procedure 
to be followed in making application for enrolment. 





JET-PROPELLED MororBoat.—In an attempt to 
record, Sir Malcolm Campbell is 
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NOTES FROM NORTH AMERICA. 
Tae total’ value of minerals and minéral prod 


of 1944 by 6 per cent. On the basis of 
estimates ty tke Merced of Minec tie 
value in 1946 was 8,900 million dols, Establishment 


of the new record, which surpassed the 1945 valuation 
by 9 per cent., resulted largely from the general advance 
in the heat eae ities, but- 

dem was also an im) t contributing factor. 
- : ee eae a 


New production récords were petroleum 
and natural gas; among the fuels ; and for potash and | 
phosphate rock, among the fertilisers. Increases in the 
production of cement, clay and clay products, sand 
and gravel, ibe: Gd Micuid, ‘aged Meas Itcger oath, 
to more than 80 per cent: Metals showed an overall 
decline in value of output in 1946 am to 4 per 
cent. Value of the fuels increased 9 per cent; 1 
that for non-metals, other than fuels, i 36 per 
cent. : 2 ¥ 
Out; of the. various metals, with the exception 
of gold, were generally at levels 10 to 25 per cent. 
below those of 1945. The décréases were largely 
attributable to strikes, chronic mah-power tage 
resulting from the delayed return to the minés oft 


workers demobilised from the Forces, difficulties in 
obtaining new equipment and supplies, and the neces- 
sity for assigning a  anmaed part of the labour force 
at the mines to development work. New production 
records were established in all branches of the petroleum 
and natural-gas industries in 1946. The record pro- 
duction of crude petroleum in 1946, estimated at 1,731 
million barrels, was 1-2 per cent. greater than in 1945. 
The estimated value of crude petroleum at the well was 
2,440 million dols. The most notable factor in“domestic 
demand was the large civilian consumption of motor 
fuel. Stocks of all oils probably increased about 55 
million barrels during 1946. ‘The marketed production 
of natural gas increased to about 4,040 thousand million 
cub. ft. in 1946, a gain of 4 per cent. over 1945. Nat 
gasoline and cycle plants extracted about 4,836 
gallons of liquid products from natural gas in 1946, or 
3 per cent. more than in 1945. Productiom of bitu- 
minous coal and lignite in 1946 was estimated at 


528,000,000 net tons, a decline of 8-6 cent. from 
the figure for 1945, due to strikes. luction of 
Pennsylvania anthracite in 1946 is estimated at} 


60,300,000 net tons, an increase of about 10, per cent. 
over 1945. : : Sg a ee 

The Navy Bureau of Yards and Docks of the United 
States Navy has started construction of a 2,000,000- 
dollar test hangar at the Naval Air Test Centre, Patux- 
ent River, Maryland, to provide facilities for delicate 
tests on radar and other electronic devieés installed in 
aircraft. The interior of the hangar will be com- 
pletely shielded by fine-mesh wire to screen out elec- 
tronic disturbances. With a width of 300 ft., an 
overall length of 178 ft. and a clearance of 67 ft. 7 in., 
it will provide complete facilities for individual testing 
of the smallest and largest type planes. An extension 
79 ft. long and 35 ft. high will house the nose of larger 
aircraft. The hangar, of steel-frame construction, will 
be completed late in 1947, and will allow tests of 
electronic devices to be made after the equipment has 
been installed in planes. The shield, of }-in. galvanised 
wire, will be installed around the entire hangar enclosure 
without a break. In the concrete floor, designed to 
support a wheel-load of 120,000 Ib. at a tyre pressure of 
100 lb. per square inch, two layers of wire mesh will be 
laid. In necessary breaks for doors, the shield will be 
joined by bronze spri ntacts. 

The United States ics has also completed plans 
for the construction of the world’s largest ‘‘ human 
centrifuge,”’ to be used in studying human reactions to 
forces developed in flight at supersonic speeds and in 
testing ipment for new high-speed aircraft and 
rocket projectiles. A building to house the i 
will be erected at the Naval Aircraft Modification Unit, 
Johnsville, Pennsylvania. ‘‘ The structure is an out- 
standing project in the field of aviation medicine and 
surgery,” in the words of Commodore John C. Adams, 
of the Medical Corps, United States Navy. The 
new centri will es the only one in the United 
States capable of simulating actual flight and 
the building will contain every device developed for 
the study of human reactions to air s apr ee 
1,000 miles an hour. It will consist of a cab on the 
of a long arm, revolving around a central shaft. The 
subject in the cab will be in an arrangement 
of gimbals which will allow him to rotate through the 
eee ae ents Me ve Shee Seaton rane 
positions—prone, supine, sitting or standing. - 
pressure chamber in the cab will permit it to simulate 
the altitude pert of 60,000 ft. 


circular, of reinforced-concrete construction. It will 
have three floors, the first conta 
service rooms, as well as 
electronics and chemical labo i 


will occupy the third floor. A 

ee. ee ce eee, oe ng real ag 

afford a clear view of thé cen chamber below, 
ta blisten, will porsaiZ 


physiologists to observe the subject on a television 
TE iets 0b saa led doer ates will resort 





would be a 26- 
Texas, appr 1,380 to various points 


z 
F 


project would also include 14 
compressor stations, costing an estimated 28 million 
dols.; dehydration plants, estimated at 765,000 dols. ; 
and meter stations, to cost 794,000 dols. The com- 
pany have contracts for the sale and purchase of 
325 million cub. ft. of natural gas daily and, with the 
proposed project operating at a minimum average 

factor of approximately 92 per cent., the average 
or _ were estimated at approximately 300 million 
cub. ft. 

Companies receiving the natural gas would use it 
mainly for enrichment and re-forming in connec- 
tion with their manufactured gas product. The 
application stated that. the project “is designed to 
fit into a comprehensive — for the conservation 
of natural gas produ oil in the East Texas and 
Gulf Coast areas; Within reach of the transmission 

. « ~ there is now being vented to the air a 


by the applicant.” The demand for natural gas in 
u gas operations far 


of the line, and future 
demand will the capacity of several lines of 
similar design and capacity. 


The United States Export-Import Bank have 
announced the extension of a credit of 20,000,000 dols. 


equipment, and materials required for the lumber, 
p, and paper industry. of the loan will 
in in 1964 and wil] be completed by the end of 1958. 
The bank also announced a short-term credit of 
10,000,000 dols. to Finland, which wil] be repaid 
before the end of 1947, to permit the continuation of 
of essential foodstuffs from the United 
ites, and of an additional short-term credit of 
2,000,000 dols. to finance shipments of cotton. Among 
the items to be financed under the 20,000,000 dols. 
credit are woodworking machinery, hydro-electric 
equipment, iron and steel, lead, coal, and petroleum 
ts. The Export-Import Bank pointed out that 
all of these items have been carefully considered with a 
view to increasing the output of the lumber, pulp, 
and paper industry. 

The first step in the construction of what will become 
the largest irrigation project in ace at 
St. Mary’s River,.41 miles south-east of Lethbridge, 
Alberta, late in 1946, when blasting was for 
first of two tunnels. According to the Engineering 
News-Record, work has already started on St. "3 
River Dam, and it is: hoped that water will be available 
for irrigation by August, 1949. The project is being 
financed by the Canadian Government and is to cost 
6,000,000 dols. The development includes a river diver- 
sion tunnel and an irrigation outlet tunnel, both lined 
with reinforced concrete, 2,100 ft. and 2,500 ft. long, 
res ively, and with finished diameters of 20 ft. and 
17 ft. ; the largest earth-fill dam in Canada, to form a 
reservoir flooding 9,200 acres and having an effective 
storage capacity of 292,000 acre-feet of water; and 
four miles of main canal, with a capacity of 3,200 cusecs. 
Construction work is proceeding rapidly on the two 
tunnels. Se es Oe ae wo ae Seager os 

mid-April to entire flow 0: river whi 
Ka dam is being built. 


From V-J Day to December, 1946, the United States 
Government made available 1,625,000 tons of — 
aud chores womne to. emai peaprem of i 
1,060,000 tons have been so! ip dis- 


posal programme has been in operation for more than 
sole an tee peuinu te poata te “1 
building up tonnage avai scrapping 
these abipe have been ovaiiable only since Angast, 1946, 
and the yielded only 180,000 tons of scrap 
in 1946. Late in that year, however, shipbreaking o 

i i 726,000 tons of sorap monthly, aa 





tions were 
»|compared with 15,000 tons in August. It is antici- | 


pated that, during 1947, a maximum yield of 80,000 tons 
monthly will be reached. While yield is only a 
shal] part of scrap requirements for steel mills, it 
been an important source of supply under current 
conditions. The iron and steel scrap drive sponsored 
by the Office of War Mobilisation and Reconversion was 
started in midsummer of 1946, when scrap supplies had 
become critically low, Between September, 1946, and 
December, 1946, 22 Government-owned shipyards have 
been made available for shipbreaking purposes. The 
largest unit in this scrap group was the wreck of the 
83,000-ton liner Normandie, which sank in New York 
harbour in 1942 and was later refloated by the Navy. 
The battleship Oklahoma, sunk in the Ja; attack 
on Pearl Harbour, was also sold recently for scrapping 
purposes. 





HEAT-RESISTING AND HEAT- 
ABSORBING GLASS. 


For many commercial and industrial purposes, such, 
for example as cinema ee where high light 
intensities are needed, the heat which is inevitably 
associated with the production of the light, causes great 
difficulties, and it is necessary to provide a means 
whereby this heat can be removed without reducing 
unduly the amount of light transmitted. It must also 
be realised that a no: light source emits at the same 
time much energy in the form of infra-red radiation, 
which, while not contributing to the visual effect, is 
absorbed by, and therefore heats up, any body on 
which it . Any glass which absorbs heat neces- 
sarily becomes hot and, consequently, is liable to frac- 
ture. 

Obviously, therefore, such a glass must have 
heat-resisting properties and, in general, its coefficient 
of thermal expansion must below. Asa result of a long 
series of experimental investigations, a glass combining 
the required properties to a satisfactory degree has 
now been produced by Messrs. Chance Brothers, 
Limited, Smethwick. It is virtually colourless and it 
is claimed that it absorbs almost completely all the 
invisible infra-red portions of the spectrum which cause 
heating of the glass, without in any way impairing the 
visible radiation. The relation between the percentage 
of the total light and heat transrhitted through the 
glass and its thickness in millimetres, for radiation from 
a source at 2,848 deg. K. is set out in Table I. 


TABLE I.—Light and Heat Transmission. 








Thickness. Light. Heat. 
Mn. Per cent. Per cent, 
0-5 91-3 39-0 
1-0 90-3 23-0 
1-5 89-0 19-0 
2-0 88-0 14-0 
3-0 87-0 8-5 
4-0 85-0 6-5 
5-0 83-0 5-5 
6-0 81-0 4-5. 











The new material is known as Chance ON 19 glass, 
and, owing to the particular and peculiar nature of the 
ingredients used. in its manufacture, we understand 
that it is impossible for it to be moulded or provided in 
shapes other than flat sheet. Other properties of the 
glass communicated by the manufacturers are? refrac- 
tive index, 1-505; specific gravity, 2-5; coefficient 
of linear expansion, 59 x 10-7; and annealing tem- 
perature 550 deg. C. The durability is pronounced 
good, as no visible attack has been observed on long 
exposure to a damp, warm atmosphere. The manu- 
facturers add that in absorbing infra-red radiation the 
glass becomes very hot in use and, in spite of its low 
coefficient of expansion, serious strains can be set up 
within it, icularly when the radiation does not 
fall uniformly on the glass sheet. If placed close to the 
lamp in a projection system a heat-absorbing filter 
Slits ak thcnadt alleen WAL: Roseman weer be’ and wit 
need more cooling than if placed at a greater dis- 
se at pr incusrage \ ae Pe ote bene 2 ee Seer 
is placed closer to being projected than to the 
source of light, it is likely that the heat will be concen- 
trated on the centre of the glass, leaving the outer 
edges relatively cool, which may lead to breakage. 
Moreover, any minor defects in the glass, such as small 
bubbles, may aes on the projected picture if the 
glass is*close to the film. The best position, therefore, 
is near the condenser lens and on the lamp side of the 
condenser. In such a case some form of forced cooling 
will probably be ; @ small gap should be 
left between the glass filter and the condenser. Finally, 
it is pointed out that it is frequently an advantage to 
cut the glass into strips, as this minimises the stresses 
, due to uneven heating, but careshould be taken that the 

smooth and, in any case, the should 





edges are 
not be mounted so tightly as to render it liable to 
lrentene, 
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AUTOMATIC DUST COLLECTOR. 


THE apparatus illustrated in Figs. 1 to 7, on this and 
the opposite es, is a suction-type dust collector 
which is entirely automatic in operation, the textile 
sleeves which form the filtering medium being cleaned 
at regular intervals’ by mechanical shaking and pneu- 
matic scavenging automatically actuated. The appa- 
tatus has, in consequence, been given the name of the 
‘“* Pneumech ” automatic textile-sleeve dust collector. 
It has been patented by Mr. H. R. Hutchings, Amber 
Hall, South Border, Purley, Surrey. No claim for 
novelty of principle is made for the new dust collector, 
the fundamental features of cleaning the filter medium 
by periodical reversal of the direction of air flow 
through the sleeves combined with mechanical shaking 
having been employed for about 50 years. It is held, 
however, that the apparatus embodies substantial 
improvements over earlier practice, which result not 
only in increased efficiency of operation but also in ease 
of maintenance and economy of working. Most of the 
earlier types of this type of dust collector have been the 
work of Continental designers, and nearly all of them 
are dependent on some form of rotating cam to effect 
the various movements. Two of the main drawbacks 
are, firstly, that the use of rotating cams limits the 
number of compartments that can be employed unless 
the mechanism is duplicated or even quadruplicated, as 
the case may be. Secondly, due to the nature of the 
periodic movements, there is considerable fluctuation 
in the load on the exhausting fan. 

The rotary cam is replaced in the Pneumech collector 
by a single endless chain having cam-plates at intervals, 
which mechanism enables any number of compart- 
ments to be used without duplicating it and, since the 
traverse of the chain is continuous, the load on the 
exhausting fan is constant. A general lay-out of a 
Pneumech collector, in the form of a diagrammatic 
cross-section, is given in Fig. 1. The collector casing is 
indicated at a; its size depends upon the volume of 
dust-laden air to be handled but, in any case, it is sub- 
divided into vertical compartments containing a number 
of textile sleeves b. These sleeves are attached to, and 
are pendant from, a top plate, and are shaken at inter- 
vals to disengage the intercepted dust adhering to the 
sleeves, the dust falling to the bottom of the chamber, 
where it is picked up by a screw conveyor situated 
in the longitudinal recess c and is ultimately discharged 
through a rotating star-wheel valve which forms a 
seal. It will be realised from the indicating arrows 
shown in Fig. 1, that the dust-laden air entering the 
chamber on the left passes, under the effect of the 
partial vacuum induced by a suction fan, to the central 
space of the sleeves, so that the dust is deposited, in its 
passage through the filtering medium, on the outside 
surface of the sleeves. 

This arrangement departs from the more common 
system of drawing the dust-laden air into the central 
space and passing it through the filtering medium 
from the inside to the outside, the sleeves being, in 
this case, attached at the bottom to a fixed diaphragm 
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Fie 3. Opmprating MECHANISM AND CLEANED-AIR VALVES. 


plate and having individual shaking attachments 
at the top. It has been found that, with this arrange- 
ment, the dust-laden air in entering the vertical tubes 
formed by the sleeves inevitably sets up eddies, and, 
moreover, the anchoring of the sleeves at both top and 
bottom, tends to the formation of péripheral wrinkles 
The e of the dust-laden air through a circular 
orifice, and the eddy currents induced, also cause wear 
at the point of attachment of the sleeves with the 
diaphragm. In consequence, in the ‘‘ Pneumech ” 
design, the converse plan has been adopted. The 
sleeves are attached only at the top and are kept 
in a state of uniform tension by a free weight at the 
bottom. Since the dust-laden air has not to pass 
through an orifice there are no eddies and the stream 
can flow evenly over the whole peripheral surface of the 
Sleeves.. The cleaned air, of course, passes through an 
orifice in leaving the sleeves, but the velocity in these is 
low and there is no abrasive action to cause wear. 
Referring again to Fig. 1, the top plate to which the 
sleeves are attached is seen at d and above it is a 
compartment which receives the cleaned air. On the 
top of this compartment and to the left of it, is a tunnel- 
like structure e, which communicates with the inlet of 
the exhausting fan. The top of the collector casing is 
formed at intervals with exits into the passage e, these 
exits being opened or closed at will by a butterfly valve 
f. A-similar valve in the collector casing, but communi- 
cating with the atmosphere, is shown at g, and is the 
scavenging valve. Four sca Valves can be seen 
in Fig. 2. The corresponding cleaned-air valves are 
seen in Fig. 3, with part of the suction passage, the 
remainder -having been cut away to show the valves. 
Between the two rows of valves is the valve-operating 
mechanism, of which is seen to a large~ scale in 
Fig. 4, Gomeie Before dealing with this mechanism 





however, the diagram, Fig. 5, should be referred to. 
This view shows a three-compartment collector but the 
compartments have been drawn separate so that the 
inlet for the dust-laden air and the outlet for the cleaned 
air are represented by pipes. Actually, all the com- 
partments are adjacent to one another and there is a 
common inlet, though there is what may be looked 
upon as a pipe for the outlet. The of Fig. 5 
is to show what occurs during a filter-cleaning operation. 
The centre compartment has its outlet valve closed and 
its scavenging valve opened, the two wing compart- 
meats having the outlet valves open and the scavenging 
valves closed. It will be evident from the arrows 
indicating the air flow that the suction of the fan, sen 
in the top right-hand corner of Fig. 5, is causing 
flow of air over the outsides of the sleeves, and through 
the fabric, and that clean air only is handled by the 
fan. At the same time, the suction is.causing a flow 
of air, from a clean atmosphere, down the insides of 
the sleeves, through the sleeve fabric and joining the 
streams of dust-laden air over the two wing sleeves. 

The heavier part of the dust is shaken off the sleeves 
and disposed of in the bottom of the collector as already 
described, the smaller air-borne particles being diverted 
to the main stream of dust-laden air. 

* It will be evident from Fig. 5, that the volume of air 
to be dealt with by the fan is somewhat different in the 
centre compartment from that in each of Ye wing 
compartments, since these are ‘orming a ferent 
duty from the centre prone ie This, however, 
does not greatly affect the fan, but the total effect, 
regarding the collector as a whole, is a different matter. 
In some types of cam-o collectors. the cleaning) 
is intermittent, the on the fan therefore varying 
It is & characteristic of the ‘‘ Pneumech” system 
that this interrupted condition cannot obtain, the 
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cleaning cycle being such that the number of work- 
ing page on and the number of compartments 
being cleaned is always constant. The fan thus, 
always deals with the same volume of air, namely, the 
gross volume which is equal to the net volume of the 
entering dust-laden air plus the volume of the scaveng- 
ing air. The use of the chain valve-operating mechan- 
ism enables this condition of a continuous cycle with 
a steady load on the fan to be readily obtained with 
any number of compartments ; there may be as many 
a8 20, or more, in a single collector, though only three 
are shown in Fig. 5 and four in Figs. 2 and 3. It may 
be useful here to give an example of the working of a 
Pneumech ” co r. For this , & 17-com- 
partment collector may be presse ocr “th a dust 
of such a nature that it can be successfully separated 
with a velocity of approach of the air stream to the 
filter cloth of 4-4 ft. per minute. The net volume to 
be dealt with is 17,000 cub. -t. per minute and the 
Scavenging volume is 1,000 cub. ft. per minute, giving 
@ gross volume to be handled by the fan of 18,000 cub. 
ft. per minute. The surface of the cloth to give 
the velocity of approach just stated is 266 sq. ft. 
Per compartment. Assuming a suction head of 6 in. 
water gauge and a fan efficiency of 60 per cent., the 
net power irements at the fan oun be 29-4 hp. 
It is stated that an equivalent cam-operated collector 
Would require 20 compartments and the net power 
Tequirements would be 32-2 h.p. 
It will be a i that the above are 
Tepresentative of one set of conditions only ; design 
& dust collector varies with a number of factors which 
need individual consideration in each case. Thus, it 
has been assumed in making the above calculations 
that the whole of the dust is deposited on the filter 
cloth, an assumption that is not generally valid. The 
amount of dust that will adhere to the cloth, and thus 
affect the air flow, depends on its nature even when the 
dua, 8% the same for different dusts. Thus, a 
fle, uch 88 mica will adhere in greater volume to the 
Thr (loth than would one from, say, tungsten carbide. 
diffe Colector is, of course, employed for widely 
erent purposes; it may, for example, be used to 





























remove air-borne particles which are deleterious to 
health but are not intrinsically valuable, and, on the 
other hand, to collect dusts which are heavy enough to 
settle out of the air without serious inconvenience to 
personnel but which, on account of their cost, are 
worth saving; tungsten carbide is a case in point 
in this latter connection. Again, there are dusts which 
may involve a fire-risk and also have a salvage value ; 
magnesium dust, for example. 

The valve-actuating mechanism may now be con- 
sidered. It is shown, in part, in Fig. 4, and in greater 
detail, but in a simplified manner, in Figs. 6 and 7. In 
the last-mentioned illustration, the cleaned-air valve 
is seen at a and the scavenging valve at b. Both are of 
cast aluminium and are of the butterfly type, balanced 
so as to turn with a very small torque, the steel pivots 
being mounted in self-oiling bronze bearings. They 
are opened and closed as required by the spring-loaded 
rods ¢ attached to the lever d, which is oscillated by 
cam plates attached to the endless chain e. The chain 
normally runs at a speed of about 5 ft. per minute, which 
fixes the cleaning period for each compartment at 
30 seconds; that is,'the scavenging valve is held 
and the cleaned-air valve is closed for a period of a 
minute. The time in which a complete of opera- 
tions takes place naturally depends on the number of 
compartments in the collector, the compartments 
being dealt with successively ; a complete cycle may, 
therefore, be completéd in 14 minutes in a three- 
compartment collector or in 10 minutes in a 20-com- 
partment collector. It will be realised that the period 
of opening of the scavenging valve must be accom- 
panied by a vertical vibratory movement of the grid f 
to which the sleeves are connected. The grid is pendant 
from a bell-crank lever g, Fig. 6, furnished at its free 
end with a roller which is in line with the cams h 
attached to the chain. As shown in Fig. 6, the lower 
strand of the chain moyes from right to left, the first 
of the row of cams approaching the roller on the lever, 
and it can readily be seen that when the first of the 
cams reaches the roller, the grid f is at first slow, 
elevated and then, when the end of the cam is i 
is suddenly dropped, an action which is repeated for 
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each cam and which shakes the dust off b sleeves, this 
cleaning being assisted by the stream of scavenging ait 
passing through the sleeve from the inside. The row 
of cams can be seen in Figs. 2 and 3, while part of a 
row is visible to the right of Fig. 4. The bell-crank 
lever g can be distinguished at the lower left-hand 
corner of Fig. 4. 

Prior to the shaking movement, the cleaned-air 
valve is closed and the scavenging valve opened, these 
movements being effected by the side cam with a sloping 
surface seen attached to the chain at the top left-hand 
corner of Fig. 4. This cam, which is fitted to both 
sides of the chain, is indicated at « in Figs. 6 and 7. 
A pair of bell-crank levers j, one on each side, have 
m at their free ends, which come into contact 
with the sloping surfaces of the side cams. The other 
ends of the levers are connected by a cross rod. One of 
the levers is keyed to the pivot of lever d, Fig. 7, so that 
the vertical di ent of the rollers is translated 
into a horizontal movement of the end of the lever d 
and, in consequence, valve a is closed and valve b 
opened. The valves must, however, be locked in the 
positions reached, and for this p a notched 
quadrant k is formed on the boss of lever d, Fig. 7. A 
latch 1 engages with the notch appropriate to the posi- 
tion of the lever, the movement of this latch being 
effected by a pin projecting from the side cam. When 
the cleaning operation is completed, the scavenging 
valve is closed and the clean-air valve opened by means 
of suitable side cams not readily distinguishable in any 
of the illustrations. The valve opening and closing and 
locking movements are, thus, like the shaking move- 
ments, all automatically operated, the mechanism 
being simple and substantial. 

The chain is of more or less normal type, though it 
has ved rollers. It has a breaking stress of 7,000 Ib., 
so that there is ample margin for the loads imposed 
by the operation of the cams. At the same time, 
these cams tend to subject the chain to displace- 
ment both vertically and horizontally. This is guarded 
against as follows. Referring to Fig. 2, there will be 
noticed on the bottom strand of the chain a 
construction near each bracket of the valve-operating 
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gear, and portions of this construction are recognisable BRITISH STANDARD - PERSONAL. 
at both sides of Fig. 4 It is indicated, somewhat |, ' SPECIFICATIONS. ~. ¢)) Sah! Bremer’ Morkawr, K.0.M.G., M.B.E., has been 
pamnatinty, st oe Vig.) See ; sneering interest | ™dechairman of the General Council of British Shipping, 
the chain roller can be identified by its central peri-| THE following specifications of inter am srewans p B aan ates: Raia tae 1967. 
| ps ve ; it is flanked on each side by an inner | have been issued by the British s Institution. Res ep -um, 3 , Rages tdi 
and the two outer links are conventionally shown | Copies are obtainable from the Publication Depart-| ‘Succession. poetry some ° fo sn . ee 
as forming the side cams i. It will be seen that the} ment of the Institution, 28, Victor London, aR.  WaTgon Suenm 


groove on the roller runs on the edge of a rail, while the 
tops of the side cams are embraced by the guide bar m. 
The lower strand of the chain, in passing the valve- 
operating gear, is thus supported at three points, form- 
ing an inverted triangle, and displacement up or down, 
or sideways, cannot take place. The top strand of 
the chain runs with its rollers in contact with the 
machined face of a channel section, no constraint being 
required for it. The chain is driven from one end by a 
small motor, reduction gear being interposed between 
the motor and the driving sprocket wheel. The arrange- 
ment of the drive will be clear from Figs, 2 and 3, and 
the framework calls for no comment other than that 
the whole assembly of reduction gear, chain, brackets, 
etc., is self-contained and is placed on or lifted off 
the flat top of the collector as a single piece. One 
point in Fig. 7, may, however, be mentioned. In this 
view there is shown, in chain-dotted outline, a trunk 
over the scavenging valves similar to that over the 
cleaned-air valves, As already stated, under normal 
conditions the scavenging air is drawn from a clean 
atmosphere but, when dealing with certain dusts, it is 
necessary to heat the scavenging air in order to prevent 
the air in the collector from falling below the dew point. 
The trunk indicated in Fig. 7 is for the supply of such 
heated air; it is only occasionally that the use of 
heated air is necessary. 





CONTRACTS. 


MESSRS. STEIN AND ATKINSON, LIMITED, 47, Wolsey- 
road, East Molesey, Surrey, have received an order from 
Messrs. John Lysaght, Limited, Scunthorpe, for one-way 
fired soaking pits of the surface combustion type. The 
order comprises twelve pits arranged in three batteries 
of four, each pit being 25 ft. long by 7 ft. 6. in. wide 
by 10 ft. 3 in. deep, and they will be fired with mixed 
gas having a calorific value of 135 B.Th.U. per cubic foot. 
The pits will be equipped with fully-automatic control, 
and will be completely sealed with distant-operated 
lifting and travelling lids. 


THE METROPOLITAN-CAMMELL CARRIAGE AND WAGON 
CoMPANY, LIMITED, Birmingham, have obtained a con- 
tract from the London Midland and Scottish Railway 
Company for 200 third-class corridor coaches for main- 
line service. 


Messrs. JOHN COCHRANE AND Sons, LIMIreD, 39, 
Victoria-street, London, 8.W.1, and Inverness, have 
obtained the contract for the whole of the civil-engineering 
works for the Mullardoch-Fasnakyle-Affric Scheme of the 


North of Scotland Hydro-Electric Board. Tae ENetiag | basins 


ELECTRIC COMPANY, LIMITED, have been given the order 
for the supply and erection of three 22,000-kW turbo- 
alternators for the Fasnakyle generating station. The 
alternators will be driven by three 33,000-h.p. vertical- 
shaft Francis turbines. 


MEssRS. COCHRANE AND Sons, LIMITED, Ouse Ship- 
building Yard, Selby, have received orders for 34 drifters, 
trawlers and tugs, making together 16,500 gross tons. 
Included are six steam trawlers totalling 3,840 tons for 
the Icelandic Government, six similar vessels for the 
Lord Line Limited, and a fishery research steamer of 
600 tons for the Ministry of Agriculture and Fisheries. 


THE FRASER AND CHALMERS ENGINEERING WORKS of 
the GENERAL ELECTRIC Company, LimITeD, have been 
given the contract for equipment for a new colliery, from 
the level of the coal seam to the dispatch of the treated 
coal, in the Bihar Province of India. The plant includes 
a steam power station, bunkers, conveyors and a 
** Chance ” washer. 


THE REDHEUGH IRON AND STEEL COMPANY (1936), 
LIMITED, Gateshead, have received a contract from the 
London and North Eastern Railway Company for the 
supply and erection of the steelwork for the boiler and 
pump houses for the oil-fuelling depots for the company’s 
locomotive coal to oil-fuel scheme. The structures will 
incorporate the firm’s Kariscol patent connections. 


THE BURNTISLAND SHIPBUILDING COMPANY, LIMITED, 
Burntisland, Fife, have received an order from the 
Metropolitan Borough of Fulham for three up-river 
Thames colliers, each of about 2,500 tons deadweight 
carrying capacity. Two of the vessels are to be built at 
the firm’s Burntisland shipyard and the other one will 
be built by the firm’s subsidiary company, Messrs. Hall, 
Russell and Company, Limited, Aberdeen. In all three 
vessels the propelling machinery will consist of Diesel 
engines. These new motorships are to be specially 
designed for the transportation of coal from northern 
ports to the Borough Council’s electricity ‘power station 
at Fulham. 
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tion, B.S. No. 125, for hard-drawn 
pram as fxs oabliched in October, 
transmission purposes was ishe . 
1924. A first revision was i in April, 1930, and a 
second revision has now been published as B.S. No. 
125-1947. It prescribes the standard values for the 
physical constants of hard-drawn , and standard 
resistances, wei te end clans, and the iaaioulall ted 
perties for solid and stranded conductors. In 
addition, the requirements for the properties of joints 
in the conductors and their testing are stated. In this 
present revision the principal alterations consist of the 
deletion of the tables of secon standards of both 
solid and stranded conductors (tables 3 and 4 of B.S. 
No. 125-1930) and a reduction in the number and sizes 
of conductors previously included in the tables of 
rimary standard sizes. A table of standard lay ratios 
~ been added and clause 14, which deals with 
** stranding ” has been modified in order to bring this 
specification into line with B.S. No. 837 covering steel- 
cored copper conductors for overhead transmission 
purposes. As in the previous issue, the international 
standards of resistance for copper are given in an 
appendix. [Price 2s., postage included.] 
Boxwood Scales.—A new specification, B.S. No. 1347- 
1947, relates to architects’, engineers’ and surveyors’ 
boxwood scales. It has been p in collaboration 
with the Drawing Office. Material Manufacturers’ and 
Dealers’ Association as one of the series of specifications 
relating to drawing-office equipment and materials. 
Boxwood scales and boxwood scales with celluloid 
edges, of oval, flat and triangular section are described 
and illustrated ; the minimum and maximum values 
of the principal dimensions are listed, and the materials, 
workmanship, dividing and figuring are specified. The 
open-divided and fully-divided scales are defined and 
illustrated. [Price 2s., postage included.] 
Metal Lavatory Wash Basins.—Another new speci- 
fication, B.S. No. 1329-1946, covers metal lavatory 
wash basins made of porcelain-enamelled sheet iron, 
stainless steel, Monel metal, or porcelain-enamelled cast 
iron. Requirements in regard to the quality of 
materials, surface finish, and dimensions of two sizes 
of basins Teagy tym by 18 in., and 22 in. by 16 in., 
are ified. her requirements relate to the waste 
hole; tap holes, stud slots, soap trays, overflows and 
pedestals. Each size is available in two types, one 
having a splash back and the other being flat-topped. 
From the point of view of plumbing dimensions, the 
ins are interchangeable with ceramic basins con- 
forming to B.S..No. 1188. [Price 2s., postage included.] 


Cc Conductors.—The British Standard el 
power- 
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Industrial Production Illustration for Students, Draughis- 
men and Illustrators. By PROFESSOR RANDOLPH 
P. HOELSCHER, PROFESSOR CLIFFORD H. SPRINGER, 
and RICHARD F. PoHLE. Second edition. MceGraw- 
Hill Book Company, Incorporated, 330, West 42nd- 
street, New York 18, U.S.A. [Price 4-50 dols.] 
McGraw-Hill Publishing Company, Limited, Aldwych 
House, Aldwych, London, W.C.2. [Price 22s. 6d.] 

Machine-Shop Estimating. By W. A. _NORDHOFF. 
McGraw-Hill Book Company, Incorporated, 330, 
West 42nd-street, New York 18, U.S.A. [Price 
6 dols.] McGraw-Hill Publishing Company, Limited, 
Aldwych House, Aldwych, London, W.C.2. [Price 
308.) 

Ministry of Fuel and Power. Twenty-Fourth Annual 
Report of the Safety in Mines Research Board, 1945. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 1s, net.] 

Ministry of Transport. Railways Division. Railway 
Accidents. Report on the Derailment Which Occurred 
on the 20th September, 1946, at Catford on the Southern 
Railway. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 1s. net.]} ‘ 

Structural Analysis. The Solution of Statically Indeter- 
minate Structures. By Dr. W. FisHER Cassie. Long- 
mans, Green and Company, Limited, 43, Albert-drive, 
Wandsworth, London, S.W.19. 


Preparation of Wood for Microscopic Examination. 
The Director, Forest Products Research Laboratory, 
Princes Risborough, Aylesbury, Bucks. [Free.] 

Television Receiving Equipment. By W. T. CookIne. 
Second edition. Published for Wireless World by 
Tliffe and Sons, Limited, Dorset House, Stamford- 





| been appointed joint vice-chairmen. 
"fhe. University of Liverpool is conferring the honorary 
degree of LL.D. on Sm James Onapwick, M.Se. (Vict.), 
Ph.D. (Cantab.), F.R.S., the eminent physicist. 

Mr. F. H. Hauegrrar, chief engineer and director of 
Messrs. debian Company, Limited, has retired and 
has been ied by Mr. J. H. Grsson. Mr. Halestrap 
‘Temains @ director of the company and will continue to 
raot in @ consultative capacity. 

Mr. R. ALLEN, London manager of Messrs. J. Samuel 
White and Company, Limited, Cowes, Isle of Wight, has 
been elected a director. 

Mr. H. H. Merrett, chairman of Messrs.Cory Brothers 
and Company, Limited, Messrs.” Gueret, Liewellyn and 
Merrett, Limited, and a managing director of Messrs. 
Powell Duffryn, ited, has now joined the board of 
Powell Duffryn Technical Services, Limited, 40, Lime- 
street, London, E.C.3, the new. subsidiary company of 
Messrs. Powell Duffryn, the formation of which was 
referred to on page 195, ante. 


Mr. S. B. WaRDER, M.I.Mech.E., is now assistant to 
the Chief Electrical Engineer of the Southern Railway, 
London. 


Mr. W. L. ALLAN, A.M.I.Mech.E., has been appointed 
a director and works manager of Messrs. R. C. Gibbins 
and Company, Limited, Birmingham. 


Mr. JoHN ALLAN, secretary of Messrs. Priestman 
Brothers Limited, Holderness Foundry, Hull, has been 
elected to the board of the company. 


Mr. T. H. SumMERSON, chairman of Messrs. Thomas 
Summerson and Sons, Limited, Darlington, has been 
elected to the Grand Council of the Federation of British 
Industries for the period 1947-50. 


Mr. H. R. Peters, formerly sales-promotion manager 
to Messrs. Specialloid Limited, Chester-road, Boreham 
Wood, Elstree, Hertfordshire, has now been appointed 
assistant general manager to the company. Mk. E. 8. 
Barer, formerly equipment manager of the company, 
has been appointed home sales manager. 


Mr. H. 8S. Briers has been appointed assistant to Mr. 
F. R. Carr, sales manager of the accessories department 
of the Dunlop Rubber Company, Limited, now to be 
known as the accessories division. Mr. A. H. PEPPER 
continues as manager of the general section. 


The P.D.N. CasTLE ENGINEERING COMPANY, LIMITED» 
87, Pembury-road, Tottenham, London, N.17, have been 
appointed sole agents for MEssrs. HEDLEYS LIMITED, 
Forward Works, West Bromwich, for the sale of their 
machine tools in the London and South East London 
area. 


Tue BRITISH ALUMINIUM COMPANY, LIMITED, and 
MEssRS. ALEXANDER BROWN AND COMPANY announce 
that by mutual agreement the Scottish business of the 
British Aluminium Company will be transacted through 
this firm’s own Scottish-branch office, to be opened 
at 113, West Regent-street, Glasgow, C.2 (the same 
address as Messrs. Alexander Brown), on July 1. ME. 
P. J. Fercuson has been made manager of the new 
branch. 


THE LONDON MIDLAND AND ScorrisH Ramway AD- 
VERTISING AND PUBLICITY DEPARTMENT have removed 
from. Euston Station to Room 400, Euston House, 
Eversholt-street, London, N.W.1. The telephone number 
remains EUSton 1234. 


On and after March 31, the offices of the Britis# 
INTERNAL COMBUSTION ENGINE MANUFACTURERS’ ASSO- 
CIATION will be at 6, Grafton-street, London, W.1. 
(Telephone: REGent 5107-8-9. Telegraphic address: 
Intcomenas Piccy London.) 


A scheme of amalgamation has now been effected 
between the HACKBRIDGE ELECTRIC CONSTRUCTION Com: 
PaNy, Limirep; the Hewrrric ELEcTRIC Company, 
Liwrrep; and the NEw SwIitTcHGEAR CONSTRUCTION 
CoMPANY, LimITrED. The title of the amalgamated com: 
pany is the HACKBRIDGE AND HEWITTIOC ELECTRIC Com- 
PANY, LimiTep, Hersham, Walton-on-Thames, Surrey: 


Messrs. A. OC. WIcKMAN LIMITED, Tile-hill, Coventry’ 
have been appointed sole agents in this country, the 
British Empire, and Europe (excluding Russia) for Huf- 
ford hydraulic stretch-forming machines, designed and 
manufactured by HuFFORD MACHINE WORKS, INCOR 
PORATED, California. 


Messrs. GANDY BELT MANUF’ i@ COMPANY, 
Liwrrep, Seacombe, Cheshire, have c' their name 
to Ganpy LimirTED, the new name being considered mem 
appropriate to the firm’s varied business activities. 








street, London, S.E.1, [Price 12s. 6d. net.] 


change of management is involved. 





Ee ee ew 


De 


D, 
sir 
on 


nd 
ce 


ed 
me 


& 





MaRcH 28, 1947 


ENGINEERING. 


239 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wédnesday. 

Iron. and Steel.—Disorganisation of production. pro- 
grammes and a general postponement of deliveries are 
playing havoc with business. Works stoppages during 
the crisis and continued short-time working owing to lack 
of fuel have impelled the large producers of billets and 
slabs to withdraw all promises of deliveries and to decline 
to enter into any new delivery promises for the future. 
There is not only @ pronounced scarcity of primary 
products, but of semi-finished materials urgently needed 
in many works. Some executives in steél. 
industries predict that it will be at least eighteen months 
before the steél trades recover from the effects of the cuts 
in coal, coke, gas and electricity. The cut in industrial 
gas, at first 15 per cent.; has had to be extended to 
30 per cent. In the agricultural-machine parts industry 
and the agricultural edge-tool section there is now no 
prospect of effecting the deliveries originally promised 
for the 1947 agricultural season, and manufacturers 
state that the deficiéncies of production will extend into 
the 1948 season. In the steel-melting and rolling-mill 
departments there is a strong objection by the men to 
the arrangement entered into’ by their leaders for the 
adoption of the continuous-shift system, because they 
state that at the majority of weék-ends they would be 
deprived of Saturday afternoon and everling off duty, 
an old arrangement they are not disposed to surrender. 
In many other sections which have been conceded the 
shorter working week, the arrangement has not been’ 
operative because shortage of power and materials has 
enforced short-time working. 


South Yorkshire Coal.—Some foggy periods have 
hampered distribution, and floods have impeded opera- 
tions at several open-cast sites and at pits where sidings 
are flooded. Some miners have not been able to get to 
their work owing to floods, and absenteeism has conse- 
quently increased. Less coal has been available for 
allocation, and many industrial users have very light 
reserves. Train-loads of coal have been held up by 
floods, and normal working on the canals has not been 
possible. Coke-works cannot obtain sufficient coke for 
full heats, and the production, both of coke and gas, is 
much below requirements. More coal for the power 
stations has been allocated, and dumps which had been 
inaccessible owing to frost have been brought into use. 
The distribution of gas coal has been accelerated. House 
coal is in very short supply. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Welsh Coal Trade.—The very creditable perform- 
ance of the South Wales ports in maintaining the flow of 
coal during the recent spell of bad weather has been 
shown by figures made available during the past week. 
These show that, in the month ended March 9, despite the 
heavy falls of snow, which considerably slowed down 
rail traffic to the docks, and the ice which froze up some” 
loading appliances and resulted in washed coals arriving 
frozen solid in the wagons, the six chief ports shipped 
515,000 tons of coal, of which 362,500 tons went to coast- 
wise destinations. The rest was taken as bunkers for 
supply at the principal coaling stations or supplied to 
ships at the local-ports. There was a short strike, involv- 
ing 200 men, at the Fernhill Colliery, Treherbert, during 
the week. Only one shift was affected, however, and the 
men returned toe full working. The dispute arose over 
the question of seniority at the coalface and some 200 tons 
of output were lost as a result. With smaller allocations 
of coal being made for delivery as bunkers at the principal 
British coaling stations, it was believed locally that more 
American coal would be imported into the depots to 
teplace Welsh coals. The supply position remained 
extremely bad on the Welsh steam-coal market, and 
operators were again only able to entertain business for 
home consumers. Heavy deliveries continued to be 
made to this destination, and there seemed no likelihood 
of supplies becoming’ more readily obtainable for a long 
time. All the top grades were. heavily sold forward, 
and full use was made of the cheaper sorts. Cokes and 
patent fuel cohfinued to attract attention but were 
difficult to secure. 

Swansea Steel-Sheet Industry.—The market report issued 
by the Incorporated Swansea Exchange states’ that, last 
week, home consumers of tin-plate were purchasing their 
requirements for delivery during the next quarter and 
the aggregate sales were in excess of a “ pre-fuel-cut ” 
week’s production. In the export market the demand 
was maintained and a large volume of business was trans- 
acted, but the quantities fell far short of pre-war ton- 
hages. Steel sheets continue to bein very strong demand. 
The iron and steel scrap market is active and, with an 
improvement in transport the deliveries to works have 
increased.- The prices of standard-quality coke tin- 
Plates remain at 34s. 11-56d. per box of 112 sheets. 
All other prices are unchanged. 


‘Buyers wish to negotiate for substantial parcels of 


awaiting 
| Cleveland ironstone is reported, but supplies are still 


‘foundry pig is handled with great care and the control 


NOTES FROM CLEVELAND 
, THE NORTHERN C 
; MIDDLESBROUGH, Wednesday. 
General Situation—The small volume of business 
passing in iron and stee) is attributable largely to the 
fact that producers of most commodities have sold as 
extensively as they consider advisable. Pressure for 
larger deliveries, under extensive running contracts, is 
increasing in intensity but makers cannot add greatly 
to output until fuel supplies increase considerably. 


material delivered over any period they can persuade 
sellers to name, but producers refuse to entertain offers 
of new business until they see some prospect of a sub- 
stantial removal of the accumulations of tonnage still 
transport. An increase in the output of 


on a disappointing scale. Satisfactory imports of high- 
grade foreign ores, however, are coming to hand. The 
total tonnage supply of pig iron falls inconveniently short 
of current needs, and both semi-finished and finished steel 
commodities are wanted in much larger quantities than 
are obtainable. 


Foundry and Basic Iron.—Scarcity of high-phosphorus 
pig iron occasions much concern. Both pig and cast-iron 
scrap are urgently needed in bigger parcels for the light- 
éasting plants. Allocation of distri»utable tonnage of 


limits forward licensing to two months’ supply owing 
to the uncertainty of the outlook. 
is going promptly into use at the makers’ adjoining 
consuming plants. _ ; 
Hematite, Low-Phosphorus and Refined Iron.—The 
make of East-Coast hematite is barely sufficient for the 
requirements of essential home users, and the expanding 
demand seems likely to tax the sources of supply in the 
near future. Similar conditions exist in branches of 
industry turning out low- and medium-phosphorus 
grades of iron. Outputs of refined iron are readily 
taken up. 


Manufactured Iron and Steel—Works engaged in 
providing semi-finished and finished iron are not so 
busily occupied as are steel-producing departments, but 
are very actively employed. Steel semies continue in 
strong request. The call for billets is much greater 
than makers can cope with and the pressure for maximum 
deliveries of sheet bars, blooms and slabs shows no dimin- 
ution. Preparations are nearing completion for the con- 
tinuous operating of open-hearth steel plant, which is 
likely to give a substantial increase in the output of 
steel ingots. The demand for all classes of finished steel 
greatly exceeds supplies. Orders for sheets are now 
difficult to place for delivery over periods this year and 
plate producers cannot accept bookings for supply earlier 
than six months ahead. Delivery dates indicated for 
joists and sections are over the last quarter of the year, 
while new contracts for all railway requisites and pit 
props, arches, and colliery roofings cannot be arranged for 
completion before towards the end of the year. 





LECTURES ON THE PRESENTATION OF 'TECHNICAL 
INFORMATION.—A course of four lectures on “‘ The Presen- 
tation of Technical Information ” will be delivered by 
Professor R. O. Kapp, Dean of the Faculty of Engineering 
in the University of London on Fridays, April 25, May 2, 
9 and 16, at 5.45 p.m., in the Eugenics lecture theatre, 
University College London, Gower-street, W.C.1. Ad- 
mission is free, without ticket. 





PRICE OF ALUMINTUM.—The Minister of Supply has an- 
nounced that, on and from March 24, the price of virgin 
aluminium in ingot or notch-bar form has been increased 
from 721. 15s. to 801. per ton, delivered into consumers’ 
works. The new price applies to metal of from 99-0 per 
cent. to 99-5 per cent. purity. Metal of 99-6 per cent. 
purity is 881., of 99-7 per cent. purity 921., of 99-8 per 
cent. purity 971., of 99-9 per cent. purity 130I., and of 
99-99 per cent. purity 1801. per ton. ; 





DIEsEL GENERATOR Sets FoR INDUSTRY.— Associated 
British Oil Engines, Limited, Duke’s-court, 32, Duke- 
street, St. James’s, London, 8.W.1, have obtained Minis- 
try of Supply priority for the supply of materials to 
manufacture 1,500 55-kW Digsel generator sets. It is 
hoped to supply these sets to firms who require an emer- 
gency supply of electric power. Each set consists of a 
four-cylinder four-stroke engine rated at 88 h.p. at 
1,000 r.p.m. and built by Messrs. J. and H. McLaren, 
Limited, Leeds ; direct-coupled to a generator providing 
alternating current on the three-phase four-wire system 
at 400 volts. The generators and switchgear are being 
manufactured by the Brush Electrical Engineering Com- 
pany, Limited, Loughborough. It is hoped to commence 
deliveries in November. The selling price will be about 
2,3001., and we are informed that the Ministry of Supply 
are anxious for the sets to be distributed to the firms 





Basic-iron production |; 


NOTICES. OF MEETINGS. 


Ir is requested that particulars for insertion im this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
March 31, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “ Developments in Fractional-Horse 
Power Motors,” to be opened by Mr. A. N. D. Kerr. 
North-Eastern Centre: Monday, March 31, Royal 
Station Hotel, Newcastle-upon . 6.15 p.m., Annual 
General Meeting. 7 p.m., Conve me. North Midland 
Installations Group : Tuesday, April 1, 6 p.m., Corpora- 





‘tion Electricity Department, Whitehall-road, Leeds. 


** Modern Electric Lift Practice,” by Mr. L. S. Atkinson - 
North-Western Installations Group: Tuesday, April 1, 
6 p.m., Engineers’ Club, Manchester. ‘“‘ Coreless Induc- 
tion Furnaces,” by Mr. M. J. Marchbanks. Cambridge 
Radio Group: Tuesday, April 1, 6.30 p.m., Cavendish 
Laboratory, Cambridge. ‘ Pulse-Testing of Wide-Band 
Networks,” by Messrs. D. C. Espley, E. C. Cherry and 
M. M. Levy. Radio Section: ,Wednesday, April 2, 
5.30 p.m., Victoria-embankment, W.C.2. Additional 
Meeting, Radiocommunication Convention. For pro- 


.gramme, see page 219, ante. Tees-Side Sub-Centre : 


Weduesday, April 2, 6 p.m., Cleveland Scientific and 
Technical Institute, Middlesbrough. “ Commercial 
Development of Electricity Supply as a Consumer 
Service,” by Mr. C. T. Melling. 


_ NortH-East Coast INSTITUTION OF ENGINEERS AND 


| SHIPBUILDERS.—Tees-Side Branch: Monday, March 31, 
6 p.m., Cleveland Scientific and Technical Institute, 


Middlesbrough. ‘ The War Effort and Organisation of 
British Shiprepairing, 1939-45,” by Sir Lawrie Edwards. 


INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—North-East Coast Branch: Monday,-March 31, 
6.30 p.m., Neville Hall, Newcastle-upon-Tyne. ‘“‘ Weld- 
ing as Applicable to the Heating and Ventilating Indus- 
try,” by Mr. Ryalls. Institution: Wednesday, April 2, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. “‘ Atmospheric Conditions in Industry.” (i) 
“The General Problem,” by Mr. L. N. Duguid. (ii) 
* Standards Related to General Ventilation,” by Mr. 
W. A. Attwood. (iii) ‘“ Poisonous and Explosive Atmos- 
pheres,” by Mr. 8S. H. Wilkes. 


INSTITUTION OF CrvIL ENGINEERS.—Tuesday, April 1, 
5.30 p.m., Great George-street, S.W.1. ‘* Marine Airport 
Facilities for Civil Flying Boats,” by Mr. B. C. Hodgson. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 1, Institution of Mechanical Engineers, Storéy’s- 
gate, S.W.1. 5.30 p.m., Annual General Meeting. 
6 p.m., Joint Meeting with THe INSTITUTE OF “BRITISH 


FOUNDRYMEN. “Cast Crankshafts,” by Mr. R. B. 
Templeton. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS .IN 


ScoTLanp.—Tuesday, April 1, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Model and Full-Scale Towing 
Tests in Connection with the Net Defence of Ships,” by 
Dr. G. Hughes. 


HULL CHEMICAL AND ENGINEERING SOCIETY.—Tués- 
day, April 1, 6.30 p.m., Church Institute, Albion-street, 
Hull. Joint Meeting with Tae InstTrrvuTe OF FUEL 
(Yorkshire Section). ‘‘ Low Temperature Carbonisation,” 
by Mr. W. A. Bristow. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 1, 7 p.m., 198, West-street, Sheffield. “‘ Isothermal 
Transformations.” 


INSTITUTE OF FUEL.— North-Western Section : Wednes- 
day, April 2, 2.30 p.m., Engineers’ Club, Manchester. 
Annual General Meeting. (Preceded by an informal 
luncheon at 1 p.m.) 


RoyaL STatTisTicaL Socrery.—Wednesday, April 2, 
5.15 p.m., London School of Hygiene and Tropical 
Medicine, Keppel-street, W.C.1. ‘“ Statistical Investiga- 
tion of Casualties Suffered by Certain Types of Vessels,” 
by Dr. S. Vajda. 


JUNIOR INSTITUTION OF ENGINEERS.— Midland Section : 
Wednesday, April 2, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. ‘Some Aspects of the Physics 
and Testing of Electrical Sheet Steels,” by Mr. N. F. 
Astbury. 

INSTITUTION OF PRODUCTION ENGINEERS.—Nottingham 
Section: Thursday, April 3, 7 p.m., Victoria Station 
Hotel, Nottingham. ‘“‘ History of the Large Internal- 
Combustion Engine,” by Mr. H. J. Gibbons. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
April 11, 5.30 p.m., Storey’s-gate, St. James’s Park, 
S.W.1. Extra General Meeting in conjunction with 
Applied Mechanics Group. “Tensile Yield Strength of 
Certain Steels Under Suddenly-Applied Loads,” by 
Prof. F: V. Warnock and Dr. J.B. Brennan. ‘“ Dynamic 
Yield Strength of Steel at an Intermediate Rate ef 
Loading,” by Messrs. A: F. OC. Brown and R. Edmonds. 





whose need is greatest. 
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HE “OYC-ARC” STUD-WELDING EQUIPMENT. ~ 
. MESSRS. STELMAR, LIMITED, LONDON. 
(For Description, see page 234.) 

















Fie. 3. B/1 Wiper For §-mn Stups. 


Discussion ON NAVAL ArRoraFrr.—a<A full-day dis- 
cussion on “ Naval Aircraft ’’ will be held under the 
auspices of the Royal Aeronautical Society at the Institu- 
tion of Civil Engineers, Great George-street, London, 
S.W.1, on Wednesday, May 7. Two papers will be read 
at the morning session, which opens at 11 a.m., namely, 
“ Aircraft Design,” by Mr. W. S. Farren, C.B., F.R.S., 
and “ Equipment,” by Mr. L. Boddington. A third 
paper will be read at 2.30 p.m., by Commander F. M. A. 
Torrens-Spence, D.S.O., D.S.C., R.N., on the subject of 
** Operational Flying.”” At 3.30 p.m., films illustrating 
“ Deck Landing,” will be shown by Mr. W. G. A. Perring. 
The evening session, from 5 to 6.30 p.m., will be devoted 
to a general discussion and summing up by the chairman. 





Otp LocomoTtvE FOR NEWCASTLE MusEUM.—A 
locomotive {which was in continuous service for 
nearly 70 years is to be exhibited in the Science and 
Engineering Museum at Newcastle-upon-Tyne. It is a 
0-4-0 Black, Hawthorn locomotive, the only surviving 
example of the earliest type of industrial: locomotive 
designed by that company. It was built in 1874 and 
used at a works in Hebburn-on-Tyne until 1943, when the 

















Fie. 4. Equrement ror B/S WeELpzr. Fic. 5. B/1 WeprEr on STAND. 











Fra. 6. Tusts or §-mn. WELDED Srups. 


cing useful 
works were closed and sold to Messrs. George Cohen | the scrap heap. It was still capable of d 

Sons and Company, Limited, for dismantling and|work. The makers, Messrs. Black, Hawthorn | 97 
disposal. Messrs. Cohen presented the engine to the | Company, were a firm of Gateshead engineers, esta cae 
North-Eastern Historical Engineering and Industrial} in 1866. The business changed hands in 1898, an 
Society, who were anxious that it should be saved from ! finally closed down in 1902. 





eee ae 


~ 


e~ aa o@oaea ors ose ws De wet oS 


aan ae oe ee oe ak ao ok. ee. ee. | 2 oe 


2fe hee 











Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provineial 
Bank, Limited, Charing Cross Branch.” - Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, heer chip 
bn. SEO MCCS 0 OF 3] Seca ee 


For Canada «........: fais sargormasseiehe ns 
Subscribers receiving incomplete copies through 
Rewsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 











ADVERTISEMENT RATES. 


Terms for displayed. advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as ‘for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and-9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” ete., is 8s. for the first four lines 
or under-and 2s. per line up to: one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
Sppearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 


ti. 





TIME vor RECEIPT or ADVERTISEMENTS. 


Classified: advertisements intended for insertion in 
rely oe ar etna ad acti ia not later 
ion Serene eee 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
Teceived at least 10 days previous to the date of pub- 
lication. otherwise it may be impossible to submit 
Proofs‘for approval. 


The Proprietors will not hold themselves responsible 
for advertisers’ {ac I Jn Sle pesmi op mee 
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LOCOMOTIVE POWER AT 
SPEED. 


THERE is a virility about the steam railway 
engine that not only makes it a very proper study 
for mechanically-minded mankind, but commands 
the affection of its votaries from boyhood onwards, 
so that even its faults are endearing and never lack 
loyal defenders to attribute to them some compen- 
sating merit; but, with the present competition 
of electric and Diesel traction, and the prospect of 
gas turbines and atomic energy to come, the steam 
locomotive is being increasingly hard 
especially on the score of power output at high 
speeds. Any constructive attempt to increase the 
general knowledge and advance the art of locomotive 
design with particular respect to this point is there- 
fore sure of as cordial a reception as that accorded 
to the paper on “‘ The Development of Locomotive 
Power at Speed,” which Mr. E. L. Diamond, M.Sc., 
presented to the Institution of Mechanical Engineers 
on February 21. 

It may be asserted with justice that steam- 
locomotive performance has made phenomenal 
progress during the past 50 years, despite the lack 
of any fundamental change in either construction 
or working principle. Failure to appreciate that 
progress at its full value is attributable, in part, to 
the restrictions imposed, perhaps more stringently in 
this country than elsewhere, upon the power of 
locomotives, in so far as power is dependent on size. 
The fact that power output has increased out of 

tion to-size was at the root of Mr. Diamond’s 
paper, and he rightly emphasised that the remarkable 
steam-generating qualities of the locomotive boiler 
have commonly the ability of the engine 
to make use of the steam. This effect appears as a | nantly 

ive diminution of the mean effective pressure 
in the cylinder as the speed of the engine increases, 
and the degree of success achieved in preventing or 
delaying it is very largely a measure of the improve- 





ment in locomotive power at high speeds. Mr. 





higher range of boiler pressures. His 0 

conclusion, however, was that the increased thermal 
efficiency offered by higher steam cannot be 
fully realised above about 250 Ib. per square inch 
without the proportional decrease of clearance 
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compounding affords. Theoretically, that pressure 
marks the point at which the gain due to increase 
of simple expansion ratio begins to be ourweighed 
by losses associated with the clearance space 
whereas, with compounding, only the indiaes 
volume of the high-pressure cylinder affects the 
basic efficiency relative to that of the theoretical 
steam cycle, if the proportions between the cylinders 
and their clearance volumes be correct. 

In the course of the discussion, almost the same 
point was approached from a different standpoint, 
by the observation that the energy of steam per 
unit mass is closely proportional to its absolute 
temperature, and is far less markedly affected by 

alone. It is not difficult to envisage a 
condition of the steam. such that its speed of entry 
into the cylinder of an engine operating at high speed 
would need to exceed that of sound in the steam. 
Even within accepted limits of locomotive boiler 
pressure, therefore, high-speed operation can take 
advantage of higher pressures only to the extent.that 
valve gear can be designed to suit. Clearly, it is 
not valid to argue that, because progressive increases 
of steam pressure in power-station plant have led 
to corresponding improvements of thermal efficiency, 
the same is true of the reciprocating railway engine. 
The upper limit of pressure deduced by Mr. Diamond, 
however, may need modification in practice to allow 
for the loss of steam pressure between the boiler 
and the cylinder, due to resistances offered by the 
regulator, the superheater tubes, the steam passages 
and the ports. Among théese and other sources of 
power loss, it is useful to distinguish some that 
increase with rate of steam consumption from others 
that vary with engine speed. An incidental conse- 
quence of the.former type is the practical limit of 
steam generation imposed by the hand firing of coal 
fuel, as contrasted with the use of oil fuel or mecha- 
nical stokers. The efforts of a single fireman may be 
insufficient to taaintain a high boiler pressure unless 
the steam is throttled at the regulator; in which 
case, the steam-chest pressure may be no higher 
than would be the case with a lower boiler pressure 
and a wide-open regulator. 

While the losses of steam pressure between boiler 
and steam chest are widely realised as detrimental 
to the maintenance of power at high rates of per- 
formance, the progressive attenuation of indicator 

as engine speed increases points especially 
to the difficulty 0 of getting steam into and out of 
the cylinders as being a major cause of power 
limitation. This well-established feature of the 
reciprocating engine can seldom have been bette: 
demonstrated than by the comparison of power/ 
speed characteristics for different locomotives, 
with which the second half of Mr. Diamond’s paper 
was concerned. His work showed that the main- 
oer boa. 4 steam power at speed is predomi- 

a ‘question’ of valve gear, the value of 
compounding, while not negligible, being secondary 
by comparison. The progression from short-lap 
valve gear, through long-lap gear and piston valves, 
upto the most advanced modern locomotives 
embodying poppet valves and well-designed steam 
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passages,” marks a dntinued and ot 
pact rer onc a crores be ps cache: 
to that developed at low speed. It is worth men- 
e 
along these lines’ is no more than inci- 
dentally concerned with thermal efficiency; the 
criterion of merit is rather the power at sp 
available from unit weight of machinery, which is 
generally of more importance from the standpoint 
of railway operation. 

Not the least interesting part of Mr. Diamond’s 
paper was the method developed for the com- 
parison of aay locomotive performances relative 
to speed. To do this with any claim to validity is 
no easy matter, if only because of the large number 
of independent Variable factors that contribute to 
the characteristié relationship, and which differ 
significantly between engines of approximately the 
same type defined on the basis of valve design and 
mode of steam expansion. Mr. Diamond’s procedure 
of formulating an empirical law relating the actual 
to the theoretical mean effective pressures, over a 
practically reasonable range of speed, amounts to 
a modification of a simpler power law proposed by 
Professor W. E. Dalby some 40 years ago. Within 
the limits of experimental data available to him, 
Dalby proposed a linear law that was, no doubt, 
serviceable to a sufficient approximation, and he 
based his relative mean effective pressure on piston 
speed. With more numerous and reliable-test data 
for guidance, and with as much, if not more, 
likelihood of physical exactness, Mr. Diamond 
adopted an exponential form of power law; but, 
in referring his data to revolutions per minute as 
the speed base, he laid himself open to criticism 
on the counts that his formula was dimensionally 
inconsistent, and that, from purely physical con- 
siderations, the attenuation of the indicator dia- 
gram, indicative of loss of power with increase of 
speed, depends rather on the inability of the steam, 
during admission, to’ keep pace with the piston, 
that on the mere frequency with which the steam 
cycle was repeated. 

Tn so far as this criticism is sound, it follows that 
the number of cylinders in which power is being 
developed is a factor of importance perhaps com- 
parable with the nature of the valves and the 
steam expansion, which were adjudged by Mr. 
Diamond to be the major features discriminating 
among different engine types. Some experimental 
evidence bearing on this controversial question 
came up in course of the discussion, in the shape 
of a comparison between the performance charac- 
teristics of an orthodox locomotive and a multi- 
cylinder steam railcar. Graphical presentation of 
these results displayed convincingly that piston 
speed was preferable to revolutions per minute as 
a basis on which to compare the power charac- 
teristics of a steam engine in relation to speed. 

The foregoing references to experimental results 
of locomotive performance are a reminder that the 
usual type of steam-engine indicator, embodying a 
spring-controlled piston and parallel motion on the 
pressure side, and a mechanically-actuated stroke 
base driven from the crosshead, is liable to errors 
due to the inertia of its moving parts. Such errors 
ar? not only inherently augmented by increasing 
rates of engine working, but their proportional 
effect on mean effective pressure is enhanced by 
the decreasing size of the indicator diagram. 
While these considerations are unlikely to affect 
very seriously the general trends of the power/speed 
characteristics deduced by Mr. Diamond, they 
suggest a cautious rather than a rigorous application 
of his numerical coefficients. 

Far from being disparaging, the constructive 
criticism that was directed to Mr. Diamond’s paper 
may be regarded as a tribute to the solid merit of his 
work. His methods of analysis were illuminating, 
his main conclusions were instructive, and his 
general method of presenting the actual deviation 
of cylinder pressure as a function of speed, for a 
wide range of locomotives, offered in principle an 
undoubtedly serviceable criterion for assessing the 
performance of existing locomotives in respect of 
power development, as well as a promising basis 
on which to estimate the probable power/speed 


characteristics of proposed designs for new loco- 
motives. 


| 





THE MOBILITY OF 
ARMY TANKS. 
Tue tank, like most machines, is a compromise 
in design. The principal features which have to be 


speed | assessed are: total weight and size; character- 


isties of the armament; material, thicknesses, and 
angles of the armour ; speed, capacity for mancuv- 
ring, and cross-country iormance ; accommo- 

ion for crew and storage space for ammunition, 
wireless aj and fuel; type, size, and 
weight of engine and transmission; reliability, 
and ease of maintenance in the field; and, of 
course, considerations of production, including cost, 
availability of materials, designing for quantity 
production, etc. The primary consideration, how- 
ever, must be to equip the army with an offensive 
weapon which: is superior to the enemy’s. 

It is not the present intention to determine to 
what extent the designs of British tanks achieved 
this object during the war, but it is interesting to 
observe that partly because of the neglect of tank 
development between the wars and other circum- 
stances which will be referred to, the attention of 
designers was concentrated on two particular 
features of design when timely attention to a third 
feature might have conferred considerable benefits. 
The greatest effort was devoted to improving arma- 
ment and armour, but the mobility of tanks was 
neglected. In this connection, it is illuminating: to 
refer to an early reference to tanks. Sir Eustace 
Tennyson-d’Eyncourt, K.C.B., then Director of 
Naval Construction at the Admiralty, read a paper 
before Section G of the British Association, on 
September 10, 1919, entitled “‘ Account of the British 
Tanks used in the War,’’* in the course of which he 
remarked ; “. . . with the tanks'we have a mech- 
anical appliance which obliterates to a great extent 
the natural obstacles whieh hitherto, have been suffi- 
cient to stop the ordinary methods of locomotion. 
The best obstruction . . . to the tank was finally 
considered by the Germans to be to have a river or 
marshy ground in front of their lines.” He also 
referred to the value of tanks for bringing supplies 
up to forward troops, over ground that “had been 
rendered impassable in the ordinary sense of the 
term ”—a fact which was appreciated again in the 
recent war. 

Experience gained during the 1939-45 War empha- 
sised the significance of these remarks on mobility. 
It might be said, however, that although special 
tanks could cross rivers or lay a bridge, the standard 
types of tanks were checked by obstacles--which 
were, in fact, much less formidable than rivers. 
Mobility was one of the most i it. considera- 
tions in the tanks of the 1914-18 war. The Mark I 
was designed to climb a parapet 5 ft. thick and 
5 ft. high, having an exterior slope of 1 in 1, and 
it could cross a trench 10 ft. wide without falling 
in. It carried two 6-pdr. guns and weighed 28 tons 
in fighting trim, The Mark VIII tank, the pro- 
duction of which was only just beginning when 
the Armistice was signed, was a considerable 
improvement. It was 34 ft. 24 in. in length, 
enabling it to cross a trench 14 ft. wide; and 
the track ‘plates were increased in width from 
20} in. to 264 in., thus reducing the track-to-ground 
pressure to 18-0 lb. per square inch with no sinkage, 
and 13-3 Ib. per square inch with 6-in. sinkage. It 
weighed 37 tons. In the design of tanks for the 
1939-45 war very high step-climbing capacity was 
dispensed with, 3 ft. being the usual maximum. 
Since an obstacle in the shape of a perfectly vertical 
step is seldom encountered, this is not a serious 
disadvantage, provided the tracks are shaped to 


again ; but quite often, and especially during wet 
, they were unable to do so, owing to track 
slip. Track pressures were about 13 Ib. or 14 lb. 





* See ENGINEERING, vol. 108, pages 334, 366, and 371 
(1919). 
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from the air, anti-tank small-arms, and mines ; 
together with a gun of its own which would “ out- 
gun” the enemy. Until the winter of 1943-44, in 
Italy, that is for over two-thirds of the war years, 
the: two features of tank design which were of 
greatest importance were armament and armour, and 
because development, not unnaturally, was largely 
based on reports from the field, attention was direc- 
ted primarily to these two requirements. The 
first winter of operations in Italy, and subsequent 
experience in Europe, however, indicated that mobi- 
lity on heavy ground was also a factor of some 
importance. In the desert, tanks could go almost 
anywhere, and the issue in battle depended pri- 
marily on the gun and the armour, but the’ hills, 
ploughed fields, ditches, and wet weather of Europe 
could, and did, render tanks impotent. There were 
ditches of such a width that they constituted natural 
anti-tank obstacles, hills which were too steep for 
tanks (but not too steep to be ploughed) and even 
level fields which could not be traversed after rain. 
Tanks and tank regiments became almost a liability, 
because they absorbed man-power in the field and 
at the base, and the infantryman came into his own 
again. Early operations in Burma also had demon- 
strated the indifferent mobility of tanks. 

Fortunately, the German army was similarly 
handicapped ; but the Allies (and Germany) lost 
an opportunity to produce a tank with a cross- 
country performance suited to the new conditions. 
An army equipped in this manner would have had 
a strategical advantage, not as decisive as that which 
accompanied the introduction of the first tanks in 
the 1914-18 war, but sufficient to relieve the stagna- 
tion of winter operations in Europe. It must be 
admitted that tanks are at a disadvantage in close 
country, especially since the advent of effective 
anti-tank small-arms, but it is not trae to say that, 
on that account, they are confined to firm dry ground 
in open country. Tanks which could operate over 
sections of a front which were impassable to the 
enemy’s tanks would be valuable weapons. 

When the limited mobility of the tanks then in 
use was appreciated, attempts were made 
improve it. Track sear gs were reduced, and 
resistance to slip impro fitting “ grousers 
to some of omy Ser links, which were detachable 
plates, greater in width than the track itself, and 
having a rib or ribs to grip the ground. It was then 
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ship of the Society. Amorig them, in alphabeti 
per hy were Dr. G. M. Bennett, M.A., F-R.LC., the 
Government Chemist, who has done much work on 
the reactivity and co ion of organic mole- 
cules;. Mr. W. S. Bisat, a civil engineer who has 
made a special study of carboniferous stratigraphy 
and palaeon ; Professor W. J. Duncan, D.Sc. 
(Eng.) (Lond.), M.I.Mech.E., F.R.Ae.S., who occu- 
pies the Chair of Aerodynamics at the College of 
Aeronautics, Cranfield, and who has made notable 
contributions to an understanding of flutter in air- 
craft ; Professor Meredith Gwynne Evans, head of 
the Department of Chemistry, University of Leeds 


who has made distinguished contributions to chémi-’ 


cal kinetics ; Mr. D. A. Jackson, lecturer in spectro- 
scopy, Oxford, who has worked out a method’ for 


separating close spectral lines and ing their 
wavelengths ;' Professor P. B. er who occupies 
the r of Physics at Birmingham University, and 


has conducted researches in atomic physics and on 
the development of micro-wave radar; Dr. E. Oro- 
wan, of the Cavendish Laboratory, Cambridge, who 
has been engaged on fundamental work on the 
physics of the plastic deformation, fracture and 
fatigue of metals ; Professor F. Paneth, head of the 
Chemistry Department, University of Durham, who 
has made pioneering investigations in radio chemis- 
try and discovered free organic radicles of short 
life ;| Professor F. J. M. Stratton, D.S.0., O.B.E., 
M.A., LL.D. (Glas.), who occupies the Chair of 
Astrophysics at Cambridge University and who has 
done much research work on nove and has helped 
to plan and organise work for the observation of 
eclipses; and Air Commodore Frank Whittle, 
C.B.E., M.A., F.R.Ae.S., Adviser (Engines) to the 
Controller of Supplies (Aircraft), Ministry of Supply, 
the well-known jet-propulsion engineer and scientist. 


Tae RADIOCOMMUNICATION CONVENTION. 


The Radiocommunication Convention, which has 
been arranged’ by the Institution of Electrical 
Engineers, began at Savoy-place, Victoria-embank- 
ment, London, W.C.2, on Tuesday, March 25, and 
concludes to-day (Friday, March 28). The Presi- 
dent, Mr. V. Z. de Ferranti, occupied the chair at 
the opening meeting, when an address was given 
by the President of the Board of Trade (the Rt. Hon. 
Sir Stafford Cripps, M.P.). In the course of his 
remarks, Sir Stafford said there was an obvious 
difference between radiolocation, on which a cone 
vention was held a year ago, and radiocommunica- 
tion. Radiolocation had been developed in the 
strictest. secrecy, but the spectacular results had 
been unduly publicised and. were well known to the 
whole: world. Radiocommunication was an art 
which-had been well developed before the war and 
the practical results of which had become almost 
commonplace. The second part of the story would 
not, therefore, have the romance of the first, but 
its war-time achievements would be no less valuable 
to the community in future. The papers that were 
to be presented at the Convention would 
over a wide front and a great many would describe 
work which had been done at Government research 
establishments. ‘This, however, was not a true 
reflection of what had been done; as the very 
valuable work which had been carried out by 
industry had resulted in: blue-prints rather than 
scientific papers. and in the adaptation to modern 
manufacturing methods of the ideas incorporated 
in rough working models. There had been, in fact, 
an almost perfect co-operation between the Govern- 
ment research and development establishments and 
industry with its capacity to get quickly into pro- 
duction some piece of laboratory apparatus. A 
lecture on “The Telecommunications in War ” was 
then delivered by Sir Stanley Angwin. This lecture 
covered in detail the steps taken during the war to 
achieve a rapid and reliable communication system 
by, the use of both line and fadio. A vote of thanks 
Jackin Wi chabind of tho Tae eee ren 

i e Radio Section of the 


cal | Wednesday, March 19, 


der the. chairmanship of 
Mr. D. Howard Wood, President of the Institute of 
British Foundrymen.. The meeting was divided 
into a morning and.an afternoon session, and, at 
the morning session, the first and second reports 
of the Basic Cupola Sub-Committee of the Technical 
Council of the Institute of British Foundrymen 
were presented by Mr. L. W. Bolton, chairman of 
the Sub-Committee. Both of these reports have 
been reprinted in our columns, the first on pages 
225, 265 and 318 of volume 158 (1944), and the 
second on page 19 of volume 162 (1946). The 
experiments described in the reports confirm that 
stabilised dolomite is a sati material for the 
lining of a cupola and that stabilised-dolomite 
cement is a. satisfi patching material. With 
carefully-controlled conditions of operation, dephos- 
ude of low-phosphorus metal, during cupola 
ing, is shown to be possible. The third report 
of the Basic Cupola Sub-Committee, entitled ‘‘ The 
Desulphurisation and Dephosphorisation of Molten 
and Pig Iron in Basic-Lined Ladles,” has 
been, published recently, in duplicated typescript 
form, by the Institute of British Foundrymen, and 
the afternoon session of the meeting was devoted 
to its discussion. In this third report it is concluded 
that.cupola, iron containing low proportions, namely, 
less than 0-2 per cent., of silicon, can be appreciably 
dephosphorised by treatment with sodium carbonate 
in the amounts normally employed for desulphurisa- 
tion... The presence of silica, it is stated, tends to 
inhibit.dephosphorisation ; on the. other, hand, the 
results of experiments have shown that increased 
dephosphorisation can be obtained by the use of a 
mixture of mill scale and sodium carbonate. 


L.N.E.R. Locomotive Derstan, 1923-41. 


The interest in a period of locomotive design on 
a particular railway is considerably enhanced if 
someone with personal knowledge adds the inner 
story of trials and errors, proposals and rejections, 
to the outward evidence of the locomotives which 
were actually produced. In a paper read before 
the Institution of Locomotive Engineers on Wednes- 
day, March 19, 1947, Mr. B. Spencer revealed these 
aspects of the regime of the late Sir Nigel Gresley, 
who was Chief Mechanical Engineer.of the London 


although it was left largely to. speakers in the subse- 
quent. discussion to recall the personal touches of 
Sir Nigel’s work. The period was unique, in that 
it covered the first 18 years in the life of the 
second largest of the four groups arising out of the 
amalgamation, at the beginning of which the 
L.N.E.R. took over 236 different classes of loco- 
motives, and it was the period between the wars 
when the expansion of road transport gave rise 
to keen competition. Sir Nigel was a confirmed 
advocate of the three-cylinder engine, with his 
conjugated valve gear, which combined the motion 
of the two outside gears to drive the inside-cylinder 
valve. Mr. O. V.S. Bulleid remarked that, although 
three cylinders provided a more even torque than 
two, a two-cylinder engine might succeed in starting 
a heavy train on a gradient, provided sufficient 
adhesion was obtained, due to its greater peak trac- 
tive effort, where a three-cylinder engine with the 
same mean tractive effort would fail. Mr. E. S. 
Cox thought that three cylinders were justified only 
when it could be shown that two were inadequate. 
The author showed how the exchange*of engines 
between the L.N.E.R. and G.W.R., in. 1925, led to 


had already used them on the K3-class 2-6-0 engines. 
Lentz valves were given considerable trials, 
but experiments with Caprotti valves, unfortunately, 
were interrupted by the war. Among the many 
projected designs: which, for various reasons, never 
came to fruition, were a six-cylinder uniflow engine, 
several tank engines, including one with a wide 
firebox (although Sir Nigel only built one new class 
of tank engine for the L.N.E.R.), and a 2-6-4-4 





articulated engine and tender. There was also 


and North Eastern Railway from 1923. to 1941, | pub 


the adoption of long-lap valves, although Sir Nigel | age 


streamlining, and the reasons for the failure of 
‘the four-cylinder compound locomotive No. 10,000 


which had a water-tube boiler. 


RESEARCH ON THE ELECTRICAL EQUIPMENT OF 
AvTomoTIve SysTEms. 

It is announced that the British Electrical and 
Allied Industries Research Association has. formed 
a new sectional committee for the study and 
development of the electrical equipment of auto- 
motive systems, with particular reference to 
electrical ignition systems, radio interference sup- 
pression devices and electrical accessories. This 
Committee will be made up of representatives of 
the Ministry of Supply, the Admiralty, the Motor 
Industry Research Association, the British Internal 
Combustion Engine Research Association, the 
Department of Scientific and Industrial Research, 
and most of the leading manufacturers of auto- 
mobile electrical components. The chairman will 
be Dr. E. A. Watson, of Messrs: J. Lucas, Limited, 
and the secretary Mr. W. Nethercot. The genesis 
of this Committee may be said to date back to 1933 
when the Electrical Research Association undertook 
large-scale investigations into radio interference 
from electrical plant and apparatus, including motor- 
vehicle ignition systems. As, however, interference 
from the latter source is generally serious only in 
the short-wave regions, it did not become im 
until the advent of television. On the other hand, 
ignition interference became of paramount import- 
atice during the war to the Fighting Vehicles Design 
and Development Department of the Ministry of 
Supply and the Electrical Engineering Department 
of the Admiralty, in connection with radio com- 
munication systems in armoured fighting vehicles 
and small naval craft. Other problems also arose in 
connection with ignition, to the solution of which the 
Electrical Research Association was called upon to 
make a major contribution through a Committee 
comprising representatives of the Ministry of 
Supply, Air Ministry, Admiralty, and manufacturers 
of electrical equipment for the motor industry. 


Guten Sama anp GuEN Tarsan Hypro- 
Exectric ScHEMEs. 
The North of Scotland Hydro-Electric Board 
lished their Glen Shira project (Constructional 
Scheme No. 12) on Wednesday, February 26. This 
involves the construction of a reservoir at Sron Mor 
in upper Glen Shira, 1,125 ft. above sea level, which 
will draw water from the River Shira and its tribu- 
tary Aln na Sithean and from the head waters of 
the Rivers Fyne and Cladich. The discharge from 
this reservoir will pass through a power station, with 
an installed capacity of 4,000 kW, to a subsidiary 
reservoir 965 ft. above sea level where water from 
the lower catchment area will be collected. From 
this point, the flow will be through a 44-mile tunnel 
and pipe line to the main generating station at 
Clachan, near the head of Loch Fyne, which will 
have an installed capacity of 40,000 kW.. The out-, 
put from the scheme, which, it is estimated, will be 
80,000,000 kWh per annum, will be transmitted to 
the Board’s Inveruglas switching station and thence 
to the grid of the Central Electricity Beard after 
local requirements have been met. It is also an- 
nounced that the Secretary of State has confirmed 
the North of Scotland Hydro-Electric Board’s con- 
structional scheme No, 4. This provides for the 
development of the resources of Glen Tarsan, supple- 
mented by water from the Garvie Burn. The stor- 
reservoir will be formed by building dams across 
Glentarsan Burn and at the head of Glen Lean. 
Water will be taken from this reservoir by tunnel amd 
pipe line to the head of Loch Strivan where a power 
station with an installed capacity of 6,000 kW and 
an average annual output of 13,500,000 kWh will be 
built. This station will be connected with the main 
generating station of the Shira scheme and the 
transmission line erected for that purpose. will form 
the backbone of the Board’s North Cowal distribu- 





tion scheme on the east side of Loch Fyne.. 
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LETTER TO THE EDITOR. 


“ ENGYNES.” 
To THe Eprror oF ENGINEERING. 


Sm,—In your issue of March 14, on page 196, 
ante, Dr. Chatley uses.the word ‘‘ conjecture.” The 
word is appropriate ; both he and I are conjectur- 
ing, with little relevant information to guide us. 
My view is that rotary mechanisms probably pre- 
ceded the Greek period ; Dr. Chatley thinks it more 
probable that they, did not. In the nature of things 
it is impossible, and always will be impossible, to 
prove that his view is correct. He refers to lack 
of clear evidence that the chain of pots was known 
in earlier times ; but this lack, which I admit, does 
not necessarily lend support to his view. To quote 
Welton’s Manual of Logic: “‘ Non-observation does 
not prove non-existence of a phenomenon, unless its 
existence. would certainly involve its observation.” 
I am, perhaps, in a happier position as there.is some 
information already available which tends to lend 
support to my view, and there is at least a possi- 
bility that further archzological research will 
increase that support. 

Dr. Chatley concludes by hoping that I will find 
some evidence for my contention. _ I hope I was not 
contentious, and I did supply circumstantial evid- 
ence which seems to me of some importance. ‘This 
evidence includes the fact that various applications 
of rotary motion were known to Asiatic civilisations 
for many centuries before the Greek period. These 
applications include the spindle-whorl, the potter’s 
wheel, the cylinder seal, and the wheel and axle 
combination as applied to transport and operated 
by animal power. There is good reason to believe 
that drills for producing fire and making holes are 
of still more ancient origin. Finally, the earliest 
known illustration of the pulley, rope and bucket 
combination comes not from a country inhabited by 
Greeks, but from Babylonia. 

In my opinion, it is more probable that such 
developments were due to practical needs than to 
observation of rotary movements in the heavens by 
“our fathers,” as implied by Vitruvius in the 
passage to which Dr. Chatley refers. It also seems 
not unreasonable to suggest that peoples intelligent 
enough to apply rotary motion to such varied uses 
would also be capable of going a step farther by 
inventing the chain of pots. The evidence afforded 
by Koldewey, in his Hxcavations at Babylon, lends 
support to the belief that, in fact, this step had been 
taken for water-raising by the time of Nebuchad- 
nezzar II. : 

This brings us to a hundred years or so after the 
date which Dr. Chatley gives for the pulley and 
bucket illustration mentioned above. It also brings 
us to the time of Thales; that is, the dawn of the 
Greek period. Thales and other early Greek 

philosophers were natives of Ionia, a region of Asia 
Minor which, at that time, enjoyed trade relations 
with Babylonia, in which the ancient overland route 
between the Aigean and Susa must have played a 
prominent part. Thus, if the Babylonians actually 
used the chain of pots in the Sixth Century 8.c., it 
is just possible that the idea originated with the 
Greeks; especially as the Ionian thinkers, unlike 
many of those who came after them, developed their 
modes of thinking in close association with observa- 
tion of practical techniques. Nevertheless, I still 
incline to the view that this mechanism was one 
item in the empirical heritage of the Greeks; a 
heritage which they submitted to rational examina- 
tion, so laying the foundation of the scientific 
method of adapting the physical environment to the 
needs of mankind. 
Yours faithfully, 
Hvuex P. Vow.Es. 
The Leaze, 
*Oxlynch, Stonehouse, Glos. 
March 22, 1947. 





Roya Socrety OF ARTS.—The Trueman Wood Lec- 
ture of the Royal Society of Arts will be delivered by 
Sir H. Spencer Jones, M.A.,Sce.D., F.R.S., the Astronomer- 
Royal, at 5 p.m., on Wednesday, May 28. His subject 


OBITUARY. 


SIR JOHN GIBSON, O.B.E. 


Ir is ‘with regret that we record the, death, in 
fae ag 19, of Sir John Watson Gibson, 

Directotdiensral, Civil ~ Engineering 
Sreeiah, Ministry of Supply, during the war years 
1943-44, He was the son of Mr. R. E. Gibson and 
was born at Middlesbrough on August 9, 1885. 
After receiving his education at Middlesbrough High 
School he became a pupil in civil engineering, under 
Sir John Scott, on the Middlesbrough Dock in 1900 
and remained with him until 1908. Subsequently 
he was engaged on civil-engineering schemes in 
various parts of the world as a member of the staff 
of Messrs. S. Pearson and Son, Limited, and working 
under Lord Cowdray. During the years 1910 to 
1925 he was engaged on the construction of the 
King George Dock, Hull ; the. Queen Mary Reser- 
voir, Staines, the Sennar Dam and irrigation works 
on the Blue Nile, Sudan, and other works, and dur- 
ing the war of 1914-18 he was engaged as Director 
of Shell and Gun Production for the Ministry of 
Munitions, in the United States. In 1933, he went 
once again to the Sudan where he was engaged on 
the construction of the Gebel Aulia Dam, on the 
White Nile, until 1937. In 1940 Gibson was ap- 
pointed Controller of Building Construction, Minis- 
try of Supply, and was responsible for the building 
of Royal Ordnance Factories. In 1942, he was 
made Technical Adviser to the President of the 
Board of Trade and initiated opencast coal working. 
In 1943, as indicated above he was appointed 
Deputy Director-General of Civil Engineering 
(Special) in the Ministry of Supply and was respon- 
sible for the construction of the great artificial break- 
water for Mulberry Harbour at Arromanches, Nor- 
mandy. In recognition of his labours in this direc- 
tion he was knighted in 1945. After the war, as a 
member of the board of Messrs. Pauling and Com- 
pany, Limited, civil engineering contractors, Lon- 
don, he immediately turned his attention to recon- 
struction works. Sir John also served as chairman 
of Acton Bolt and Fine Thread, Limited. 





MR. W. FENNELL. 


WE regret to record the death of Mr. W. Fennell, 
which occurred at Sandiways, Cheshire, on Thursday, 
March 13, at the age of 70. William Fennell 
received his technical education at Finsbury Tech- 
nical College, London. After some years in a con- 
sulting engineer’s office, where he was engaged in 
the preparation and supervision of mechanical and 
electrical i ing schemes of various kinds, he 
held positions with the Galway electricity supply 
undertaking and the Brompton and Kensington 
Electricity Supply Company. He was appointed 
borough electrical engineer of Wednesbury, Stafford- 
shire, in 1904, and occupied this post for the next 
ten years. In 1914, he became resident engineer 
with British Insulated Cables, Limited, but a year 
later joined the North Metropolitan Electricity 
Supply Company. In 1918, he was appointed 

general manager and engineer of the Mid-Cheshire 
Flectricity Supply Company, Limited, then the 
Northwich Electricity Supply Company, and 
became a director of that undertaking and of the 
Mersey Power Company, Limited, in 1937. 

Mr. Fennell specialised in the generation of elec- 
tric power by Diesel and gas engines and represented 
the Institution of Electrical Engineers and the 
Diesel Users Association on the Fuel Oil 
Committee of the Ministry of Munitions during the 
1914-18 war. He was also engineer to the Coal 
Control in the Central Cheshire Area. 

He was elected an Associate of the Institution of 
Electrical Engineers in 1897 and after being trans- 
ferred to the class of Associate Member in 1903 
became a Member in 1913. He had served as 
chairman of the Transmission Section, the North 
| Western Centre and the North Western Centre| 
Transmission Group of that body. He 
founder and_past-president of the:Overhead 
Association, which was later merged in 
mission Section of the Institution of 
‘Engineers. .He contributed papers on 


i 





will be “‘ Modern. Astronomieal Instruments:” 


te 


legislation to the Journal in 1935 and 1946. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


Tue 1947 Spring Meeting of the Institution of 
Naval Architects opened at the Royal United Service 
Institution, London, §.W.1, on Wednesday, March 
26, the chair being taken by the President, Admiral 
of the Fleet Lord Chatfield. The annual report of 
the Council showed an increase in membership from 
2,616 in 1945:to 2,973 in 1946. Two Premiums were 
awarded during the year, to Mr. F. B. pa Becca 
and to Dr. R. S.. Guilloton, for their papers o 
“Structural Investigation in Still Water on the 
Welded Tanker Neverita,” and “The Theoretical 
Calculation of Wave Profiles and of the Resistance 
of Hulls,” respectively. The first award of the 
Watts Prize (for suggested improvements in the 
design of crews’ accommodation) was made to Mr. 
J. E. Church, associate-member, for his paper on 
“Improved Arrangement of Accommodation for 
Modern ‘Cargo Vessels”—which was given the 
place of honour as the first of the ten papers to be 
presented at the Spring Meeting—and a second 
prize was awarded to Lieut. E. Holmes, R-N-R., 
for his entry, a paper on “ Crews’ Accommodation 
in Merchant Ships.” The report mentioned that 
the Council had set up a committee, under the chair- 
manship of Sir Stanley Goodall, K.C.B., to revise 
the by-laws and regulations of the Institution and 
to make recommendations accordingly. During the 
year, a revision had been made of the regulations 
governing the various scholarships and it had been 
found possible to increase the financial value of 
several of them. Messrs. Parsons Marine Steam 
Turbine Company. and Messrs. Yarrow and Company, 
it was stated, had increased similarly the scholarships 
in marine engineering associated with their 
names. 

The President then announced the results of the 
Council election, which were as follows: Vice- 
presidents, Mr. G. W. Barr, C.B.E., and Mr. Lloyd 
Woollard, M.A. ; Members of Council, Dr. T. W. ¥. 
Brown, Sir James Callander, Dr. J. F. C. Conn, Mr. 
T. A. Crowe, M.Sc., Mr, J. a % rrr O.B.E., 
Mr: J. M. Murray, M.B.E., B.Sc., Mr. H. 8. Pengelly, 
R.C.N.C., Professor A. M. Robb, Dr. F. H. Todd, 
Mr. James Turnbull, O.B.E., and Mr. W. R. G. 
Whiting, M.B.E.; and as associate members of 
Council, Captain J. W. Harris, R.N.R., Mr. G. J. 
Innes, and Rear-Admiral H. G. Thursfield. The 


'membership elections, which were next announced, 


added to the roll of the Institution, or transferred 
to higher grades, 41 Members, 74 Associate-Members, 
42 Associates, and 67 Students. The President then 
‘presented the Premiums, and delivered his presi- 
dential address. 

Lord Chatfield’s address opened with a brief 
commentary on the institutional activities co. the 
past year, and then proceeded to survey the present 
situation in shipping and shipbuilding, and to 
examine the and needs of the immediate 
‘future. At the present time, Lord Chatfield said, 
British shipyards had under construction or on 
ted | their order books some 3,300,000 gross tons, of 
which 27 per cent. was for foreign account. The 
total value was estimated at about 250,000,0001., 
and the foreign orders at about 70,000,000. He 
‘sounded a note of ing, however, that the 
country and the industry could not afford to abandon 
or even to relax that spirit of patriotism whicli 
had won the war, because “there is a red light 
ahead,” namely, ‘“‘the high cost of ships and the 
‘long time taken to build them.” We hope to 
reprint Lord Chatfield’s address in an early issue. 

Mr. J. E. Church’s paper, and a paper on * * British 
‘Submarine during the War (1939-45),” by 
Mr. A. J. Sims, O.B.E., R.C.N.C., were then pre- 
sented and discussed. In the evening, the annual 
dinner of the Institution was held in the Connaught 
Rooms, with Lord Chatfield in the chair, The 
occasion being rendered especially memorable by the 
presence, as the guest of honour, of Mr. Winstoz 
Churchill, to whom Lord Chatfield presented the 
certificate of his election as an Honorary Member of 
the Institution. Mr. Churchill’s subsequent gg 
in responding to the toast of “Our Guest of 





Honour,”. was’ on a level of post-prandial oratory 
which justified the members’ fullest expectations 
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THE INSTITUTE OF 
_ METALS. sides 


Isyey 
(Continued from page 197.) 


Wuan the members reassembled at the Institution 
of Civil Engineers at 2.30 p.m., on Wednesday, 
March 5, for the second session of the meeting, 
President, Colonel P. G. J. Gueterbock, C.B., D.S.O., 
again occupied the chair. 


Hor-SuorTNEss or ALUMINIUM-SILICON 
ALLOoys. 


The first three papers on the agenda, namely, 


Aluminium-Iron-Silicon Alloys of High Purity,” 
also. by Messrs. A. R. E. Singer and P. H. Jennings ; 
and “ Properties of Aluminium-Silicon Alloys at 
Temperatures in the Région of the Solidus,” by 
Messrs. A. R..E. Singer and 8. A. Cottrell, were 
taken together for the purpose of discussion. All 
three papers, which were presented together by 
Mr.. Singer, concerned work carried out in the 
Department of Metallurgy of the University of 

Birmingham, and, in the first, the authors stated 
that their object was to study the mechanism of 
hot-shortness in aluminium alloys and its dependence 
on composition and mechanical properties at high 
temperatures. The investigation had been carried 
out on two similar series of ten aluminium-silicon 
alloys, one being used for casting e ts and 
the other for the preparation of sheet for welding. 
Each series: consisted of super-quality aluminium 
(99-5 per cent. aluminium), and eight alloys con- 
taining 0-25, 0-6, 1-0, 1-5, 2, 4, 8 and 12 per cent. 
silicon, respectively. Castings were made in an 
annular cast-iron mould, in which stresses were 
set up by contraction during cooling, and the 
welding experiments were carried out on sheet 
material under conditions of restraint. The results 
showed that in commercially-pure aluminium-silicon 
alloys containing approximately 0-2 per cent. of 
iron, there was a hot-short composition range 
extending roughly from 0-25 per cent. to 3 per cent. 
of silicon. No appreciable hot-shortness had been 
found in super-pure aluminium nor in alloys con- 
taining more than 3 per cent. of silicon. The 
greatest. degree of hot-shortness occurred. in alloys 
containing from 0-7 per cent. to 0-8 per cent. of 
silicon, and this probably coincided with the effec-" 
tive solid-solubility limit pertaining to the condi- 
tions of experiment. Castings and welds made in 
alloys within the hot-short composition range were 
subject. to cracking during solidification if free 
contraction were prevented. The compositions of 
the most frequently used commercial alloys of alu- 
minium with silicon lay beyond this range, but an 
undue amount of silicon in commercial aluminium 
made it hot-short and might cause much trouble 
during welding. 

In their second paper on “* Hot-Shortness of Some 
Aluminium-Iron-Silicon Alloys of High Purity,” 
the authors stated that within the limits of the 
alloys investigated, the aluminium-iron-silicon alloys 
exhibited similar tendencies to crack both in castings 
and welds. The addition of silicon to super-pure 
aluminium caused a sharp increase in hot-shortness, 
whereas additions of iron up to 0-5 per cent. had 
no appreciable effect. When iron and silicon were 
present together in quantities of up to 0-4 per cent. 
each, only the excess of silicon over iron was effec- 
tive in promoting hot-shortnees. Consequently, it 
was recommended that in commercially-pure alu- 
minium which was to be cast or welded in condi- 
cous in which high streases were likely to be set up 

during freezing, the silicon content should not exceed 
the iron content. - 


The third paper, by Mr. A. R. E. Singer. and | 


8. A. Cottrell, entitled “ ies of the Alu- 
minium-Silicon Alloys at in the 
Region of the Solidus,” contained a description of 
work carried out to determine the tensile properties 
of aluminium-silicon alloys at temperatures ranging 
from 400 deg. to 660 deg. C., to obtain information 
which would assist in the mechanism of 

The strengths of aluminium- 


‘| increased with in 





silicon content, but up 
to the solidus temperature, the 


while at the same time i a 
negligible ductility. The temperature range above 
the solidus over. which the alloys were a mae 
was dependent on their chemical composition, and, 
in conditions approaching equilibrium, increased to 
@ maximum at approximately 1-8 per cent. of 
silicon and then decreased to a small value at 
higher percentages of silicon. The extent of the 
hot-short temperature range, it was felt, was one 
of the most important factors in determining the 
hot-shortness properties of the alloys. 

Dr. E. G. West, who opened the discussion, con- 

the authors on an unusual blend of 
fundamental investigation and practical results 
which could be applied i > He com- 
mended the results to the practical man, the 
engineer and the metallurgist, because he believed 
that they were capable of useful commercial appli 
tion in the welding of structures liable to crack 
owing to the restraint imposed by the actual design 
and by contraction stresses. The next speaker, Dr. 
C. J. Smithells; said that while he had no fault to. 
find with the authors’ conclusions, he felt that, as 
summarised at the end of each paper, they might 
easily give a wrong impression of the composition 
and properties of commercial aluminium and its 
alloys as manufactured at the present time. In one 
paper, it was stated that the hot-short temperature 
range in the aluminium-silicon alloys increased with 
increasing silicon to a maximum at 1-8 per cent. 
silicon, ‘and then decreased to'a low value. In 
another paper it was stated that there was a hot- 
short range in commercially-pure alloys containing 
0-2 per cent. of iron and between 0-25 and 3 per 
cent. of silicon. So far as he was aware, however, 
there were no commercial aluminium-silicon 
containing the amounts of silicon indicated. The 
authors. also recommended that the silicon content 
should not exceed the iron content in commercially- 
pure Muminium. This was a sound conclusion, but 
it was not new. 

Mr. R. W. Ruddle said that it was interesting to 
find that the theory advanced in the papers to 
explain the occurrence of hot-shortness in alumi- 
nium-silicon -alloys was in substantial agreement 
with that proposed by Lees of the British Non- 
Ferrous Metals Research Association in 1946; 
namely, that the susceptibility to hot-shortness of 
an alloy depended on the magnitude of the tem- 
perature range, between the liquidus and the 
solidus, in which the alloy was coherent, this dan- 
gerous temperature range being determined by the 
freezing range and eutectic content of the alloy. 
The resulis given seemed to imply that alloys con- 
taining- more than about 3 per cent. of silicon were 
virtually free from the danger of hot tearing, but 
this was not necessarily true of a production casting 
in such alloys. It was a pity that no microscopical | i 
examination ofthe aluminium-iron-silicon alloys 
had been given, as it might prove informative to 
know something concerning the mode of occurrence 
of the iron in the various 

Mr. D. C. G. Lees said that the papers showed 
how two or three investigators, working apparently 
completely independently, could arrive at sub- 
stantially the same conclusions, and it was a great 





ApHESION oF Trx ALLOYS TO STEEL. 

The next paper‘taken was entitled “ The Influence 
of Composition on the Adhesion of Tin-Base 
Bearing Alloys to Steel” and was by Messrs. P. G. 
Forrester and L. T. Greenfield, of the ‘Tin Research 
Institute, Greenford, Middlesex. The paper was 
presented to the meeting by Mr. Forrester. The 
authors. stated that using ordinary hand-lining 
methods, bonds as strong as the white metal itself 
could be obtained with tin-antimony-copper alloys 
containing up to 3-5 per cent. of copper. The rate 
of cooling was not critical, but rather higher bond 
strengths were obtained with rapid cooling. With 
alloys contaifiing 7 per cent. of copper, a layer of 
Cu,Sn, might form at the bond and reduce its 
ductility and resistance to shock. The formation 
of such a layer took place only when cooling was 
from the bond and the steel was “ wetted” by the 
metal, but both these conditions were, for other 
reasons, essential to continuous bonding. The only 
practicable method of avoiding Cu,Sn, on the bond 
and to obtain good adhesion with 7 per cerit. copper 
alloys was to use a low casting temperature and very 
rapid cooling. The chisel test and Chalmers’ test 
both demonstrated the existerice of this type et 
bond weakness, but a plain static-shear test did not 


ca-|do-so. Chalmers’ adhesion test consisted of isolat- 


ing a “‘ plug” of white-metal by means of a trepan- 
ning drill and then drilling a co-axial hole through 
the steel with a flat-ended drill. By forcing the 
plug of white-metal off the steel by means of a ram 
in a compression rig, the bond was fractured over 
an area of annular shape. Fracture took place 
partly in tension and partly by tearing. Experi- 
ments with tin-antimony-copper-cadmium alloys 
containing up to 3 per cent. of cadmium showed that 
these alloys gave good bond strengths when slowly 
cooled. 

The only speaker in the discussion, Mr. P. T. 
Hollingan, said that an important omission had been 
made by the authors, in that no mention had been 
made of the composition or the surface condition 
of the steel used in the tests. He was pleased 
that the authors had underlined the importance of 
what they called dynamic adhesion tests. He 
agreed that the static tensile test, although valuable, 
was not sufficient ; unfortunately, however, there 
was not a single practical quantitative dynamic 
adhesion test. The old chisel test had to be relied 
on, but much depended on the way the chisel was 
prepared and the amount of force put into the test 
by the operator. As regards cadmium, he suggested 
that the authors should link up the influence of 
1, 2 or 3 per cent. of cadmitm with higher copper 
contents, up to 7 per cent. Particularly in the case 
of thin bearings, bond strength was probably of 
greater importance than the composition of the white 
metal. Mr. Forrester, in reply, said that the steel 
employed was cold-rolled ‘‘fully-killed”’ steel and 
had a carbon content of 0-17 per cent. No de- 
wetting had taken place. He agreed regarding the 
practical value of the chisel test ; it seemed to be 
the only test which could be applied to many 
bearings in practice. With regard to alloys con- 
taining cadmium, the authors had chosen the ones 
referred to in the paper because they appeared to be 

from the point of view of high-strength 
bearing metals. Cadmium alloys were hot-short, 
and if any t were made to remove them from 
the mould below 170 deg. C., very low bond strengths 
were obtained, but if they were allowed to cool down 
to 100 deg. C. undisturbed, higher values were: 
secured. 


Impurrries iy ALuMINIUM-MaGNEsIum ALLOys. 


“* Effect of Iron and Silicon Impurities on th. 
Tensile Properties and Heat-Treatment Character- 
istics of Sand-Cast Aluminium-10 per cent. Mag- 
nesium-. Test Bars,” was the title of the last 
paper considered on Wednesday afternoon. It was 
by Dr. R.T. Parker, Miss G. M. L. Cox, and Mr. AN. 
Turner, of Aluminium Laboratories, Limited, Ban- 
bury, Oxfordshire, and was presented by Dr. Parker. 
The authors stated that it had been observed 
in the past that, under commercial conditions, 
sand-cast test bars of aluminium-10 per cent. mag- 
nesium alloy had variable tensile ies, these 
variations both within a melt and between 
groups of bars cast from different melts. In the 
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present investigation, it: had been found that the 
differences between test. bars prepared from ‘the 
same melts of the alloy were almost eliminated by 
careful foundry technique, those remaining occurring 
only,.with. metal of greater impurity content. .To 


explain the differences between melts, groups of | 


D:T.D. test bars had been cast in dry sand from 
melts from 0-10 to.0-75, per cent...of | 
iron with from 0-10 to 0-50 per cent. of silicon. 
It had been found that, while an increase of iron) 
had a slightly beneficial effect, an increase of silicon 
drastically reduced the ultimate tensile strength and 
elongation. The proof-stress. value was. slightly 
increased with increasing total-impurity content. 
The optimum tensile properties of an alloy containing 
0:10 per cent. of iron and 0-10 per cent. of silicon 
appeared to be approximately 25 tons per square 
inch ultimate tensile-strength value and 35 per 
cent. elongation on 2 in., these values being obtained 
from test bars solidified under an air pressure of 
100 Ib. per square inch. A comparison of low- and 
high-purity, aluminium-10 per cent. ium- 
alloy test bars under varying heat-treatment con- 
ditions showed that the high-purity alloy was much 
the more sensitive to differences in solution- 
treatment time and temperature. 

‘The only speaker in the discussion, Dr. O. R. J. 
Lee, said thatthe problem of “scatter ” in tensile 
test results of D.T.D. test bars, carefully prepared 
in the foundry and heat-treated under closely- 
controlled conditions, was one of prime importance 
in.the commercial development of the D.T.D. 300 
alloy. It seemed that the wide scatter in tensile 
values must be sought in some minor variations in 
the. casting operations which the authors did not 
describe in detail, although they laid emphasis on 
the care they had taken. There was some evidence 
to indicate that small changes in the casting o 
tion, which affected the density of test bars onl 
to a very slight. extent, were responsible for varied 
effects of gas ion during heat treatment, 
and that the hydrogen produced by reaction of the 
magnesium with the furnace atmosphere had effects 
on the tensile properties of the test bars out of all 
proportion to its quantity. 

Dr. Parker, in reply, said that micro-examination 
of sections from the test bars indicated that oxide 
films were absent to a reasonable degree from the 
metal. Shrinkage porosity, although present in 
varying degrees, according to composition, was also 
reasonably under control. There was a little 
tendency for porosity to vary with impurity content, 
but, at no time, was it greatly excessive. Reference 
had been made to the lack of oxidation during the 
pouring period. The authors had not used any 
special addition and it seemed that there was some 
protective efiect on the metal by the flux-impreg- 
nated crucible, namely, a constant evolution of gas 
from the crucible which helped to keep oxidation 
down to a minimum. 

At this stage the President adjourned the business 
proceedings until the following morning. 

Axnuat DINNER. 


The toast of “‘The Institute of Metals and the 
Non-Ferrous Metal Industries,” at the annual 
dinner, held at the Savoy Hotel, London, on Wednes- 
day evening, March 5, was proposed by Sir Robert 
Sinclair, K.C.B., K.B.E., M.A., Pro-Chancellor and 
chairman of Council of the University of Bristol. 
He laid stress on the value of the Institute’s publi- 
pen to the teaching staffs of the universities, 

particularly the benefits derived from 
the study of the “‘ Metallurgical Abstracts” on 
general and non-ferrous metallurgy, issued every 
month. In his response to the toast, the President, 


prices of goods 
adjustment, and before stability could be reached, 
we must make full use of the variations in supply | ¥rld 
and demand. 


THE ENGINEERING» 
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XL—Tar TextTiLE MacnINERY: Tepment: 


TxE textile machinery industry has attracted‘a 
great deal of attention during 1946. The Cotton’ 
and Hosiery’ Working Parties reported ° serious 
deficiencies and Obsolescence in the equipment of 
these industries, and focused the limelight on’ the 
machine ‘manufacturers. The Cotton Working 
Party ‘recommended ani immediate inquity into the 
supply and prices of cotton machinery, and, in 
June, 1946, the Minister of ‘Supply (Mr. John 
Wilmot) appointed the Evershed Committee to 
carry out this work. So far, howéver, the results 
of Evershed Committee's ‘3 inquiry have not yet been 
published. 

The greatest problém of the textile machinery 
industry is that of increasing output rapidly énough 
to’ meet the huge arrears of demand which. have 
accumulated during seven years of war. Through- 
out 1946, the rate at which orders have been received 
has outstripped the rate of deliveries and, at Septem- 
ber 30, the total orders on manufacturers’ books 
amounted’ to 85,907,0001., compared with 
52,900,0007. at January 1. The value of orders on 
hand is shown in Table I, opposite, divided into the | P™ 
main groups of machines, for home and export. 
At September 30, 1946, 67 per cent. of all orders on 
hand were for export, but it is expected that the 
publication of the Government’s plan for the re- 
organisation of the Lancashire cotton-spinning in- 
dustry which was outlined by the President of the 
Board of Trade in December, will lead to substantial 
additions to-the work already in hand for the home 
market. There is to be a Government grant of 


pera- | 25 per cent. towards the cost of mechanical re-equip- 
'Y | ment, provided that the industry accepts.the condi- 


tionslaiddown. The scheme affects cotton spinning 
only, and it is estimated that the value of orders 
resulting from the adoption of the plan would add 
approximately 40/. million to the 30,897,000l. 
already on hand at the end of September for spin- 
ning, twisting and preparatory machinery. Remote 
delivery dates, however, tend to act as a deterrent 
to would-be customers, and there is little doubt that 
the sudden drop in the rate of orders received by 
the weaving machinery ‘section of the i x 
which occurred during the third quarter of 1 
was due largely to. the fact.that;-at the rate of 
delivery then: ruling, it would take the manufac 
turers of automatic looms ten years to complete 
the orders they had then ou 

The value of orders for every group of machines 
has increased steadily over the whole period under 
review, particularly in the case of those from over- 
seas. This may be due, to a large extent, to the high 
degree of priority that home customers have re- 
ceived. Priorities have been determined by the 
Ministry of Supply’s system of bulk licensing, which, 
in general, provides that deliveries to home cus- 
tomers shall be about twice as great as the propor- 
tion of home orders would otherwise justify. This 
means that, if the delivery date quoted to an over- 
seas customer for a ring spinning machine is four 
years, the British customer will obtain delivery in 
about. half that time. The position varies very 
much with different groups of machines, and with 


—— even in those types 

home demand alone considerably supply, 
as is the case for the Cateet multi-head fully- 
fashioned stocking machine, or the F.N.F. warp 
knitter, manufacturers are allowed a small margin 
for export so that their product may become known 


comes catenpaceaae edad 
produce af texto machinery ar able to re-cnter 


epee EE oR ose 
1945 and the first three quarters of 1946 are given 





(Fo-be continued.) 


in Table II, opposite, divided similarly to those:in 


fin 


although, owing to the 
increase in prices (about 100 per cent.) the volume 
of output was about 38 per cent. below the 1938 
level. If the rate of increase is maintained during 
1947, it is possible that deliveries during the 12 
months from October, 1946, will total 34J. million ; 
and, since the value of work in progress at Septem- 
ber, 1946, was probably considerably greater than 
a year ealier, it would not be unreasonable to expect 
deliveries to total 401. million: On this basis, it 
would take the industry just over two years to 
complete the orders on hand at the end of September, 
1946. Assuming the rate of deliveries for each group 
of machines to increase in the same ratio during the 
next 12 months as it did over the period under 
review, the spinning machinery group would require 
2-4 years to complete orders on hand at September 
1, 1946 ; ‘the weaving group, 3-7 years ; the dyeing, 
printing atid finishing group, 1:2 years; jute, flax 
and hemp machinists, 1-7 years; hosiery and lace, 
1-1 years, anid accessory makers, one year. It is 
to be hoped, however, that the iniasnoneet will be even 
more substantial. 

Long-deferred delivery dates, as already noted. 
cannot fail to effect the placing of orders, and the 
industry’s long-term export prospects, vital to its 
éxistence, will be determined largely by the rapidity 
with which it is able to satisfy the present demand 
of overseas customers ; otherwise, importing coun- 
tries will almost inevitably develop textile machin- 
ery industries of their own or place orders elsewhere 
than in the United Kingdom. Moreover, the rate of 
improvement has not been equal within the various 

The weaving machinery group, for example, 
includes those firms making automatic looms. Orders 
on hand at September 30 for automatic looms 
totalled 13-82. million, compared with 3-10. million 
on the books of firms manufacturing other types of 
weaving machinery. Quarterly deliveries for auto- 
matic looms increased from 280,000/. for the last 
quarter of 1945 to 382,000/. for the third quarter of 
1946, ‘an'‘increase of 32 per cenit. buf even if deliveries 
ate initeaséd by a further 50 per “etit. during 1947 
it will take the makers of automatic looms six years 
to complete these orders. Orders for other types of 
weaving would be of in two 
years at the rate of deliveries for July to September, 
1946, and the iod would be considerably less if 
the increase which took place during the 12 months 
under review is maintained during 1947. The 
woollen and worsted spinning section of the spinning 
and preparatory group shows the same 
inability to meet demand as the automatic loom 
makers. Such gaps in the British production of 
textile’ machines may well prejudice the future of 
the whole industry, which appears to be most 

entrenched in those types of machines 
where there has been least technical change, more 
particularly in the types ofmachines designed for 
the use of older fibres. In this respect, the supply 
position of rayon machinery, more particularly cer- 
tain knitting and hosiery machines, remains critical, 
in spite of the excellent improvement which has 
taken place during the 12 months from October, 
1945, to September, 1946. Deliveries increased 
from 176,0001. in the last quarter of 1945 to 742,000. 
in the third quarter of 1946, an increase of 420 per 
cent. During the same period, orders on hand rose 
from 6-81. million at October 1, 1945, to 14-6/. mil- 
lion at September 30, 1946, an increase of 215 per 
cent. At the July-September, 1946, rate of de- 


| liveries, it would take this section of the industry 


nearly five years. to complete the orders on hand at 
dan nd oh Rantemnian 1946, and it is hoped, there- 
fore, that further improvement will take place 
| Delivery rates quoted by manufacturers vary from 
five. to six. years for the more intricate hosiery 
machines and one.to two years for most other types 
\, was in this that the most serious gaps ia 
British. existed before the war, Since 
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inevitable dissipation of a large proportion of the 
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the: war, however,,some very good machines have: the range of British textile ry manufacture. ee Se omnes Reopen tee Avie 
been de and are now in These|| The reconversion of the i from the pro-)years caused a further This employment 
include the F.N.F. machine, for which: ‘duction of armaments to that of textile machinery'| figure did not improve | su jally until the 
orders are’ ‘received from the United States a hag been disappointingly slow. The causes are not outbreak of the Second World War, when the 
patent. plasti machine for nylon seamless| hard to find, Shortage. of materials, principally |industry switched over to large-scale armament 
stockings, manufactured by the British Schuster |.castings, soft wood for looms, tin plate, paint, and | production. Employnsent in 1938 stood at 42,189, 
Company,,Limited, which combines very success-|. ceramics (used for the production of shuttle eyes! nearly 35 per cent, below the 1924 figure. The 
fully the pre-hoarding and finishing operations ; and 


knitting and hosiery machinists cannot cope ade- 
quately with the home denfand,- and many ‘items, 
such as needles, have to be imported i in substantial 
quantities from Canada and the United States. 
Established textile-machinery firms have shown 
great reluctance to undertake large-svale 
of new types of machines, most. of which are bulk- 
produced. by the United States.industry. It. is, 


imported, some from Italy an some from France. 
More recently, arrangements for the “ import ” 


highly skilled grades of labour, who left during the 
for other. and- more prosperous 
branches of engineering, is an undérlying cause of 
the present labour shortage. The importance of 
the textile-machinery industry as an employer of 
labour, in relation to other branches of mechanical 
engineering, has declined steadily from 15 per cent. 
in 1924 to 10 per cent. in 1930, 9 per cent. in 1935, 
6 per cent. in 1938, and 4-3 per cent. in December, 





TABLE I.—TEXTILE MACHINERY INDUSTRY: ORDERS IN HAND (£1,000). 











































































































































































































deterrent to the adequate expansion of capacity. 
The conversion of existing mechanical-loom factories 
to the production of automatic looms would require 
extensive retooling and involve a substantial outlay 
of capital, as would, of course, the construction of 
new faetories to uce the new types of machines 
which have been developed for the spinning, wind- 
ing, weaving and knitting of synthetic fibre. It is 


bottle-neck in iron castings, but it is too early to 
judge’ how much will be achieved. Labour is 
extremely short in textile-machinery workshops as 
well as in foundries. The industry is one of the few 
engineering industries that has failed to find suffici- 
ent recruits to man existing plant and equipment 
adequately. The grades in which there is a serious 
shortage are experienced draughtsmen,’ skilled 
machinists, and machine erectors. It is estimated 
that, with a labour force of 65,000, the industry 
could increase the value of its yearly output to 
50,000,000. In June, 1946, the total number em- 
ployed was 46,436, more than 18,000 short of the 
estimated requirements. Details of the numbers 
employed, according to the main machinery groups, 
are given in Table III, herewith. 

The labour problem at present facing the industry 
oo tone ener le gt em ag 
which lasted almost without 
the two wars. Over this period, the industry was 
working at little above 50 per cent. of capacity, 





and the numbers declined from. about 














| 5 September, 1946, 
At October 1, 1945. January 1, 1946. - March 31, 1946. June 30, 1946. September 30, 1946. as Percentage of 
pik October, 1945. 
Home. | Export.) Total. || Home. | Export.} Total. || Home. | Export.) Total. || Home. | mxport| Total. || Home. | Export.) Total. || Home. | Export.j Total. 
ees. Twisting and Preparatory 
-| 4,781 | 9,342 | 14,073 5,212 | 11,338 | 16,550 6,517 | 13,477 | 19,994 || 7,830 | 16,352 | 24,182 8,573 | 22,306 | 30,879 181 239 220 
-Processes cama sanaiinent “to Spinning, / 
Bi oe Srtatien oP 4,593 | 3,790 | 8,383 || 5,443 | 5,761 | 11,204 || 6,239 | 6,667 | 12,906 || 7,998 | 8,189 | 16,187 || 8,003 | 8,933:°| 16,936 174 236 202 
leac’ an 
Finis -| 1,429 771 | 2,200 || 1,506 | 1,050 | 2,556 || 1,595 | 1,343 | 2,988 || 1,746 | 1,471 | 3,217 || 1,797 | 1,700 | 3,497 126 220 159 
-— Flax and ‘Hemp Spinning and 
eaving ; -| 1,489 sees 5,421 1,919 | 3,991 | 5,910 2,174 | 4,700 | 6,874 2,040 | 6,522 | 8,562 1,898 | 7,238 | 9,136 127 184 168 
nosey and Lace a me3 ..| 2,856 6,820 || 3,484 | 5,997 | 9,481 || 3,864 | 7,971 | 11,835 || 4,041 | 9.421 13,462 4,320 | 10,323 | 14,643 151 258 215 
Accessories : Sia ..| 1,970 2734 6,704 || 2,134 | 5,115 | 7,249 || 2,444 | 5,848 | 8,292 || 2,575 | 7,123 9,698 2,756 | 8,060 | 10,816 140 170 |} ‘161 
Total .. - |17,068 |26,533 | 43,601 || 10,648 | 33,252 | 52,900 || 22,833 | 40,006 | 62,839 || 26,230 | 49,078 | 75,308 || 27,347 | 58,560 | 85,907 160 221 197 
TABLE II.—TEXTILE MACHINERY : QUARTERLY DELIVERIES (£1,000). 
3rd Quarter, 1946, 
October-December, January-March, April-June, July-September, Deliveries as 
1945. 1946. 1946. 4 1946. Percentage of 
4th Quarter, 1945. 
Home. | Export.| Total. Home. | Export.| Total .|| Home. | Export.} Total. Home, | Export.| Total. Home. | Export.| Total. 
meen ee and Pre ry Processes . 717 576 1,293 812 847 1,659 1,081 1,036 2,054 1,042 1,197, |. 2,239 145 208 174 
to” Spinnin, including 
"Weaving . 329 141 470 374 161 535 436 215 651 419 312 731 127 221 156 
Bleaching, oni ‘Printing and Finishing 243 |’ 86 329 250 119 369 7 157 454 310. 165 475 128 192 145 
Jute, Flax and at Spinning = d Weaving . 189 184 373 $00 220 520 78 298 676. ;, 330 388... 718 175 211 191 
Hosiery and Lace i 120 56 176 200 132 332 281 235 516 422 $20 |. 742 351 572 422 
A e 751 869 1,620 750 1,097 1,847 867 1,100 1,967 864 1,197 2,061 115 138 127 
- Total 2,349 1,912 4,261 2,686 2,576 5,262 3,041 3,041 6,318 3,387 8,579 6,966 144 206 164 
abi 
TABLE III.—TExtTILE -MACHINERY INDUSTRY: ESTIMATED NUMBERS EMPLOYED. TABLE IV.—Estimated Labour Requirements to Fulfil 
. Yearly Production Target of 501. dillion. 
December 31, March 28, June 29, 
a 1938.* Index. 1945. Index. 1946. Index. 1946. Index. mated Percentage 
ovneiests - Deficiency 
is oe eet of —_ 1946, 
“coun S08 eer nal ur. 
12,780 100 13,931 109 15,448 121 16,296 128 
Sis | io | tae | fi tee | | tte | ts Siacany 
E . Spinning and Pre 
rmpetreie, Spinning " Processes a % vs 27,000 39-6 
eaving 4,500 100 6,571 141 yas 162 7,581 167 ux e aa 7,500 34-2 
Moder and Lace én os 3,950 100 3,942 99 4,436 112 5,173 131 Dyeing and Finishing .. oe 3,500 38-0 
; an Bp 12,000 100 9,293 72 9, "799 82 10,314 86 Jute, Flax and Hemp Spinning 
and Weaving ee a 7,750 2-7 
Total 40,016 100 39,664 99 43,516 109 46,436 116 | Hosiery and Lace é od 6,650 22-2 
Accessories aie at a 12,500 17-5 
* Figures do not include operatives of firms employing less than ten people. The total labour numbered 42,189. Total 65,000 40-0 
above all, the fear of a possible slump that acts as|of Italian labour may help to relieve the 








1945. It had risen slightly to 5-1 per cent. by June, 
1946. On that date, the industry’s labour force was 
far below those of other engineering industries in 
relation to requirements, and the fact that it exceeded 
the 1938 figure by just over 4,000 means little, 
since textile machinists were working well below 
capacity in that year. 
It will be seen from Table III that the jute, flax 
and hemp spinning and weaving section of the 
industry (principally located in Northern Ireland) 
had achieved the best results as regards recruitment, 
having increased its strength by 67 per cent. 
compared with 1938. The black spots in the indus- 
try were the accessory makers and the dyeing and 
machinery group, where e i was 
14 per cent. and 7 per cent. below the 1938. level, 
respectively. The industry as a whole still requires 
a 40 per cent. increase to reach the employment level 
between | considered essential if the output target of 50. 
million per annum is to be achieved. The labour 
requirements of each group are set out in Table IV, 





70,000 in. 1913 to 64,000. in 1924. By 1930, it had 


herewith. 
(Zo be continued.) 
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PRODUCTION OF CHEMICALS 
FROM PETROLEUM. 


Pxans for building a plant at Thornton-le-Moors, 
Cheshire, for the manufacture of chemicals from 
petroleum are now well advanced, the firm responsible, 
the Shell Petroleum Company, Limited, St. Helen’s- 
court, Great St. Helen’s, London E.C.3, stating that 
work on the 85-acre site, which is adjacent to the 
company’s refinery at Stanlow, on the Manchester 
Ship Canal, has begun and that the installation will 
be ready next year. The petroleum, to be used as 
the raw material and as fuel for operating the plant, will 
be imported from sterling sources ; it will be cracked 
at very high temperatures, up to 700 deg. C., under 
which conditions unsaturated olefine hydrocarbons are 
produced. These olefines, mainly ethylene, propylene 
and butylene, are chemically reactive and, after separa- 
tion and appropriate treatment will be converted into 
a range of chemicals which will include acetone, methyl 
ethyl ketone, methyl isobutyl ketone, isopropyl alcohol, 
diacetone alcohol, secondary and tertiary butyl alcohol, 
methyl isobutyl carbinol, isopropyl ether, and other 
solvents. At first, the remaining gases and the residual 
products of the cracking process will be used as fuel ; 
subsequently, however, it is intended that these gases 
shall be the base material for the manufacture of a 
number of chemicals now only in the development 
stage. The initial production envisaged for the 
Thornton plant will be about 24,000 tons of chsmicals 
per annum. 

The Shell Company have also announced that their 
existing chemical plants at Stanlow and at Shell Haven, 
Essex, are to be extended. The Stanlow installation 
is engaged on the manufacture of sodium higher-alkyl 
sulphates, which are petroleum-derived chemicals used 
as synthetic soaps, detergents and “ wetting ” agents 
for industrial and domestic applications. The method 
employed is based on the vapour-phase cracking of 
wax to form higher olefines from which ee 
sulphate soaps are produced by synthesis. Thei - 
tion at Stanlow is the only plant of this character 
owned by the Shell group and the technique is based 
on research carried out in the group’s laboratory at 
Amsterdam in 1931. Production at the Stanlow plant 
began during the war and it was originally designed for 
an output of 12,000 tons of synthetic soaps per annum. 
The production capacity has been recently doubled, 
and a further expansion of output to 50,000 tons a 
year is projected within the next two years. Sodium 
higher-alkyl sulphates are sold under the brand name 
of Teepol and are also a component of various other 
products. Extensions of the existing chemical plant 
at Shell Haven, for the manufacture of insecticides, 
fungicides and other products used in agriculture, will 
bring the, capacity of this installation up to 30,000 tons 
a year. These products will be the subject of review 
and investigation at the firm’s recently-acquired 
170-acre experimental fruit, hop and arable-land farm 
at Woodstock, Sittingbourne, Kent. In planning the 
equipment and work of this farm the Shell Company 
will have the advantage of the experience gained at 
their experimental farm at Modesto, California, U.S.A. 

In conclusion, brief particulars of various applications 
of some of the chemicals produced in these three plants 
may be given. Acetone, methyl ethyl ketone, methyl 
isobutyl ketone and similar products are used as 
solvents and for other purposes in the plastics, rubber, 
paint and lacquer and other industries and in the 
manufacture of photographic films. Isopropyl alcohol, 
secondary butyl alcohol and other liquids.are used in 
the production of ore-flotation agents for the mining 
and metallurgical industries. The sodium higher-alkyl 
sulphate series of synthetic detergents find employment 
in a wide range of industries for a variety of p ‘ 
These materials are used for the cleaning of the exterior 
and interior coachwork of trains, omnibuses and tram- 
way cats and the interior fittings of aircraft. They 
may also be added to the alkaline solutions used for 
the removal of grease and oil from metal surfaces 
after machining operations, and if added to acid pickling 
solutions, are claimed to ensure thorough wetting of 
the parts, thus reducing the pickling time. Teepol is 
soluble and effective in sea water and it is recommended 
for use'on board ship as it reduces. the consumption 
of fresh water normally consumed for cleaning purposes. 
The naphthenic acids and the naphthenates are other 
useful derivatives of crude petroleum applied in many 
industries. The copper and zinc salts are efficacious in 
preserving new other against the spores of dry rot,, 
while the sodium, potassium and ammonium naphthen- 
ates have emulsifying properties and are used in the 

ineering industry in the manufacture of cutting oils. 
Other naphthenates are employed in the preparation of 
driers in the paint trade. 





RuBBER GLOvES.—The Board of Trade have issued 
the Rubber Gloves (No. 3) Order, 1947 (S.R. & 0.1947, No. 
417, price 1d.), which allows rubber gloves, with the excep- 
tion of surgical rubber gloves, to be sold without permits. 





LABOUR NOTES. 

Tue claims of the railwaymen’s trade unions for 
wage increases and’ shorter working’ hours were sub- 
mitted to the -line companies at a conference in 
ancy last week. The ay eEEA Union of Railway- 
mi Associated Society of Locomotive Engineers 
and Firemen, and the Railway Clerks’ i 
applied for an all-round increase of 11, a week for mem- 
bers of all grades except shopmen. The two first-named 
organisations also for a 40-hour working week 
instead of the present 48 hour week, and the Railway 
Clerks’ Association for a 35-hour week. The conference 
was adjourned after a discussion which lasted for about 
three hours, in order to give the companies’ represen- 
one time to examine the proposals and prepare a 
reply. 


Later in the day, representatives of the National 
Union of Railwaymen and representatives of the 
ted Engineering Union supported the 
shopmen’s claim for an all-round wage increase of I. 
a week, a shorter working week, and the inclusion of 
the bonus in basic rates. The companies’ representa- 
tives indicated that they hoped to give a reply on the 
point relating to working hours by the end of this 
month, On the wages question and also on that of the 
bonus, they would reply, it was stated, at another 
conference with the unions. 








Under a new agreement to which the Iron and Steel 
Trades Employers’ Association and the Iron and Steel 
Trades Confederation are parties, furnaces in the heavy 
steel industry will operate continuously throughout the 
week-end on the basis of a 48-hour week. It is esti- 
mated that when all plants are operating fully under 
the scheme, the additional output of steel ingots should 
be more than a million tons a year, 





Emphasising that the great. problem was to staff 
the undermanned industries, Mr. Ness Edwards, 
Parliamentary Secretary to the Ministry of Labour 
and National Service, declared last week, in Parliament, 
that unless it could be solved we were “sunk.” The 
remedy of a Government-imposed wages structure, 
he went on .to say, might be considered side by side 
with a Government-imposed profit structure, for both 
would be equally effective or ineffective. He could not 
understand why those who advocated a vague wages 
policy did not include salaries. If there was to be a 
grading of ‘incomes, let it cover the whole field, and let 
citizens get out of a pool something which bore a 
relation to what they put into it. 





Continuing, Mr. Edwards said that he was not agains* 
higher wages as a policy for attracting workers to 
undermanned industries. The Government would 
stand by the present system of discussion and 
negotiation between both sides of industry. It was 
their policy to give both sides the fullest economic 
information to enable them to take decisions which 
would not militate against the general economy while 
serving the interests of their own industries. 





At a conference, last week, with leading representatives 
of the National Union of Mineworkers, including Mr. 
Lawther, the President, and Mr. Horner, the general 
secretary, Mr. Attlee, who was accompanied by Mr. 
Shinwell, indicated aspects of the Government’s plans 
for raising production. Among these, accordi 
to a communiqué issued after the meeting, are inc 
production of mining equipment, the provision of houses 
to overcome. the shortage which is preventing ex-miners 
from returning to the industry, and thesupply of addi- 
tional consumer goods and foodstuffs to mining areas, 
The miners’ representatives, on their part, promised the 
Government the fullest co-operation in the effort to 
increase production. They had pointed suggestions to 
make, and again laid stress on the need for more man- 
power, especially for experienced miners to return to 
the industry. 





The communiqué added that the miners’ representa- 
tives gave “‘ an assurance that the introduction of the 
five-day week on an organised basis would not result 
in any fallin output.” It was agreed that there should 
be further meetings to ensure close association between 
the Government and the mineworkers in order to 
overcome difficulties and reach targets essential to the 
fulfilment of the nation’s requirements. 





As has been recorded, one of the aspects of the 
Government’s plans for increasing the pee of coal 


discussed at the Prime Minister's the mine- 
workers’ representatives was the sw of additional 
consumer goods and foodstuffs to areas. In 
well-informed circles, it is assumed that this was one 








Several trade unions are known to entertain strong 
objections to preferential treatment in the matter of 
rations like that which has been given to the miners. 
Representing the trade-union movement as a whole, 


the step. The mineworkers, however, do not regard 
their claims in this connection as unfair to the rest of 
the thovement. They hold, on the contrary, that they 
are justified in seeking preference to enable them, in 
return, to provide the coal that the rest of industry 





In a bulletin issued by the General Council of the 
Trades Union Congress it is suggested that modification 
of the Factories Acts by Orders of a more ral kind 
than those introduced during the was abe Wests $0 dition 
out of the ing of working hours to relieve the 
industrial demand for electricity. These modifications, 
which have been under the consideration of the Joint 
Consultation Committee to the Ministry of Labour and 
National Service, would refer, it is explained, to night 
work, to work on Saturday afternoons or Sundays, to 
day-work beginning before 7 a.m., and to shift working. 
For the time being, it is stated, the matter should be 
settled er Orders similar to those in opera- 
tion in the two wars, but they should not be applied 
quite so closely as during the last war—that is, to each 
factory individually. It is proposed that there should 
be an immediate experimental emergency Order which 
could be reviewed in a few weeks. Unless that were 
done, it is pointed out, schemes might be put into opera- 
tion which took no account of such limitations and safe- 
guards as could be inferred by the Order, and schemes 
which disregarded the existing requirements of the 
Factory Acts, would probably be against the law. 





At their first annual conference—which took place in 
London last week—the Federation of Independent 
Trade Unions adopted a resolution calling on the 
Government to introduce legislation ensuring that 
every trade unionist should have the liberty and the 
right to join any trade union of his or her choice. 
Another resolution passed declared that the Trades 
Union Congress in their Policy were attempting to compel 
all craft unions to merge with large mass unions. That, 
it was claimed, would mean loss of identity by craft 
unions, which were urged in the resolution to join the 
Federation of Independent Trade Unions. 





Addressing the conference, Mr. W. Williams, who 
presided, said that many of the 191 trade unions affili- 
ated to the Trades Union Conference had joined because 
there was no other body to which they could be 
attached. Many purely craft unions, he believed, 
would welcome an opportunity to leave a body with 


.which they were not in sympathy. Mr. J. H. Steven- 


son, acting secretary, reported to the conference that 
12 independent unions were affiliated to the Federation. 
and that 23 other unions were considering the question 
of affiliation. 





A series of resolutions pro’ at the Quinquennial 
Congress of the Swedish ederation of Trade. Unions 
contained one to the effect that the Confederation 
should work for the introduction of the 40-hour week. 
The Secretariat the adoption on the grounds 
that any such ction of hours ought to be carried 
out internationally ; every effort should, however, be 
made, they thought, to abolish overtime. The views 
of the Secretariat were endorsed by the delegates. The 

uestion of time studies was also discussed by the 
pve: ane and was referred for joint discussion to the 
ederation of Trade Unions and the Employers’ 
Federation. It was hoped that the two organisations 
would be able to remove the causes of the friction that 
such studies had generated in practice and incidentally 
ble the trade unions to exercise more influence over 
Apsieing of. the, seen. steponelbie fee thb:tmaking of 


* 
Pagsmegpd of the Sige og defended bes 
was on ¥ question, 
claimed that it yielder the best posible results that 
yuld be obtained in the circumstances. It opposed 
idea of a detailed, planned wage policy. 
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THE BRITISH GRID IN WAR TIME* 
By J. Hacurne and J. D. Pearrts. 
(Concluded from page 227.) 


Berors the war there were, on the average, about 
300 faults on the Board’s transmission . each 
year. Most of these faults were caused 
Weather conditions, such as thunderstorms, 
sow, fog and frost. During the war, the num 
ts increased to an average of over 800 per 
ornearly three times as many as under mF . 
This increase was mainly due to s lange suilliee of 
a from defence measures. An analysis of 
ny of faults on the Board’s transmission 


*Paper read before the Institution of Blectrical 
on Thursday, February 6, 1947; Abridged. 


é 













go * ie 
— during the wat is given in Table III, which also 
rontiates- between faults causing interruption of 
supply and faults not causing interruptions. The 
marked increase in the frequency of faults due to 
bombs and barrage balloons during the period of intense 
aerial activity, such as the Battle of Britain and the 
flying-bomb attack is evident. Rocket bombs caused 
few faults. 
It will be seen from Table III that the number of 
faults due to defence measures was nearly six times as 
t.as the number due to enemy attack, barrage 
Faticons alone being responsible for more than four 
times as ge | faults as were caused by enemy action. 
As a result o 


e 
i 


‘aults some of the grid lines were and small 


all seven, wires had been broken at one time or another. 
In one of the spans, which was a road and power-line 


ee ere Senne Oe eee ee 


TABLE III.—Faults on the Board’s Transmission System 
during the War. - 


September 3, 1939 to May 8, 1945. 
ih. 























f Total 
Cause. Number’ | © 
Number 
of Faults. | of Faults. 
Faults directly attributable to the war : 
1. Hostile action : ’ 
“See Bcnst wom to. ee 0-3 
my , ° Pay 6 0-1 
Enemy shelifire 4 0-1 
Total due to hostile action 866 8-0 
2. Defensive action : , tis 
Barrage balloons .. re --|. 1,614 36:0 
Allied and unidentified aircraft 215 4-7 
Anti-aircraft devices ow ie 116 2-6 
Military exercises 15 
Total due to defensive action 2,016 43:7 
8. Total of war faulte .. -.| 2,862 61-7 
Faults not directly attributable to the / 
war .. 4 os os --| 2,225 48-3 
Total of all faults 4,607 100 











faults due to the trailing cables of drifting balloons were 
rticularly undesirable : first because of the heavy 
ault current, which was often between » and 
secondly because the faults tended to occur in rapid 
succession during high winds. Occasionally, balloons 
towed by cual ekipe fouled the Board’s river crossings. 
The gravity of this problem soon became apparent 
when, in November, 1939, a number of balloons broke 
loose and drifted right across the country, damaging 
the systems of no less than sixteen electricity supply 
ings and fouling the Board’s Thames crossing 
before ly disa: ing out to sea. In that month 
there were 44 faults on the Board’s system due to 
barrage’ balloons—about twice the normal pre-war 
monthly total of faults from all causes. Tt was 
evidently essential to find a remedy as soon as possible. 
in order both to avoid the inevitable interruptions of 
supply and to minimise the repeated and violent stresses 
on the Board’s switchgear and transformers. The 
difficulties were di with the authorities, and 
although at. first the position deteriorated, it improved 
during the later phases of the war. 

On a single day, September 17, 1940, there were no 
less than 81 faults due to barrage balloons. In the 
period of six months from September, 1940, to Feb- 
ruary, 1941, there were 646 faults on the Board’s 
— due to barrage balloons. In addition, during 

same period there were 135 faults due to bombs and 
267 faults due to other causes, the total thus being 
1,048 faults. This was about seven times the peace- 
time rate and was the most severe test to which the 
Board’s system has ever been subjected. It is a 
tribute to British manufacture and to the Board’s 
maintenance staff, often working under enemy attack, 


that the grid this test successfully without 
widespread and prolonged interruptions of supply. 
On June 19, 1940, Board’s lines were damaged 


iy enemy action for the first time, when the Norton- 
orth Tees 132-kV line and the Colchester-Harwich 
33-kV line were damaged by bomb splinters. Tt will be 
noted that the Board’s red — from 
all of bombs, including flying bombs rocket 
bombs, but that the total of 356 faults so caused repre- 
sented only 7-8 per cent. of the total faults on the grid 
during the war. Only on four occasions was a trans- 
mission ‘tower seriously by a Womb. The 
Board’s lines were struck by enemy aircraft on at least 
six occasions. Considerable damage was caused to the 
Board’s lines by low-flying Allied and unidentified 
aircraft and by military exercises. Rifle fire, machine- 
— tank-gun fire, mortar fire, flame throwers and 

grenades overhead lines, and on several 
occasions the anchors of naval vessels fouled the 
Board’s submarine cable to the Isle of Wight. Anti- 
aircraft devices and other falling objects, such as anti, 
aircraft debris, anti-radar tape, piano wire, parachutes. 

balloons. carrying various devices, 

jettisoned petrol tanks, were all responsible for faults 
coe : 


the < 
Damage to the Board’s substations was less than had 





of the grid may’be gathered from the condition at the . been anticipated and seldom involved any prolonged 
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Fie. 13.- ‘Emeraency AREA 


interruption of supplies. The effect of bombs falling 
in the vicinity of substations was greatly reduced by the 
blast. walls. ‘Where serious damage did occur, it was 
possible, by means of temporary arrangements, . to 
maintain or restore supplies, pending completion of 
permanent repairs. The total number of incidents in 
which the Board’s substations suffered appreciable 
bomb damage was 24. Of these, 21 were due to normal 
bombs and 3 to flying bombs. No serious damage to 
the Board’s substations was caused by rocket bombs. 

The national pool of spares was used for the first time 
following a fire when a switchhouse was burnt out and 
an, important war factory isolated. One bay of 33-kV 
switchgear was put into commission and supplies were 
restored within a. matter of hours. This emergency 
connection remained in service for nearly two years. 
On September 15, 1940, the-Board’s West Ham sub- 
station was destroyed by a direct hit. Two trans- 
formers, one of 20 MVA and one of 15 MVA, five bays 
of 66-kV switchgear, and a quantity of 11-kV and 
66-kV cable were delivered on the site from the national 
pool, and an. emergency substation was ready for 
operation twelve days later. This substation, which 
is illustrated in Fig. 11, on page 249, replaced the demo- 
lished substation and remained in service for two years. 

On, October 14, 1940, the Popes Lane substation of 
Ealing Corporation was demolished. Four bays of 

* }1-kV switchgear were erected, enabling supplies to be 
reinstated within three to four days. The Eltham 
substation, belonging to the Central Electricity Board, 
was damaged on October 15, 1940, and it was necessary 
to install a 30-MVA 132/33-kV transformer at the rm 
of an adjacent tower so as to replace a damaged trans- 
former. Following attacks on Coventry in November, 
1940, one 5-MVA transformer and five bays of 11-kV 
switchgear were installed, and for a period of 18 months 
this equipment replaced the damaged Sandy Lane 
substation. During the attacks on Bristol, the Cor- 
poration made a call on; the national pool and two 
20-MVA transformers were issued and remained in 
service for over two years. 

The Plymouth Corporation’s power station was 
severely damaged in Seaniien 1941, and eleven bays 
of 11-kV switchgear were issued. In order to accom- 
modate this switchgear it was necessary to close a public 
Maneng 08 and erect the gear under very wintry condi- 
tions in the road, as shown in Fig. 12, page 249. In addi 
tion to the switchgear, one mile of LAY cable was used 
for making. connections between the switchgear and 
various incoming and outgoing circuits, This sub- 
station. was in service for one year. In March, 1941, 
the cable supplying Gosport from Portsmouth was 
damaged by a ship dragging its anchor and it was 
necessary to call on the pool to provide an alternative 
supply. One 10-MVA transformer and:one bay of 
11-kV switchgear were issued and were in continuous 

use for some nine months. During the attack on 
Gamandd the generating station and the Board’s 
substation were yates: damaged, _— in, order to 

ies, it was necessary to provide. one 


reinstate supplies, 
20-MVA transformer and oné bay of 11-kV switchgear. 


The eme overhead-line equipment was called 


GRID SYSTEM IN 


Controt Room. 


15. . 





on when a Flying Fortress, returning from operations 


WAR = TIME.’ 
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Fie. 14. Nationat Controt Room. 
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@ forced 


on the ‘Continent and making 
weather, and 


, struck @ tower 


tower ‘was’ then Fosters and 4 
The national pment was 
to the ' s overhead lines following damage 
towers tae'4o VE and V2 weapons. On many 
the pool was drawn on for such smaller items 
as cable and joint boxes, following 
inthe London area. -cerye Doe bh Be gi gh Bn 
major‘ issues of equipment the pool. Only 16. 
however, were’to meet emergencies resulting from 
enemy’ ‘action. The remaining six issues were 

on four occasions to effect temporary repairs following 
damage due to’non-war causes, a Re eorttsermeess 
to ive urgently needed new supplies kw “aE aoe 
The inaiaetin of ‘spares from the’ pool ‘sto: 


issue 
occurred early in 1941, when 12} per cent. of the ‘total grid. 


stock was out on‘ issue. 


tions have been referred to above. They were extended 
during the war in the North West, Mid-East, Central 
and ae ig Th West districts of England. In South- East 
England, the control room was situated in Park-street, 

Southwark, with emergency control rooms on the north 
of the river Ese Me ap preety Board’s 

sub-station, at re) emergency 
control,rooms. was rendered unserviceable, during an, 
early .air raid, and thereafter the control staff was) 
divided between Bankside and nn ae 


and despite extensive du tion_of telephone circuits, 
it became apparent, in the autumn of 1940, that safer 
accommodation must, be provided for.the National ant 
Soyth;East England control staffs and equipr 
Arrangements,, were therefore made to esta 
separate, national control room and an area pe cae 
for South-East England in two disused lift shafts at the 
Post, Office tube, station of the London Passenger 
Transport Board. 


The layout adopted is shown in the sectional drawing | | 


reproduced in Fig. 16, opposite, while views in the area 
switching control. room and in the national control 
room are given in» Figs. 13 and 14, respectively. The 
two main shafts, Nos. 2 and 3, which were 23 ft. in 
diameter and about 120 ft..deep, were constructed of 
cast-iron segments inthe usual manner. To provide 
adequate strength for resisting side blast -from deep 
penetration bombs, and to’ support the various floors, 
these shafts were lined with 18 in. of reinforced- concrete, 
and'the various floors were laid to the same thickness, 
For the same reason, specially-designed bomb stoppers 
were. constructed in. the ailjacent access stairways in 
shaft No. 4, while shaft No. 1 was protected by a bomb 
stopper of special design around which 60,000 cub. ft. 
of ventila ting air per minute could be passed. In all 
thirteen rooms were provided and were used for the 
purposes shown in Fig. 15. In-addition, the origiral 
exit passage from the lifts to the station platforms was 
converted into a gallery for housing power and com- 
munication equipment. Watertight doors were fitted 
in the stairway bomb stopper, to provide protection 
against ‘surface flooding, and in the lower. portions of 
the main ‘shafts, as a protection against flooding from 
the Ape oe 
< erdeed the National Control Room, a photo- 
oa Ffuhich ich is reproduced in Fig. 14, was to co-ordin- 
ate inter: operation through . the. regional 
control centres at Glasgow, Newcastle, Manchester, 
Leeds, Birmingham, London and Bristol, and to main- 
tain transfers between the areas according to a pre- 
= e. It was also used for co-ordinat- 
,main. transmission line and generating plant 
ncineaeaias programmes, and mS uency and time 
control, It was equipped with a lin 
the main grid circuits with yatta and time error 
indicators and recorders and indicating and recording 
er ae of the anes mar Sree tie pon Use was 
made,.o ipment ‘ost Office telephone cir- 
cuits which Mar soreed the pre-war emergency control 
centre, In addition, a multi-core cable three-quarters of 
@ mile long was run along the tube tunnel and connected 
to the Board’s network. On March 18, 1941, the tele-, 
rinter “to the various districts was trans- 
rity the new aay cone ye and ee gr tage 7 was 
ut down, of August, 194 ational 
Control Room Sage in full operation. 
Owing to the fact that each roo wit: Bact Engle in, 
di:meter, thé area control room for South-East 
had to be divided into two parts, in one of which 
pp. ek waa tsps kt tt tho-ofhes the loading 
cuntpeh focen, the Noahs diagram, which io chown 
ing room, the main 
in Fig. 18, and was-transferred from Bankside, 
almost the. whole of the wall space... The 


control,room-also contained a of the pwns 
in which instruments showing ae, onder loadings | 


to cables | nearest 





Communication in. both cases 
, which: radiated- to the most 


stations in the neighbourhood. or 
is & sand Of Wines qeobentieatey tainaidnte senibtel 

centre with communication facilities was always 

oreliehin:n aver Seto’. Most of the eme 

control centres were used from time to time, 


after the wae on the night of 
May 10-11, 1941, when 34 of the 63 private. lines. were 
put out of service. However, by Py use’ of priority 

facilities and such private lines as' remained 
in service, control was successfully maintained. 

The experience during the 1914-18 war led in no 
small measure to the planning and construction of the 
Designed for peace-time requirements, it proved 
its worth in the aeeitor 1939-45 conflict, when the 
public supply 
whole war effort. Extending over the whole country, 
except North Scotland, and operating at a standard 
frequency, it met effectivel y, 8 ly and economically, 
despite all the difficulties arising out of military opera- 
tions, the rapidly growing demands for el 
supplies required directly and indirectly for the 
cution of the war. Its success has been due to the 


| efforts of a team of workers spread over every grade in 


the electrical supply industry. 





CATALOGUES. 


Grinding Machines.—A fully-illustrated catalogue ot 
the model “ BY” hydraulic plain grinding machines 
has reached us from Messrs. The Churchill Machine Tool 
¢.| Company, Limited, Broadheath, near Manchester. 

Air Compressors.—We have received from: Messrs. 
Broom and Wade, Limited, High Wycombe, a catalogue 
of their lightweight sleeve-valve type portable air;com- 
pressors, both ‘petrol engine-and: Diesel engine driven, 
Chemicat Plant.—Messrs. Whessoe, Limited, 25, 
Victoria-street, London, S.W.1, have sent us:a. publica- 
cation entitled “ Whessoe Service to Industry,” which 
describes the main types of chemical plant produced by 
them. 

Belt Conveyors.—We have received from Messrs. Fisher 
and Ludlow, Limited (Gridway Division), Rolfe-street, 
Smethwick, a handbook on their “‘ Flowline ” bélt Gon- 
veyor system. Copies of the handbook may be Obtamedt 
on application to the firm. 


Electric Hand Drier.—A leaflet issued by Messrs. “Acrd 


Electric Tool Manufacturing Company, Limited,~123; 


Hyde-road, Ardwick, Manchester, 12, deséribes’ the 


| Pyrobit ” hand drying machine, which the firm has 


just commenced to manufacture. 


Blow Gun.—A leafiet describing a recent form ‘of 
compressed-air blow gun, giving an air speed of about 
2,000 ft. per second at a line pressure of 100 Ib. per 
square inch, has. reached us from The Hymatic Engineer- 
ing Company, Limited, Redditch. 

Copper and Brass Tubes.—Leafiets sent us by Messrs. C. 
Ryan and Company, 53-73, Central-street, 
E.0.1, give the. weights and. sizes of seamless - brass 
and copper tubes for general engineering purposes, and 
for the building industry, stocked by the firm. 

Broadcasting Equipment.—Messrs. Standard Tele- 
phones and Cables, Limited; Aldwych, London, W.C.2, 
have sent us an illustrated leaflet of the broadcasting 
equipment supplied by them to Radio House, Copen- 
hagen, for the Danish Broadcasting Administration. ~ 


Self-Locking Nuts.—We have received from Messrs. 
Brown Brothers (Aircraft), Limited, 29, Great Eastern- 
street, London, E.C.2, a leaflet describing several forms 
of the “‘ Oddie * nut,.which, though consisting of a 
single part, is self-locking so as.not to slack back under 
vibration. 

Negative-Rake. Flycutters.—We. have - received from 
Messrs. John M. Perkins and Smith, Limited; Braunston, 
near Rugby, -# léafiet gtving operating instructions and 


Coal: Preparalisia Plani.—An itiustrated brochure 
describing the coal-preparation plant of all kinds tnanu- 
factured by The Birtley Company, Limited, Birtley, 
has reached us from the m recently set up 
by the firm to deal with this part of its activities; at 
@ | Market Place Chambers, West-Bars, Chesterfield. ~ 


of electricity was fundamental to the | De 


gg pratt 


copper 
| preferable, to give a longer working life... The cheapest. 


London, { the 


FORMING OF ALUMINIUM BY THE 
DROP STAMP. 


Shir siseileids of Mai eee weil daaie' el ecnitecd, the 
air-opetated’ drop stamp is used for forming alu- 
minium oe diumiibiaacalley parts such as tank ends, 
ducts, and shallow and curved panels or componettts 
which cannot be made econoniically on a power press 
because of ‘the high’ cost of press tools. Parts such as 
air intakes; cowls, éte., may be formed in two or more 
parts and welded together. Small quantities. of deep- 

drawn aluminium and aluminium-alloy shapes which 
formerly could..be produced only, by hand. methods are 
now being made as a result of improvements in drop- 
stamp oon and technique. Although some com- 
ponents can-be formed with a single blow, others 
require.a series of blows of varying intensity—in some 
instances with a certain amount of squeezing. As 
stated in a bulletin (No. 12) entitled “‘ Forming of 
Aluminium and its Alloys by the Drop Stamp,” 
recently published, price 1s., by the Aluminium 
t ‘Association, 33, Grosvenor-street,; Lon- 
don, W.1, it is not always practicable or economical 
to provide a series of dies for parts ‘which cannot ‘be 
formed in one operation. Progressive forming, how- 
ever, may be athieved by using plywood pressure plates 

or rings; which are removed oné at a time until the 
shape is set with » final heavy blow. Many drawn 
successfully formed in this manner. 
Another type of machine, the rope-lift gravity-drop 
— ‘or, stamp, is suitable for the production of 
tively small quantities of simple shallow shapes 
which eannot he made in a power press. ‘Tool costs are 
be and the machines themselves are inexpensive to 
buy and to maintain. They are made with tup areas 
from 15 in. by 12‘in. “ap to 96 in. by 48in. Air- 
operated drop stamps, however, it is stated in the 
bulletin, ° seyeral important advantages over 
rope-operated machines. In particular, operations are 
more easily controlled, the méchanism is more sénsitive, 
pressure is more rapid and flexible, the ram is entirely 
under ‘the control of the ‘operator, and the work is 
under visual supervision. The machines are at present 
made ‘in a number of sizes, ranging’ from 30 in. by 
24 im:; with’ a length’ of stroke of 36 in:, to'156 in. by 
60 itt., with ‘a length of stroke of 60 in. ‘The average 
number of effective blows obtained per hour is 186 for 
the’smillest size‘and 60 forthe largest. 

The materials commonly used for d P 
tools ordies.are zine or‘a zine alloy for: the lower'die, 
and. antimonial ‘lead. for .the -punch... When large 
quantities of the same item are required, alloyed zine 
con from 4 per.cent..to 6.per cent. of is 


method of making this alloy is: to.use electrolytic zinc 
with high-grade 70 : 30 brass scrap as the alloying addi- 
tion,.as it is difficult to alloy copper with zinc at the 
temperature normally employed in making zinc dies: 
lA. recently developed. material, known as ‘‘ K.M.” 
alloy, which has proved most satisfactory, copsists of 
from, 3-9 to 4-3 per cent. aluminium, from 2-5 to 2-9 
per cent.. copper, from 0-02 to 0-05 per cent. magnesium 
plus zinc. of 99-99 per cent purity. Impurities, includ- 
ing lead, cadmium, iron, and tin, must be .kept. down 
to very low limits. The lead for the punch is alloyed 
preferably with 10 to.12.per cent. of antimony to give 
requisite. hardness... The casting temperature of 
antimonial lead is about 350 deg. C. Plastic materials 
haye also been“used successfully for making punches. 
They are all of the thermoplastic type and among the 
advantages claimed for them are light weight and high 
a which enables them to retain their original 
a ah down to the smallest detail for long periods. 
life of the metal-alloy tools varies according 

to their design. An accurately designed tool ‘andle 
of metal to a correct specification, and used with proper 
attention on the niachine, will produce thousands of 
pressings’ before ‘wear becomes apparent. Cracks or’ 
Seer et ee eee Coco 
solder or. a low melting point alloy. Soft-metal dies 
have the advantage over steel dies that they can be 
uced in ‘“‘ low-temperature ” foundries in’a small 
ion of the time required to make a’ similar tool 
in steel. Breakages of the punch may be prevented 
by ‘ensuring that the antimonial-lead alloy is well 
stirred; right up to the moment of casting, in order 
to ensure. perfect. mixing of the lead with the lighter. 
antimony-rich constituents... The processes for making: 
the dies: Nfor ‘the. drop'stamp usually entail the con-: 
struction of a master form’ in wood or plaster and 
the casting, from: this master form, of a pattern in’ 
peep rset A sand mould: is then made 

Tom laster pattern and zinc alloy is poured into 
al Aacideaane wanstte. Finally, using the 


a. lower die as a: mould, the top die or punch is produced 
| by. pouring antimonial lead into the zinc mould. The 


of the punch, on cooling, is usually sufficient 


to allow for the thickness of the sheet metal between 
the dies. 


‘Punch and die are then mounted together 





{and the top end. bottom. feceq- are levelled to give. 
«accurate seating on the machine table and.slide.. 
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LAUNCHES AND TRIAL TRIPS. 


8.8. “ RropENE,”—Single-screw 
cargo vessel, Gail am engined: bay Dhaaeta. ‘William Gray 
and Company, Limited, West Hartlepool, for the Dene 
Shipping: Company, Limited, London. Main dimen- 
sions: 406 ft. by 56 ft. by 36 ft. 43 in. to shelter deck ; 
gross tonnage, 4,882; draught, 25 ft. Reciprocating 
engine.of 1,950 indicated horse-power, supplied by the, 
Central Marine Engine Works ot Messrs. William Gray 
and. Company, to give a service speed of 10} knots. 
Trial trip, February 21. 


8.8. -“ Papua.”—Single-screw trawler built and 
engined by Messrs. Hall, Russell and Company, Limited, 
Aberdeen, for Empresa Comercial e Industrial de Pesca, 
S.A.R.L., “ Pescal,” Lisbon. Main dimensions: 238 ft. 
overall by 35 ft. 3 in. by 19 ft. 8-in.; hold capacity, 
41,000 cub. ft. Triple-expansion engine of 1,150 indi- 
cated horse-power. Trial trip, February 21. 


LigHTER.—Single-screw oil-engined lighter, the first of 
six being built by Messrs. James Lamont and Company, 
Limited, Port Glasgow, for the Irrawaddy Fiotilla 
Company, Limited, Rangoon. Trial trip, February 24. 


S.S. “ ParToia.”—Twin-screw passenger and cargo 
liner, built by Messrg. Harland and Wolff, Limited, 
Belfast, to the order’ of Messrs. Cunard White Star, 
Limited, Liverpool, for North Atlantic service. Main 
dimensions: 540 ft. overall by 70 ft.; gross tonnage, 
14,000. Two sets of single-reduction geared turbines 
developing 13,600 shaft horse-power, for a service speed 
of 17. knots. -Launch, February 25. 


8.3: “ Rio Teuco.”—Single-screw cargo vessel built 
by Messrs. Short Brothers, Limited, Sunderland, for the 
Administracién General.de la Flota Merchante del 
Estado, Buenos Aires. Main dimensions: 441 ft. 6 in. 
overall by 57 ft. by 36 ft. 10 in. to shelter deck; dead- 
weight capacity, 9,100 tons on a draught of 25 ft. 14 in. 
Triple-expansion engine, supplied by Messrs. George 
Clark (1938), Limited, Sunderland, the associate firm of 
the North Eastern Marine Engineering Company (1938). 
Limited, Wallsend-on-Tyne. Trial trip, February 27, 

LicutTsHIP.—Built to the order of the Corporation of 
Trinity House, London, Messrs. Philip and Son, Limited, 
Dartmouth, launched. the last of a series of five light- 
vessels from their Noss shipyard on March 5. Work is 
proceeding at the shipyard on four additional lightships 
for Trinity House. 


8.8. “‘ Bras. Srar.”—Single-screw. passenger and 
refrigerated-cargo vessel, built, engined and boilered by. 
Messrs. Cammell, Laird and Company, Limited, Birken- 
head, for the Blue Star Line, Limited, London. Main 
dimensions: 501 ft. overall by 68 ft. by 39 ft. 6 in. to 
upper deck; maximum draught, 30 ft. 6 in.: One set of 
Parsons-type double-reduction geared turbines and two 
Babcock and Wilcox-type oil-fired boilers. Launch, 
March 6. 


S.S. “ Arpa.”—Single-screw cargo vessel built by 
Messrs. Short Brothers, Limited, Pallion, Sunderland, 
for Messrs. Rederi A/B Soya, Stockholm. Main dimen- 
sions: 441 ft. 6 in. overall by 57 ft. by 36 ft. 10 in. te 
shelter deck; deadweight capacity, 9,100 tons on a 
draught of 25 ft. 14in. Triple-expansion engine supplied 
by Messrs: George Olark (1938), Limited, Sunderland, the 
associate firm of the North Eastern’ Marine Engineering 
Company (1938), Limited, Wallsend-on-Tyne. Launch, 
March 6. 

S.S. “ Gena.”—Twin-screw tanker built and engitied 
by , Messrs. Smith’s Dock Company, Limited, South 
Bank-on-Tees, for the Anglo-Saxon Petroleum Company, 
Limited, London. Main dimensions: 382 ft. by 62 ft. 
6 in. by 18 ft. 9in.; deadweight capacity, 6,295 tons on 
a draught of 16 ft. 9 in. Triple-expansion engines to 
give a speed of 12 knots. Launch, March 6. 

M.S. “ HaRTISMERE.”—Single-screw cargo vessel built 
and engined by Messrs. William Doxford and Sons, 
Limited,. Pallion, Sunderland, to the order of Messrs. 
J.and ©. Harrison, Limited, London, Main dimensions: 
460 ft. 6 in. overall by 59 ft. 6 in. by 28 ft. 8in.; dead- 
weight , capacity, 9,800 tons. Opposed-piston four- 
cylinder oil engine. to give a service speed of. 13 knots. 
Launch, March 6. 


8.8. ‘‘ Cortona.”—Single-screw refrigerated-cargo ves- 
sel, built and engined by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 
order of the Donaldson Line, Limited, Glasgow. Main 
dimensions: 425 ft. by 62 ft. 6 in. by 38 ft. 10% in. to 
shelter deck. Double-reduction geared-turbine set, 
designed fh conjunction with Pametrada, to develop 
6,800 shaft horse-power in normal service. Launch, 
March 7. 

8.8. “ Diyon.”—Single-screw cargo vessel built by 
Messrs. John Readhead and Sons, Limited, South Shields; 
to the order of the Government. Deadweight 
capacity about 7,500 tons on a draught of 23 ft. One set 
of geared turbines developing 3,300 shaft horse-power 
supplied by the Parsons Marine Steam Turbine Company, 
Limited, Turbinia Works, Wallsend-on-Tyne. Launch, 
Maroh 10. °* Y 
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FURNACE APPARATUS. 
582,094. Fuel-Air Ratio Controller. H. Lindars, of 
Sheffield. (4 Figs:) August 9, 1943.—The invention is 


on the lever. On a platform on the lever 1 near the ful- 
crum is a reversing electric motor 8 which, through a worm 
and worm wheel, rotates a screw-threaded spindle 11 
supported in bearings. The spindle supports a weighted 
nut 13 which is prevented from rotating by guide arms 
embracing the sides of the lever. The position of the 
weight is indicated upon a scale graduated in units of 
pressure. For the control of the motor an extension of 
the lever carries spring fingers 17, supporting contacts 
which, when the lever moves in one direction or the 
other, engage fixed contacts 20. The lever ‘and the 
accessories carried by it are balanced by a counterweight 
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23 mounted on the short arm of the lever. Each fixed 
contact is connected to one side of a.battery, the other 
side of which is through the winding of a relay 
to one of the lever contacts. The’ armatures of the 
relays act. to connect the motor 8 so that it runs in oppo- 
site directions. On an increase of the pressure, the 
bellows 4 expands and lifts the lever, and the upper levér 
contact engages the stationdry contact. The motor 8 
is operated to move the Weight 13 along the lever towards 
the contacts. This continues until the pressure in the 
bellows 4 is balanced by the of the weight 
when the lever 1 returns to the position of balance. The 
lever contact is separated from the stationary contact, 
causing the motor to stop. Should a decrease of the 
pressure of the fluid occur, the motor 8 will run in the 


hopposite direction.’ The movement of the weighted 


nut controls the flow of fuel to the in response 
to the pressure of the air in the inlet conduit acting upon 
the expansible metal bellows. (Accepted November 5, 
1946.) 
RAILWAYS AND TRAMWAYS. 
aad aan Locomotive Reversing Gear. Beyer, Peacoek 
and Company, Limited, of Gorton, and J. Hadfield, of 
Romiley, Cheshire. (9 Figs.) October 7, 1944.—Steam 
locomotives are reversed by power-operated reversing 
gear consisting of a power unit operated by steam, and 





a hydraulic cataract locking cylinder. The hydraulic 
locking cylinder is difficult to fill completely, so a3 to 
ensure that all air is evacuated and when completely 


filled, leakage is inevitable and ‘any oil which leaks out}, 


is replaced by air. The presence of air causes the gear 
tocreep. The object of the invention is to ensure positive 
locking for any position of the reversing gear. _ The oil 
inlets to the locking cylinder are formed at the lowest 
point of each end of the cylinder and are supplied with 
oil-from.an automatic! pump. P.. The automatic pump- 
consists of a plunger M loaded by a spring and operated 
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into, the “ fully charged ” position, Should any leakage 
occur through the glands of the piston rod of the hydraulic 
cylinder or elsewhere, oil under pressure exerted. by the 
pump plunger M will flow into the hydraulic cylinder, 
thus replenishing the cylinder with oil and. preventing 
the ingress. of air which would otherwise take place. 
The only attention required by the apparatus under 
running conditions is to maintain the level of the oil in 


rollers, and considerable ' danger ‘is attached to- the 
operation. “The“invention autoniatically feeds the web 
of paper into the nip 6f a pair of ‘rollers of a calender 
stack and eliminates hand feeding. The web of 
paper 4-to~be calendered is passed partly round the 
uppermost roller of the calender stack before entering 
the nip between the top- rollers. At one side of the 
machine is mounted: above the nip an air-distribution 
box 6 of a length equal to the length of the rollers. On 
the side of the box remote from the stack is a fan 7. 
The supply of-air'to the box-is regulated by a damper 
between the fan and the box. A guide plate 10 curves 
downwards towards the nip of the rollers and is hinged 
at its:lower end. Its upper end is secured to lugs ‘on the 
underside of the. distribution, box by sliding bolts. The 
lower part of the guide plate is perforated and behind 
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the plate is a hinged regulator by which the perforations 
can be opened or closed. Between the hinged lower end 
of the guide plate and the second roller there is a fixed 


| perforated grid 16, which forms a continuation of the 


plate. When feeding the web of paper 4 between the 
rollers, the web is led over the uppermost roller into the 
space between the roller and the guide plate 10, where 


- | it meets a blast of airfrom the outlet of the distribution 


box, which blows the web into the nip of the two rollers. 
The grid 16 and the perforations in the guide plate 10, 
as adjusted by the regulator, constituté vents for the 
escape of air, and prevent the leading edge of the web 4 
from being deflected or obstructed from entering the nip 
of the rollers by rebound of the blast from the rollers. 
In thé distribution box, opposite to“the air inlet from 
the fan 7 curved vertical divisions split up the incoming 
air and deflect it evenly towards both ends of the box. 
Mounted on the front plate of the box are vertical 
baffles of channel section which subdivide the outlet 8 
so that the air issues from the box in ‘a series of jets 
which pass evenly down the face of the guide plate. 
( Accepted October 25, 1946.) 





“DyNaMic METHOD FOR DETERMINING AVERAGE 
ExLastic PROPERTIES OF SuRFAcE Som La .7—In 
the review of the book with the above title, -which 
appeared ‘on: page 207, ante, ah error occurred in the 
last line of the first ‘paragraph : the word “ circum- 
ference ” should read “diameter.” | EAS 
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LENGTH CHANGES IN 
METALS UNDER TORSIONAL 
OVERSTRAIN. 


By Proressor H. W. Swit, D.Sc.(Fing.). 


eee ee 
means to determine the strain-hardening charac 
teristics of metals, because measurements can be 
made over @ much more extensive range of strain 
than is possible before necking occurs in a tensile 
test or friction induces inaccuracy in a compression 
test. The torsion test is most conveniently carried 
out on @ solid bar of circular section over the test 
length, but, owing to the inequality of stress distri- 
bution across the section of a solid bar, it is 
to make some assumption in order to interpret the 
results, measured in terms of and twist, 
in the form of a relationship between shear stress and 
shear strain. The simplest assumption, that straight 
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radial lines remain straight radial lines after torsion, 
if proved accurate by experiment, would justify the 
construction proposed by Nadai, be Srurenti era 
the stress-strain relationship could be derived 
graphically from the torque-twist curve. The 
investigation described in this article arose from 
some e: made on mild steel to test the 
validity of Nadai’s construction, by comparing 
shear stress-strain curves obtained from solid bars 
by his construction with similar curves obtained 
from hollow specimens in which the stress distri- 
bution could be regarded as uniform. 

The were all machined from a 1-in. 
Square bar, the solid specimen being # in. in dia- 
meter, and the hollow specimens # in. outside 
diameter and # in. inside diameter. To avoid 
inaccuracies due to deep boring, the hollow speci- 
Mens were made to a gauge length of 2‘in. The 
solid bar gave the stress-strain curve A in Fig. 1, |i 
herewith. The first hollow specimen gave the curve 
bus While Ws ehear strait teaclind ehoek 1706, 
it began to “ wring” out of truth and subsequent 
Measurements were valueless. In an attempt to 
Suppress this “ wringing,” the next hollow bar was 
Provided with plugs of the type shown inset in 


Fig. 1, leaving-a clearance inside the tube of 0-001 in. | mitted through 


on the diameter. The clearance space supplied 
with lubricant. "Phe Scething ‘ieelauel Gates; 








C in Fig. 1, suggested that binding had occurred 
during a considerable:part of the test. The plug was 
therefore ground to provide 0-006 in. diametral 
clearance for the third i which gave the 
stress-strain curve D, indicating a smaller but still 
measurable binding effect. 

Since the bores of the broken hollow specimens 
were no | perfect, it was difficult to make 
reliable measurements; but, from such as could 
be made, it appeared that the tubes had actually 
closed in to some extent during the test. This would 
imply a change in external dimensions under plastic 
torsion, which was not in accordance with any 
known theory of plastic strain. If this tendency |i 
existed in hollow specimens, it should presumably 
exist also in solid bars and give rise to an extension 
and attenuation of these bars under simple torsion. 
In ordinary torsion tests, any natural changes in 
length would be inhibited by the friction inherent 





in the method of gripping, but it was well known 
that, in such a test, bars tended to buckle under 


Fig.3. SECTIONAA 


Fig.4. 





avoid indentation, the balls rest on their inner side 
on hardened steel plates mounted on a sleeve 
fitting the squared end of the 
To facilitate simultaneous measurements of twist 
and extension, a special dual- strain gauge 
was constructed. This is shown in Figs. 3 to 6, 
herewith, which are largely self-explanatory. The 
two ends are mounted independently, so as to permit 
elongation of the specimen without interference 
with the action of the torsiometer. The elongation 
is determined by means of two dial-gauges, which 
are symmetrically disposed so that their average 
reading gives a true measure of axial extension, 
of incidental distortions under test. 
The graduated portion of the instrument is just 
able to pass over the squared end of the specimen ; 
the tubular portion is split for convenience in 
mounting, as shown in the figure. The instrument 
is suitable for a bar with 1-in. square ends, machined 
to a test diameter of } in. with a gauge length of 
3 in. 
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severe torsion, and this might well be due to the 


axial commpression induced by the grips in suppressing 
the natural tendency of the bar to extend. In any 
event, it was felt that the phenomenon deserved 
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With this torsion-extension meter and the special 
grip described above, free torsion tests were carried 
out on seven different metals, and the results are 
plotted in Fig. 7, herewith. The amount of torsion 
is plotted in terms of the shear strain on the outer 
surface of the specimen, and the elongation as a 
of the 3-in. gauge length. The seven 
metals, and the respective curves, were 70-30 brass, 
a; stainless steel, 6; aluminium, c; cupro-nickel, 
d; copper, ¢; mild-steel, f; and 0-5 per cent. 
carbon steel, g. 

It will be seen that all seven metals show a general 
tendency to elongate under severe torsional strain. 
The rate of extension in relation to torsional strain 
is generally small during the earlier stages of a test, 
but increases under more severe torsion to a fairly 
constant rate, which, however, shows a tendency to 
diminish in some cases under very severe strain. 
The form of the characteristic curve varies consider- 
ably between different metals and bears no obvious 
relation to their mechanical or metallurgical proper- 
ties. The final elongation varies from about 1 per 
cent. for a carbon steel to over 11 per cent. for 
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70-30 brass. It is worthy of note that measurements 
of diameter on the broken specimens confirmed 
that the elongation was accompanied by a corre- 
sponding reduction in area without measurable 
change in volume. 

This extension under pure torsion implies a dis- 
similarity between the Mohr circle diagrams for 
stress and strain and a departure from the so-called 
Lode line at its mid-point. The extent-of this 
divergence may be judged from the circle diagrams 
shown in Fig. 8, on page 253. In the cases of brass 
and austenitic steel, the rate of axial strain is about 
3 per cent. of the rate of shear strain, over the 
greater part of the plastic range. In Fig. 8, this 
implies that the mean strain, represented by OE,, 
is 3 per cent. of the principal shear strain, repre- 
sented by the diameter E, E, ; so that the divergence 
of the mean strain point E, from the mean stress 
point C, is 9 per cent. of the radius C,E,. This 
suggests that, when these metals are subjected to 
torsion with axial strain suppressed, there is induced 
an axial compression approximately 9 per cent. of 
the principal shear stress, which must be expected 
to introduce an error in the resulting shear stress- 
strain relationship. In the case of mild steel, for 
which the extension rate is only about half that for 
brass, torsion tests on solid bars with and without 
axial freedom gave the results plotted in Fig. 9, 
herewith, which show a small but definite reduction 
in the apparent shear stress and in the torsional 
strain at fracture. 

The tests described above were all made on solid 
bars, in which the degree of straining necessarily 
increased from the centre to the surface and in 
which, therefore, the less strained core would be 
expected to exert some restraint on the elongation 
of the outer layers. To confirm this expectation, 
comparative tests were made between a solid 70-30 
brass bar 0-75 in. in diameter and a similar bar 
carefully bored to produce a tube with walls 0-110in. 
thick. The results, which are plotted in Fig. 10, 
herewith, show that, in fact, the core does exert 
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of torsion and cannot 

be attributed to the solid form of the test-pieces 
employed. Since the production of hollow specimens 
involves considerable labour and care, it was there- 
fore considered justifiable to continue the use of solid 
specimens in any subsequent investigations, with 
confidence that any effects revealed would have 
been similar in type and still greater in extent if hol- 
low had been used instead. 

To provide data for any attempted explanation 
of the phenomenon, it was thought well to examine 
the effects of reversals of torsion, heat treatments, 
and previous strain. In a series of systematic 
tests carried out on 70-30 brass bars, the direction 
of twisting was reversed at various stages of the test, 
in some cases several times. The results are repro- 
duced in Fig. 11, on this page, and are clearly 
systematic in type. They show that the extension 
effect is not reversible in any true sense, although, 
each time the direction of twisting is reversed, there 
is evidently a transient. tendency to reverse the 
axial strain. This tendency is soon overcome, 
however, and the extensile ing is re-established, 
ultimately reaching about the same rate as before the 
reversal of twist. A similar succession of events 
appears to follow any reversal in either direction 
and after whatever initial strain. 

‘Tests of a similar kind, though not so systematic, 
were made with other metals, and the results can be 
seen from the appropriate curves in Figs. 12, 13 
and 14, on this and the pages. The test 
pieces were 0-75 in. in diameter, with a gauge length 





of 2-8 in. The copper bars corresponding to the 
curves H.21, H.25 and H.37, in Fig. 12, had received 
no heat treatment. The other bars in Fig. 12 were 
annealed for 30 minutes at 600 deg. C. In Fig. 12, the 
curve H.25 shows the effect of reversal of twist in 
copper after an initial positive twist giving a surface 
shear strain of 1-3, while H.37 corresponds to rever- 
sal after an initial shear strain of 2-5. In Figs. 13 and 
14, the curves H.28 and H.23 show the effects of 
reversal from an initial shear strain of 1-3 in stainless 
steel and mild steel, respectively. In Fig. 13, curves 
H.20 and H.28 relate to test pieces which were not 
heat-treated ; H.41 and H.42 were water quenched 
from 950 deg. C. The bars in Fig. 14 were re- 
at the point P, for three hours, H.26 and 

at 250 deg. C., H.22 and H.29 at 550 deg. C., 
: H.38 at 700 deg. C. It will be seen 
, in all cases the effect is similar in type, but the 
extent to which the reverse curve tends to return 
along the primary curve varies considerably between 
metals. Mild steel more nearly approaches the 
condition of reversibility than either of the other 
etals tested, and Fig. 15, opposite, shows that, in 
@ mild-steel bar twisted after considerable initial 
over-strain in tension, the reversibility is almost 
complete. H.18 was given a continuous test without 
initial overstrain ; H.32 and H.33, continuous tests 
after initial overstrain; and H.34, reversal. at 
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in solid bars. From these reversal tests, it seems 
clear that the extensile effect is an inherent property 
of the material, and is not attributable to any special 
fibrous structure in rolled bars or to other structural 
anisotropy, since the effect is independent of the 
actual net of twist. Moreover, it seems clear 
that the type of sliding which produces the axial 
strain (and all plastic strain is visualised as sliding 
of some kind) is capable of reversal to some extent 
when the general torsional straining is reversed in 
direction, though this reversal of slide subsequently 
either ceases, or is masked by the predominant 
extensile trend. 

The effect of various degrees of annealing heat 
treatment after initial torsional overstrain was 
examined in some detail with mild steel (Fig. 14), 
and in less detail with the other metals (Figs. 10, 
12 and 13), and the effects were found to be similar 
intype. In general terms, the effect of a full anneal 
at any stage of torsion is to restore the extensile 
effect to the initial conditions of zero twist. In 
other words, the effect is again shown to be sub- 
—— independent of the macroscopic structure 

“texture” of the bar and, presumably, is a 
sonia arising from the condition of the crystals 
themselves. Low-temperature heat treatments and 
partial anneals produce results intermediate between 
full anneal and no treatment, showing that the 
teversal effect is only fully removed by a full anneal, 
and that the primary and reversal effects are respon- 
sive to some extent to milder forms of heat treat- 
ment. 

To examine the effect of initial strain of a different 
type from torsion, three mild-steel bars were 
stretched 18 per cent. in tension before being tested 
in torsion. Two of these bars were twisted to 
destruction without reversal, while in the third 


(H.34) the direction of twist was reversed when 
about half the ultimate angle of twist had been 
Teached. The results are plotted in Fig. 15, to- 
spthen: ainctihe abnetaneliee ers similar bar 


Without previous straining. ‘These ouiiie reveal, 
for the first: time, clear evidence of an initial shorten- 
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the initially unstrained bar. The conditions after 
reversal of twist (H.34), as already observed, are 
much more nearly reversible than with an initially 
unstrained bar. As a matter of interest, it 
will be noted that the total angle of twist to destruc- 
tion is considerably greater with the reversed bar 
(H.34) than with either of those twisted to destruc- 
tion without reversal. 

Reviewing generally the results shown in Fig. 7, 

and Figs. 10 to 15, it appears that certain facts have 
been established which any satisfactory theory must 
be able to explain. (1) In annealed material, there 
is no measurable change of length under torsional 
strain; whenever changes of occur, the 
material is in a strained condition. (2) In work- 
hardened material, torsional strain is generally 
accompanied by axial stretch. (3) The extension 
rate varies markedly between metals and is greatest, 
among those tested, with brass and austenitic steels 
and least with mild and carbon steel. (4) Torsional 
strain in work-hardened material may be accom- 
panied by a transient axial compression if the 
direction of slip is reversed (as by reversal of twist), 
or changed in type (as by previous tensional over- 
strain). (5) The characteristic relation between 
extension and twist shows a slowly developing 
extension at first, followed by a more or less steady 
rate of extension over the major portion of the test, 
and finally, a somewhat reduced rate of stretch with 
very severe twists. This final decline is most 
marked in the case of copper and cupro-nickel. 
. Since all these observations pointed tothe conclusion 
that the effect under examination is a function of 
work-hardening, it was thought desirable to make 
at least one comparative test with a metal not 
susceptible to strain-hardening, and such a test was 
made with a lead bar, cast and machined, but not 
previously worked in any way. The results are 
plotted in Fig. 16, on page 256. 

During the initial stages of the test, up to a surface 
shear strain of about tan ¢= 2, no systematic 


up to the limit A to which the. test could be con- 
tinued. At this point the bar had not broken, but 
its axis was somewhat out of truth. After an inter- 
val of one day, the specimen was again trued up ina 
lathe (its diameter being thereby. reduced to 
0-651 in.) and subjected to. further torsion in the 
same direction as before. The result wes substan- 
tially a continuation of the earlier test: a small 
initial stage of constant length followed Blpiton 
shortening.. The specimen. this time retained its 
true shape in a remarkable way and the bar, still 


unbroken after a total surface shear of tan ¢ = 9, 
was preserved for reference. 

This double test provides clear confirmation that 
the extension effect is a strain-hardening pheno- 
menon and it appears to show that, with a material 
not subject to strain-hardening, severe torsion may 
actually induce an axial ing of the bar. The 
possibility that this might be due to axial untruth 
developing during the test was disproved by the 
second stage of the test, which, in fact, was made 
for this purpose. 

When a round bar is subjected to a twisting 
moment, any element such as that shown in Figs. 17 
to 19, on page 256, is under a system of simple shear 
stress as indicated, the stress s, on radial planes 
parallel to the axis being identical in intensity with 
that s, on transverse planes. This system of stress 
is symmetrical about planes x and y at 45 deg. to 
the axis as indicated, and is equivalent to a tensile 
stress of intensity + s in the direction x, combined 
with a compressive stress — s in the direction y, 
where 8 = 8, = 83. 

If the material of the bar is truly isotropic, the 
system of strain will also be symmetrical about the 
planes z and y, and if plastic strain develops, an 
elementary square prism with diagonals / will 
become a rhombic prism with diagonals in the same 
directions and of lengths 
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It will be noticed that this system of strain involves a 
rotation of both transverse and longitudinal planes 
through angles + £, 

It should also be noted, however, that a bodily 
rotation of the rhombic prism about its central 
axis does not involve any additional stress or strain 
or work of deformation, and therefore it is equally 
consistent with the stress system if the rhombus 
assumes an orientation which allows the transverse 
planes to maintain their transverse direction. In 
the case of elements forming an annular ring of a 
torsion bar, this enables continuity to be preserved 
between the contiguous sloping sides of the various 
elements right round the circumference and, there- 
fore, preserves the radial symmetry which is de- 
manded by the conditions of distortion. With this 
orientation, the axial width of a strip of initial width 
a is reduced to: 








ek, re RS — 
avV/2 tan[ +5 aing - 7 = 4 Voos ¢, 
while the peripheral dimension becomes proportion- 
ately greater. If, therefore, any finite distortion ¢ 
occurs before rotational adjustment in a torsion bar 
of isotropic material, its axial length will become 
shorter in the ratio ~/cos ¢, and if further distore 
tion ¢’ then occurs before the next adjustment, a 
further shortening in the ratio ~/cos ¢’ will occur, 
and so on. 

There is, however, no physical reason why rota- 
tional adjustment should be deferred, and good 
reason why it should develop continuously with 
the shear strain. In this case, fresh longitudinal 
planes are continually coming into position to 
take the complementary shear stress and no change 
in axial length will occur. It seems clear, therefore, 
that any axial strain which does occur in a bar 
under torsion must arise from a want of isotropy 
of some kind. 

Want of isotropy in metals commonly used for 
plastic working may arise from either of two causes. 
One of these is the existence of preferred planes 
and directions for slip within the crystals ; if these 
are randomly distributed in a polycrystalline body, 
the statistical result may appear isotropic on a 
macroscopic scale, although elementary slips and 
rotations will occur in different succession at 
different points. The other possible cause is the 
effect of strain-hardening in increasing the re- 
sistance to slip in those directions and on those 
planes which are associated with the most severe 
yand continuous shearing action. Any effect 
of this kind will clearly be small in the initial 
stages of torsion, increase to a maximum when the 
differential strain-hardening is greatest, and tend 








to diminish again when the distortion is so great 
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TORSIONAL OVERSTRAIN IN| METALS: 


Fig. 16. 
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that strain-hardening has become general in all 
directions. 

To visualise the effects of slip planes and strain 
hardening on changes in dimensions, consider 

ine elements with slip planes at various 
orientations to the transverse planes in torsion, as 
indicated in Fig. 20, herewith. Crystal grains with 
slip planes parallel or perpendicular to the trans- 
verse planes will naturally strain as indicated in 
(a) or (6), respectively, while those with oblique 
slip planes will shear as in (c) or (d), according as 
their obliquity to transverse planes is greater or 
less than 45 deg. Crystal grains with slip planes at 
exactly 45 deg. obliquity will not distort, since 
there will be no shear stress along these planes. 
ing, in the first instance, that shear occurs 
without rotation, it will be obvious that in neither 
of cases (a) or (6) will there be any statistical change 
of transverse or axial dimensions in a conformable 
assembly of crystal grains of either orientation. In 
eases (c) and (d), a more careful consideration leads 
to the same conclusion; hence, it would appear 
that shear without rotation causes no statistical 
change in the dimensions of a polycrystalline aggre- 
gate, whether there be strain-hardening or not. 

In the process of torsion it will be seen, however, 
that only crystal grains with orientation (a) can 
shear conformably without rotation, and it follows 
that, in all polycrystalline masses with random 
distribution, there must be rotation as well as 
shearing of the crystal elements. For example, in a 
mass of crystal grains with orientation (6), the result 
of torsional strain would be of the -type (e) in 
Fig. 21, herewith, which involves an axial i 
in the ratio cos ¢ and @ corresponding increase in 
the peripheral dimension. An examination of cases’ 
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(c) and (d) will reveal a similar tendency in a lesser 


In the torsion of a random crystalline aggregate, 
the rotation of individual crystal grains will vary 
from point to point in order to maintain, as far as 
possible, a general geometrical conformity and, at 
the same time, to keep transverse planes as trans- 
verse planes. The sense and extent of this rotation 
in any crystal grain will also depend on the orienta- 
tion of its slip planes; for example, crystal grains 
oriented as shown in Fig. 21 (a) and (c) will tend, 
under distortion, to rotate into the shaded positions, 
while those oriented as in Fig. 21 (b) and (d) will 
have less tendency to rotate, since their simple 
shearing strain more nearly conforms to the general 
distortion. 

In the initial stages of distortion, symmetry 
suggests that crystal grains with planes such as 
(a) and (c), equally disposed about the axial direc- 
tion, will rotate equally and in the same sense. 
Hence, under relatively small distortion, the axial 
dimension of crystal grain (a) will increase to the 
same extent as that of crystal grain (6) becomes less, 
and, since there is assumably the same number of 
crystal grains of both types, they will cause no net 
change in the axial dimension. Hence, during the 
initial stages of torsion of a random crystalline 
aggregate, no change in axial length is indicated. 

As torsion , however, the arrangement 


1 crystal grains with slip planes in the (a) region 
in Fig. 21 tend to rotate away from the line of com- 
pression at 45 deg. to the axis, and those with slip 
planes in the (6) region do not rotate so freely to 
take their place. Consequently, in more advanced 
stages of torsional. overstrain, there becomes an 
i proportion of slip planes in the (c) direc- 





increasing 
tion and a smaller in the (a). direction, 


proportion 
while the proportions in the (6) and (d) directions are 
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roughly unchanged. The rotation of crystal grains 
in the (c) region, however, produces an axial shorten- 
ing which can only be balanced by an equal number 
of “extending” crystal grains in the (a) :region ; 
hence as torsion proceeds and the (c) region continu- 
ally robs the (a) region of its crystal grains, a resul- 
tant progressive shortening will develop in the axial 
direction. 

In practice, crystals commonly have more than 
one set of possible slip planes, and, therefore, it will be 
natural for slip to occur in any crystal grain on 
that set of preferred planes which most nearly 
coincides with one of the planes of maxintum shear 
stress, that is, with the axial or transverse directions. 
It is to be expected, therefore, that a majority of 
the. crystal grains will behave according to one or 
other of the modes (e) or (f) in Fig. 21. After 
rotation of those working under mode (ce), other 
possible slip planes in the same crystal grain may 
well come more nearly into the axial shearing direc- 
tion, and so enable the same to continue. 
It is noted that crystal grains with glide planes in 
regions (e) and (c) are associated with the shortening 
tendency, while those in region (f) induce no change 
in dimensions. Hence, again, the resultant effect 
of severe torsion, in the absence of strain-hardening, 
is likely to produce an axial shortening. 

The actual distribution of slip planes in a crystal 
grain depends, of course, on its lattice system ; the 
greater the number of these planes, the greater will 
be the freedom for multi-directional slip, and the 
less will be the necessity for rotational adjustment. 
It is reasonable to expect, therefore, that metals 
with a face-centred cubic lattice, for example, will 
reveal a stronger tendency to change in axial length 
than metals with body-centred cubes, and that 
these latter will more nearly approximate to the 
hypothetical isotropic material in which torsion 
would be unaccompanied by any axial strain. In 
order to consider the probable effects of strain 
hardening on this phenomenon, it is again only 
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vo consider the possible modes ef rtation | and carlon steels, which have a struction of the United States Joint Conference 
of crystal grains, simoe shearing action of itself does | lattive, extend less than any of the other metals | British readers,’ not previously acquainted with 
not alter statistical dimensions. tested, all of which have a face-centred these Documents, will find much that is of interest 
As already stated, the crystal grains which, at} As torsional strain’ becomes considerable,, the |in them and should have no difficulty in following 
y moment, carry the greatest shearing stress | straim-hardening, which was at first more effective | the American te: where it differs from that 
across their glide -aze those having glide planes | on the transverse planes, will develop, nevertheless, | used in this coun’ The second and major portion — 
in either the ‘transverse er the axial direction, and | albeit more , on the axial and other planes ; | of the book is devoted to specifications and contains 
the distribution of shear stress will be generally |.and if, after severe strain, the capacity for hardening | six sections under the titles Structural; Airports, 
symmetrical about axesat 45 deg. to these directions.|n the transverse planes becomes more or less| Roads and Railroads; Bridges; Docks; Dams; 


grains are apart 
from their random directional properties ; hence, 
shear straim will-occur equally, for example, in those 
in the axial and transverse direc- 


rotate those having slip planes in the axial direction 
in the general semse determimed by the torsion. 

Consequently, fresh slip planes will continually be 
rotated into the axial direction of principal shear 
stress, while the transverse principal shear stress 
will continue te fall on the original transverse slip 
planes, which remain unchanged in direction. 
These transverse slip planes, therefore, will be 
contimuously under full stress and strain, amd strain 
hardening willmaturally develop on them more than 
on amy other slip planes. After the initial stages 
of strain, therefore, there will no longer be even 
statistical isotropy in the material, but the resistance 
to distortion will vary from one crystal rain to 
another accerding to the orientation of the slip 
planes, these crystal grains with. transverse slip 
planes acquiring the greatest resistance. 

Under continued torsion, therefore, the imternal 
distortion ef crystal grains will tend increasingly to 
be confined to those having approximately axial 
slip planes, while the conforming disturbance 
of those crystal grains with more nearly ‘transverse 
slip planes will be more and more in the nature of 
rotations without further internal distortion. The 


predominamt sense of this rotation is determined by’ 


the need te conform to the distortion of the crystal 


grains capa) ip, and idle, of the’ 
aaa pretreat jcrystal grains cannot be allowed for by the law of 


probabilities can be @btained by considering the 
various arrangements of juxtaposition between two 
crystal grains of the different types shown in Fig. 22, 


represent éthe unstrained crystal 

ellipses the distorted shapes caused by slip. Those 
crystal grains T with horizontal (transverse) slip 
planes are negarded as internally rigid and capable 
of rotation only, while the other set A prefers to 
conform to the general strain by continued slip. 

It will be seen that, in each of the arrangements 
(a) to (d), the T crystal grain tends to rotate in the 
anti-clockwise direction under the action of the 
adjacent A crystal grain. It will be seen also that, 
if the A crystal grain rotates, the direction pre- 
scribed for it ‘by the adjacent T crystal grain is 
clockwise in each case, but it is assumed that dis- 
placement in the case of the A crystal grain is by 
continued distortion and not rotation. In these 
circumstances, it would appear that the statistical 
result of interference between the more and the less 
hardened grains will be to cause a net 
rotation of strained T crystal grains in the anti- 
clockwise direction. ‘This rotation of: the shape 
elongated by distortion will clearly increase its 
dimension in the axial direction, and proportionately 
reduce its transverse dimension; consequéntly, 
there will be a tendency for elongation and attenua- 
tion of a crystalline aggregate containing a mass 
of crystal grains of which the A.and T types are 
examples, . 

As with non-hardening materials, the effect just 
discussed will clearly be more evident, other condi- 
tions being equal, in cases where the number 6f 
Preferred glide in a grain is small. 
A face-centred cubic. lattice, for example, which 
has a smaller number of markedly preferred planes, 
18, therefore, likely to produce the effect to a greater 
degree than a body-centred cube in which there 
18 a less marked preference between slip planes. 
This is in accord with the test results ;~the mild’ 


In this figure, the circles are intended te, 
grains and the, 


plastic conditions have been established, it is to be 
expected that, ‘until sufficient additional slipping 
has occurred to alter the distribution of hardness, 


increasing 

The hypotheses advanced above are, of course, 
largely speculative in character, but they do afford 
some explanation for most of the facts observed in 
connection with the phenomenon of length changes 
under torsion. They explain the fact that work- 
hardening materials stretch, face-centred cubics 
more so than body-centred cubics, while a non- 
hardening material like lead tends to contract. 
They account for the transient iges of reversi- 
bility in the effect, and for the absence of the effect 
in materials in the unstrained condition. 

Before a more convincing account of the pheno- 
menon can be formulated, further investigations 
will probably be mecessary at some future time, but 
ithe results here reported provide evidence that 
(1) under plastic strain (which is essentially shear 
strain) of a crystalline body, both sliding and 
rotation occur in the crystal graims, and the material 
cannot be regarded as fully isotropic after any 
measurable strain has occurred; (2) the strain- 
ihardening of crystal grains is directional in character, 
more particularly in metals having a face-centred 
cubic structure ; (3) full annealing is necessary to 
restore the isotropic jes of overstrained 
material ; (4) the effects of differential behaviour of 


i : 


‘averages (the statistical result may be quite con- 
siderable on a ic scale); that (5) it is 
unlikely that the axes of plastic strain in crystalline 
bodies will coincide with the axes of stress except 


under very simple conditions of symmetry, and still. 


less likely, therefore, that Lode’s hypothesis can be 
generally valid. 

The work recorded in this article formed part of 
@ programme of research carried out in association 
with the Motor Industry Research Association and 
was embodied in their Confidential Nos. 
9177 B and 1941-4. In the experimental work, 
the author received. substantial assistance from 
Messrs. G. Payne, B.Eng., and J. W. Harland, 
BSc. (Eng.). 


LITERATURE. 

Data Book for Civil Engineers. Vol. II. Specifications 
and Costs. By Etwywn E. SEELYE. John Wiley and 
Sons; Incorporated, 440, Fourth-avenue, New York, 16, 
U.S.A. [Price 6.75 dols.]; and Chapman and Hall, 
Limited, 37, Essex-street, London, W.O.2. [Price 
40s. 6d. net.) 

Tas is the second of a series of American data 
books for civil engineers, of which we reviewed the 
first volume, entitled ‘‘ Design,” on page 219 of 
our 16lst volume (1946). As might be expected, 
certain characteristics are.common to both volumes ; 
in particular, the text relates throughout almost 
entirely to current practice in the United States, 
and, as befits a work of reference, contains a mini- 
mum of explanation, but a great amount of practical 
detailed information. 

In general, the volume now under review can be 
subdivided under the four main headings of Contract 
Documents, Specifications, Costs, and Glossary. 

i of typical Contract 








and Drainage, Sewers, Sewage Treatment and Water. 
As in the “‘ Design ” volume, there is a certain: lack 
of balance between the space allocated to the 
different sections, and some of Mr. Seelye’s specifica- 
tion clauses will not meet with universal approval ; 
for instance, the advisability of specifying formule 
to determine the safe load on piles, without any 
reference to the supporting power of groups, is 
Open to question. Undue criticism on detail, 
however, would be ungenerous, in view of the 
exceptionally wide scope of the work and its com- 
mendable features. The author has endeavoured to 
make available, as a guide, a specification for any 
item of engineering for which a civil engineer is 
likely to need to write one. Furthermore, since, as 
he rightly says, the best “bids” can be obtained 
by fair and clear specifications, Mr. Seelye has 
given definite tolerances and data instead of em- 
ploying the old formule “ first-class workmanship,” 
and generally has achieved the brevity and direct- 
ness consistent with the object of the specification. 
Instructions and suggestions for guidance are inter- 
polated in italics in each section. The section on 
“Costs,” of necessity, can be of only acatlemic 
interest to readers in this country, but those who 
make a study of American constructional work can 
learn much from a perusal of the data. The volume 
concludes with a 70-page glossary of engineering 
terms, grouped in sections according to the subject 
matter. 

Practically all civil engineers need, sooner or 
later, to acquire a sound knowledge of contract 
documents and specification writing; yet, until 
recently, there has been a co tive dearth, 
both in this country and the United States, of good 
text-books on the subject. It is pleasing to note, 
therefore, that at least three such volumes have 
made their appearance in the past two years. Mr. 
Seelye’s contribution is essentially a work of refer- 
ence, not an introductory text-book ; and, as such, 
may be said to be complementary to the other 
recent American publication, Mr. Robert W. 
Abbetts’s fine treatise on Engineering Contracts and 
Specifications. Read in conjunction, these two 
works form a most valuable and comprehensive 
guide to current practice. 





ELECTRIC SUBSTATION FOR DIsPosaL.—A low-tension 
electric substation incorporating a number of stationary- 
cubicle type switchboards, is available for disposal. 
The equipment, originally designed for the Purpose of 
controlling a bank of 1,500-kVA transformers with the 
appropriate outgoing feeders, includes 2,500- and 1,000- - 
ampere, 400-volt triple-pole oil-immersed circuit breakers. 
A detailed specification can be obtained from the Ministry 
of Supply, Directorate of Disposals, D(M3), Room 550, 
Great Westminster House, Horseferry-road, London, 
8.W.I. 





AcipS AVAILABLE FOR INDUSTRY.—During the war 
large quantities of chlorosulphonic acid were used for — 
the production of smoke screens, and; as considerable 
surplus stocks of this acid are held by the Ministry of 
Supply, arrangements have been made for its breakdown 
into sulphuric and hydrochloric acids at Royal Ordnance 
Factories. Firms requiring hydrochloric, and/or the 
original chlorosulphonic acid, should make application to 
the Ministry of Supply, Directorate of Disposals, D (B2), 
Room 222, Great Westminster House, Horseferry-road, 
London, 8.W.1. 

RoyaL Sanirary INstTITUTE.—The Council of the 
Royal Sanitary Institute announcé that two prizes are 
offered for competition this year. The first, the John 
Edward ‘Worth Prize, is of 401., and is for an essay on 
practical improvements of appliances or inventions for 
dwelling houses ; the s d, the John S. Owens Prize, is ~ 
worth 251., and is offered for an essay on either atmos- 
pheric pollution, or on the ventilation of dwellings and 
its effect upon human health. All essays must be 
delivered on or before December 31, addressed to the 
Secretary of the Institute, 90, Buckingham Palace-road, 
London,,»S.W.1, from whom further particulars may be 








obtained. 
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INFRA-RED EQUIPMENT FOR 
MILITARY PURPOSES. * 

THE bility of using infra-red rays for monnting 
and other purposes, owing to their invisibility, 
already. been investigated before the war, but-develop- 
ment was slow owing to the necessity for employing 
special detecting, a tus. During the past eight 
years the work has carried from the laboratory to 
the practical stage by the Admiralty Research Estab- 
lishment with the assistance of Electric and Musical 
Industries Research, Limited, and the Gramophone 
Company, Hayes, Middlesex. The result is that equip- 
ment has been produced which proved of the greatest 
value for a number of applications during hostilities on 
sea and land and in the air. 

The equipment employed for signalling and to render 
objects visible in the dark consists of a source of infra- 
red radiation and a receiver in which this radiation is 
converted into luminous energy which can be detected 
by the eye. The source of the radiation is usually an 
ordinary tungsten lamp housed in a suitable lantern. 
This lantern is provided with a screen of ebonite, or 
other similar material, in place of the usual front glass, 
so that the luminous radiation is wholly or almost 
entirely cut off and only the infra-red radiation is 
transmitted. This radiation is detected at the receiv- 
ing end by an image tube, on which a screen that is 
sensitive to the infra-red rays is deposited. This screen 
is a caesium-silver oxide layer and forms a photo- 
sensitive surface, which is responsive to the infra-red 
rays up to 11,000 Angstrém units in length. Inside 
the tube, at a distance of 5 mm. from the first, is a 
second screen, which is coated with willemite which is 
fluorescent. At the other end of the tube is an appro- 
priately-designed opticai system and eyepiece for view- 
ing the luminous image which is produced on the 
fluorescent screen. The caesium-silver oxide layer 
and the willemite screen also form the cathode and 
anode, respectively, of an electrical system across which 
a potential difference is applied from an auxiliary source. 
The result is what is known as an image converter, in 
which the electrons liberated by the photo-emissive 
action of the infra-red radiation on the caesium-silver 
oxide layer are accelerated by the electrical potential 
applied between the screens and are transformed into 
greenish light on the willemite screen. Although the 
electronic emission from the photo-sensitive screen 
may be very small and the emission velocity only a 
few volts, the latter can be considerably raised by using 
an accelerating potential of from 3,000 to 7,000 volts, 
depending on the type of signal that is being received. 
The luminous image produced on the fluorescent screen 
is either a spot or a picture of the scene which is being 
“ ilfuminated ” by the infra-red source. The image of 
the target, whether it be a beacon or reflected “ light ” 
from a complete scene illuminated by infra-red head- 
lights, is received on to the first screen, carrying the 
caesium-silver-oxide layer. Each point of this screen 
then emits a stream of electrons the density of which 
is proportional to the brightness of the infra-red image 
at that point, and is thus represented on the second, 
fluorescent, screen by a bright spot of equivalent 
intensity ; thus a complete image is formed in mono- 
chrome. This image is viewed through the ee. 

In practice the necessary accelerating vo! is 
obtained in one of two ways. Where only a spot of 
light is required, as in most forms of signalling by 
infra-red radiation, a modification of the Zamboni pile 
is used. This pile it may be remembered, was itself 
a modification of the better known pile due to Volta 
and was invented about 100 years ago. In its original 
form it consisted of alternate layers of gold and silver 
paper which were separated from each other by pieces 
of felt moistened with sulphuric acid. In the present 
form of pile, however, small discs ot paper, coated on 
one side wi dioxide and on the other 
with tin foil, are employed. An interesting point is 
that, strictly s ing, there is no electrolyte except 
for that provided by the natural moisture of the paper, 
which must be neither too dry nor too damp. A 

pile built up of discs in this way to a height of about 
10 in. provides a potential ‘difference of about 1,500 
volts and a number can be connected in series to give 
the value required for acceleration. A compact 
method of generating the high voltage and the small 
current—less than 1/1,000 a ag - 
required for signalling purposes is thus provided. We 
salad that experience with this unusual source 


of electrical energy has been quite satisfactory and 
made at the beginning of the war are still 
performing efficiently. In service they are capable 
of supplying the. necessary current for long periods 
and ‘though isation they 


that. piles 


overloading causes polarisati 


recover after a short period of rest. Qn the other 


hand, if a picture is desired, as when infra-red head- 


lights are used op tanks and other vehicles, a current 
of a fraction of a microampere is necessary. This is 


generally obtained from a conventional vibrator, 
though naturally steps have to be taken to provide 
adequate insulation. 


The small self-contained receiver developed by the 
Admiralty using the image’ tubes designed by BML. 
weighs. 13 lb. It comprises a T-shaped container 
the cross of which is 7} in. long and carries the 
pile is housed ih the' upright, 


use, this upright part 

cross bar can be di towards the transmitting 
station like a telescope. It is interesting to note that 
the Germans also did'a great deal of work on this 


weighed 16 Ib. without the power ipment, and had 
the further disadvan of requis 
servicing in the field. the larger units, the power 
equipment is carried separately from the image tube, 
the two being connected by high-tension flexible cables. 
The image tubes may also be in binocular form. The 
infra-red viewing equipment, therefore, enables vehicles 
equipped with it to behave as though under visual 
lighting. rations may be carried out at close 
range, in which case the vehicles move about using 
their own headlights and seeing the scene in detail or, 
if concentration from a distance is required, marker 
lights can be set up to enable the vehicles to “ home,” 
As regards application during the war, the first 
operational use of infra-red signalling was made in the 
Mediterranean in the middle of 1941. Beacons, in the 
form of small pocket-sized torches, were employed in 
combined operations and the hand receivers were 
utilised to maintain contact with the parent ships off 
shore. About the same time, equipment was developed 
to enable transport and armoured vehicles during dark- 
ness to take up positions free from aerial observation 
and preparatory to dawn attack. In 1943, the three 


equipped with infra-red gear and, it is claimed, that 
the only craft which returned owed its safety to this 
equipment, The large floating dock at Bergen was sunk 
with the assistance of infra-red signalling in 1944. It 
was employed also in the Far East for cable-cutting 
operations at Saigon and Hong Kong and for trp | 
Japanese cruisers in Singapore Harbour. - 
beacons and receivers were first fitted to night fighters 
of the Royal Air Force in 1942, and proved of great 
value for mutual identification, raion in connection 
with large-scale bomber raids. At a later date, when 
bombers were provided with radar-controlled 
infra-red equipment was also carried by them, so that 
friendly aircraft could be -identified. On land the 
equipment was used during the Rhine crossings of 
1945, when the transport of the 79th Special Armoured 
Division, which was responsible for ferrying troops 
to the enemy shore, was fitted with infra-red appara- 
tus. Beacons along the bank also marked the points 
of entry to the river. Sometimes beacons were em- 
ployed for signalling the way to freedom for escaped 
prisoners of war and gave vital contact with resist- 
ance forces, such as those in Norway, who were guided 
to safe rendezvous for supply missions. Towards the 
end of the war, a simple receiver was produced to 
detect possible enemy use of infra-red equipment, and 
reconnaissance was carried out with it by air over the 
enemy lines. Actually, however, the enemy did not 
use this type of equipment on the western front, 
though its restricted employment was reported durin 
Germany’s eastern offensive. An infra-red sight for 
automatic weapons was also developed, but the war 
ended before it was used. 





LONDON PLANNING PROPOSALS. 


Turex further stages in the implementation of the 
County of London Plan were dealt with in a report of the 
Town Planning Committee, which was ooo b 
the London County Council on Tuesday, March 25. 
The first of these is concerned with the redevelopment 
of the south bank of the River Thames which, it is 
hoped, will ultimately extend from Westminster 
Bridge to London Bridge. The work, however, must 
be undertaken in sections, the first of which will be 
from Westminster Bridge to Waterloo Bridge, where 
the Council has already acqui property between 
the river and York-road. chief buildings which 
will occupy this area, will be ® group of Government 
offices between Westminster Bridge and - 
ford Bridge, immediately north of the County Hall, 
the cultural centre contemplated in the County of 
London Plan, ree a sewer nt Theatre, which be 
erected under the auspices Shakespeare Memorial 
National Theatre Committee. The Council, as Town 
Planning Authority, is anxious to secure that the 
development between Westminster and Waterloo 
Bridges shall form a united architectural composition 
and the Minister of Works has undertaken to co- 
operate to this end. It is, therefore, proposed to 
appoint Dr. Charles Holden, F.R.1.B.A., as architec- 
tural consultant for the development of the whole area. 
‘Dr. Holden will work in conjunction with Mr. R. H. 
Mathew, the Counvil’s arcliitect and planning officer, 





of requiring considerable | i 
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not been stated, but that of the river wall will be about 
650,0001. 

Before the war, a scheme was approved for an exten. 
sion of Cromwell-road in the Borough of 


the point where the new road would have crossed 
Hammersmith Bridge-road, and a skew crossing, con- 
trolled by traffic lights, where it would have crossed 
Queen Caroline-street and Fulham Palace-road. In the 
light of present conditions, however, this scheme has 
been revised and it is now proposed that the Cromwell- 
road extension shall comprise a road viaduct about 
half a mile long, as recommended by the Minister of 
Transport, and that Hammersmith Broadway shall be 
dealt with by a system of roundabout operations at 
ground level. It is proposed that the viaduct should be 
constructed first should span Hammersmith 
Bridge-road, Queen Caroline-street and Fulham Palace- 
road. This arrangement is felt to be desirable, since 
the completion of London Airport and of the motor 
to the west are likely to result in a considerable 
increase in traffic on the Cromwell-road extension, as 
is the fact that much of the traffic now passing through 
Hammersmith Broadway will be likely to use the via- 
duct. The necessary legislation for this project, 
which, it is estimated, will cost a net sum of 2,800,0001., 
will be promoted in the current session of Parliament. 
In connection with this project, a fly-over road will 
be provided over the junction of the Great West-road, 
Gunnersbury-lane and Chiswick High-road, outside 
the county boundary. 

The third scheme deals with the redevelopment of 


guns, | about 49 acres at the Elephant and Castle in Southwark 


and Lambeth. It is recommended that application 
be made to the Minister of Town and Country Planning 
for the necessary order for this purpose. Six important 
traffic routes converge on this area and form the most 
important intersection in London south of the Thames. 
The -present: layout is such that traffic is seriously 
delayed and the capacity of the roads reduced. It is 
therefore proposed to construct a roundabout at this 
m5 which will be raised about 6 ft. above surface 

vel and will be provided with inclined approach 
roads and shallow pedestrian subways. This round- 
about will be hexagonal in shape and about 500 ft. long 
by 300 ft. wide, and will enable double the maximum 
pre-war volume of traffic to be dealt with. The 
scheme will involve a diversion of Newington Butts 
for about 370 yards, and the construction of a new road 
to cross the site of St. Mary’s Church and its disused 


g| burial ground. Other main roads will be widened and 


realigned and some lengths will be closed to form the 
roundabout and to facilitate the development of the 
adjacent land. The scheme has been designed on the 
assumption that the London Passenger rt Board 
will construct a new tube station serving both the 
Southern Railway and the Underground below the 
central island. Work will be begun as soon as labour 
and material are available and with the road works, 
will take about five years to complete. Complete 


y a however, will require from ten to fifteen 


years. net cost is estimated at about 4,000,0001., 
of which it is expected the Ministry of Transport will 
bear 75 per cent. 





PUBLIC WORES CONGRESS AND EXHIBITION.—We are 
informed that the forthcoming Public Works, Roads and 
Transport Exhibition and Congress will be held at 
Olympia, London, W.14, from July 21 to 26, and not from 
July 25 to August 2 as stated on page 231, ante. The 
change to the new dates was made recently. 





WERNHER MEMORIAL LECTURE, INSTITUTION OF 
MINING AND METALLURGY.—The first Sir Julius Wernher 
Memorial Lecture of the Institution of Mining and 
Metallurgy, on ‘‘ The History and Prevention of Silicosis, 
with Special Reference to the Witwatersrand,” will be 
delivered by Major-General A. J. Orenstein, C-B., 
O.M.G., M.D., F.R.C.P., chief medical officer, Central 
Mining and Investment Corporation, Limited, and Rand 
Mines, Limited, at the Royal Institution, 21, Albemarle- 
street, London, W.1,’at 5 p.m., on Tuesday,, April 15. 
The chair will be taken by Mr: G. F. Laycock, MC, 
President of the Institution. Admission to the lecture 





is tree, without ticket. 
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By AbMiRaL or THe Freer Lorp Cuarrteip, 0.M. 

past year has been one of great activity in our 
ship _ We can well be proud of their achievements 
in 1946. .The tonnage under construction, at the 
end of the year, was very close to 2,000,000 gross, while 
the actual completions in the same year od about 
1,000,000 gross tons. The Government have set a 
target of 1} million gross tons for 1947, in addition to a 


large repair ; but the Economic Survey 
White Paper its out that the achievement of that 
target di upon increased output per man-year 
and upon adequate supplies of materials, fittings and 


other components. e latter is an important 
point, for it is admitted that it will not be in this year, 
or even next, that we shall see adequate supplies of all 
the things we need for ship construction. 

It is comforting to all who have the interests of the 
shipbuilding and marine engineering industries at 
heart (and who realise the extent to which our whole 
national economy depends upon them) to. see the em- 
phasis laid on them in this Economic Survey. Are we, 
at last, seeing evidence of a change, long sought for 
in the years gone by—a general realisation of the place 
of shipbuilding and marine engineering in the scheme of 
things? If, in a condition of continuing sho 


, | which we won the war. 


afford to abandon to-day that spirit of patriotism with 
What has this to do with shipbuilding and marine] 
engingering ¢ It is true that, to-day, i is busy 
could employ more labour than ig;available; but 
there is a red light ahead, and leaders in the industry 
must not shut their eyes to it if they are to. avoid the 
grim conditions that prevailed in the industry shortly 
after the first world war. That red light is the present 
high cost of ships and the long time taken to build 
them. At one dreadful period in the years between the 
two recent wars, ships were lying idle on the stocks, 
and the men actively employed in shipbuilding were 
reduced to a mere fraction of the num that could 
have been employed. That was because shipowners 
could not pay the high prices then prevailing for shi 
God forbid that we should let history repeat itself ; 
but the amber light is showing. Hampering controls 
and the dearth of certain materials and components are 
two causes of the troubles. Rising wages and the 
demand for shorter hours are another cause. Every 
patriot looks forward with hope to the time when 
real wages shall be higher and there shall be more 
leisure, with wisdom and means to use that leisure to 
romote true happiness, but, at present, we are still 
hting as truly as we were in 1939-45. We are fight- 
ing against a permanent lowering of the British 
of living. In the question of output per man-year lies 
the key to the success of our whole industrial effort 
to te the ‘ravages of war, to re-establish ourselves 





importance is attached to achieving a higher output 
from the shipyards in 1947 than in 1946, when some 
of our present disabilities were less prominent, then the 
industry must be given a degree of priority not less 
than that accorded to housing and to the export 
trade in its narrower definition. I use the term 
“narrower definition’ advisedly, because it is too 
often overlooked that the shipping industry is one of the 
greatest of all export industries, as the carrier of goods 
and the earner of foreign exchange for its services in 
all parts of the world. It has been often said that ship- 
building is the great ‘‘ assembly” industry. It is 
important to remember that in relation to priority 
status in the national economy, because it means a 
first call on some proportion of the products of the 
majority of industries in the country. 

In this connection, one would wish to stress a feature 
of the greatest importance now and for the future (some- 
thing that the White Paper does not specifically men- 
tion), namely, the absolute necessity that materials 
and supplies of all kinds should be of the highest 
quality. In our maritime industries there has been 
justifiable pride, in the past, in the superb quality of 
our products. We dare not lose sight of the value of 
that reputation in our struggles to re-establish our- 
selves. It is not enough for Britain to build ships ; 
they must be the finest ships in the world, judged by 
every applicable standard. 

At the present time, British shipyards have under 
construction and on their order books a total of 
3,300,000 gross tons, of which 878,000 tons (or 
27 per cent.) is for foreign account. The.total value is* 
estimated at approximately 250,000,0001., and the 
foreign work represénts approximately 70,000,000I. 

Added to these great activities of shipbuilding and 
ship repairing, a large programme of ship re-construc- 
tion or re-conversion has been carried through. As was 
pointed out’ by one or two 
year, this business of radically altering ships from their 
original design into vessels capable of performing 
totally different functions can never be wholly satis- 
factory to the naval architect. Nevertheless, I have no 
doubt that those enormous tasks which war made 
necessary have taught us something, and opened our 
eyes to conversion possibilities which we had uever 
previously thought of as practical undertakings. As is 
to be expected, after a war of such unprecedented sea 
complexity, we have several papers in our present 
programme which reveal once more the ingenuity and 
skill with which some particularly difficult problems 
Were successfully solved by naval architects and ship- 
builders, In reading through these papers, I have been 
impressed by the authors’ constant reference to the 
help and co-operation they received from all sections 
of the shipping industry at all times. The picture con- 
veyed is a heartening one, and shows not only the 
extraordi competence and resource of the private 
shipbuilding firms and their vital importance to this 
country, but their public spirit in working together, 
for the national » to knowledge and share out 
work, with a complete absence of that: type of rivalry 
that might: otherwise obstruct and hinder the rapid 
completion of an undertaking. 

It is right, however, that, as your President, I should 
Sound a note of warning. ‘After the strenuous efforts 
of all during a long war, it is natural that some feeling 
should exist among individuals that equally strenuous 
effort is not required when war has ended in.complete 
Victory; but we know now that-medern war. leaves 
both victor and vanquished exhausted, and we cannot 


* Delivered on March 26, 1947. Abridged. 
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in the markets of the world, and to expand existing 
and capture new markets as the foundations of future 
prosperity. To win through, it is vital for everyone to 
work all out and with the utmost skill; and it is the 
duty of all those who possess influence to pronounce 
this truth, unpalatable though it may be, and to sup- 
port what the Government have told the nation in the 
White Papers issued recently. No doubt, there is a 

wing understanding among leaders of the rank and 

e in industry that high wages can only be earned 
to-day by the utmost efforts, performed with greater 
skill than by our economic rivals in other countries. 
This self-evident truth must be recognised by us all, 
otherwise we are, as an industrial nation, heading for 
the rocks. 

I must add a few words on warship design and con- 
struction. The most notable event of the year has 
been the completion and commissioning of H.M.S. 
Vanguard, designed by Sir Stanley Goodall. If we 
compare her with H.M.S. Hood, completed at the end 
of the 1914-18 war, we can get immediately an impres- 
sion of the increased complications resulting, in the 
main, from the scientific advances made during the 
intervening years and accelerated during the war. 

All those devices which help to fight the ship, and 
those necessary to meet the increased air menace, have 
had to be carried and manned, and the increased com- 
plement to be accommodated. The Vanguard is an 
illustration of the way in which our naval constructors 
have tried to tackle those problems. Further than 
this, the appearance of the ship gives the information 
that increased freeboard has been found necessary. 

Just outside the more narrow field of naval construc- 
tion, another notable event—the atom bomb tests at 
Bikini—has given constructors and naval architects a 
whole host of new problems. I believe that H.M.S. 
will be a truly historic ship, in that she will 
be the last super-Dreadnought as we have known them. 
The Navy will always need capital ships, but the 
Vanguard’s successors will be very different; of that 
I feel certain. Let the nation remember, however, 
that so long as we are dependent on merchant ships to 
bring us food, materials and oil, ships of some type will 
be essential to protect them in war, of similar types to 
those of our opponents. Nothing will protect ships in 
the oceans from destruction by enemy warships, except 
our own warships, constantly in escort by day or night 
in all weather conditions. 

The year has brought no new naval orders and many 
of the ships under construction a year ago, if not 
scrapped, have either been put on one side or are pro- 

ing slowly ; no doubt, the new orders, when they 
come, will include some of the Bikini lessons as well as 
new weapons. The spectacular side of atomic power, 
as exemplified at Bikini, has captured the imagination 
of the world, but even more important to us as naval 
architects is the possibility, by no means remote, that 
atomic power will become available as a means of pro- 
pulsion. Such a dereeroent may be farther off 
just around the corner, but another new development, 
the gas turbine, is now on the threshold of practical 
application, and there is no doubt that this have a 
powerful effect on the performance of ships of all kinds. 
_ At our meetings during the year, we have had a 
number of papers describing in some detail the great 
work carried out by our industry during the war. 
During these present meetings a few more leaves will 
be turned, and I hope that the greatest possible 
publicity will be given to these indications of how 
shipbuilders and naval architects helped the country 


THE a 
7260 and 


THE “ PITOMETER”’ SHIP’S LOG. 
pparatus illustrated in Figs. 1 to 6, on pages 


1, isan interesting application of the principle 
of the Pitot tube to the determination of the at ae 
Ship. It has been developed by The British Pitometer 
Company, Limited, 105, Park-street, London, W.1, 
and is known as the Pitometer Log, Type MM., the 
type letters indicating that this particular form of 
© apparatus is intended for use in large merchant 
ships, such as liners, and other vessels which 
require @ positive and accurate log. Other forms are in 
use; the Pitometer log, in fact, has been employed 
for a number of years on all large ships of H.M. Navy. 
There is no basic difference in princi listween tho 
naval and mercantile forms, but it may be said that the 
type used in battleships, cruisers and aircraft carriers, 
ete., is provided with a number of ting instruments 
im convenient positions. Another, and less elaborate, 
type is employed on motor torpedo-boats, gunboats, 
and the like. In all forms, the readings of both the speed 
and the distance travelled are obtained by balancing the 
enna head in a Pitot tube. 
re are no moving parts external to the ship, 
the Pitot tube being embodied in a stout rod which 
projects from the bottom of the hull when the log is 
in use, and is withdrawn into the hull when entering 
port. An external view of the speed indicator and 
distance recorder is given in Fig. 1, page 260, while a 
view of the internal mechanism of the instrument is 
given in Fig. 2. Its relation to the other units will be 
clear from the diagrammatic arrangement of the log 
given in Fig. 3, 261. The hull fitting with the 
projecting rod is shown at the lower left-hand corner and 
is connected by two pipes of small diameter to the 
mercurial differential above and to the right of it. 
Connected by electric cables to the controller which is 
mounted on the differential are, respectively, a speed 
transmitter, a speed and distance receiver, and a contact 
clock. r tic views of the interior of the differ- 
ential are given in Figs. 4 and 5, while in Fig. 6 are 
shown the main elements and internal electrical circuits 
of the controller, the speed transmitter, the s and 
distance receiver, and the contact clock. The main 
reading instrument is the speed and distance receiver, 
which, as can be seen in Fig. 1, has a quadrant graduated 
in knots with a pointer indicating the speed of the 
vessel, and three dials with pointers indicating the 
distance travelled, in sea miles, since the instrument 
was started up at the commencement of the voyage. 
We have had an opportunity of examining a number of 
records based on measured mile runs which records show 
that the claim of accuracy within + 1 per cent. is fully 
substantiated. The sensitiveness of the log is indicated 
by the immediate change in the line of the record when 
the ship is making a turn. 

Referring to Fig. 3, the rod in which the Pitot tube 
is formed is shown at a. It is of a high-tensile bronze 
alloy and has an elliptical cross-section of —_ 
mately 3 in. by 1§ in. This section is reduced, for a 
1 of about 3 in. at the bottom, to a flat, } in. wide 
and equal to the major axis in length: It is in this flat 
portion that the orifices for the two water pressures 
are formed. That for the velocity head is indicated at 
b. There are two orifices for the static head, one each 
side of the flat ; these are indicated atc. Two passages 
run lengthwise through the rod between the orifices and 
a pair of cocks at the top, these cocks being coupled to 
the differential by flexible rubber tubes lettered 5 and c, 
se epee in Figs. 3, 4 and 5; the two static orifices 
both communicate with one passage in the rod. The 
rod is usually situated on the bottom of the vessel near 
the mid-line and at about one-third of the ship’s length 
from the bows. The ise position and the amount 
of projection depend mainly on the form and size of the 
hull and the necessity for having the velocity orifice 
beyond the mass of water affected by skin friction. It 
may be mentioned here that, since the velocity orifice 
is pointing forward, it might be supposed that it was 
likely to be choked by submerged debris, medusa, etc., 
but no instances of this have been roported. In any 
cage, the rod can always be withdrawn inside the vessel 
on removing the stops preventing accidental with- 
drawal, and closing the sluice valve seen on the ship’s 
skin ; this valve is, of course, closéd on the rod being 
retracted ‘when not in use. Any choking of the hole 
would be readily detected by the abnormal steadiness 
of the speed-indicating , the normal functioning 
of which is characterised by a slight oscillation arising 
from small variations in speed due to rudder niovements 
and sea ‘conditions. The rod is easily withdrawn by 
hand when the top gland is slackened. : 

The method of translating the velocity head due to 
the speed of the vessel into rotary motion capable of 
being utilised to actuaté the reading instrument will be 
clear from Figs. 4 and 5. The mercury differential con- 
sists of a float chamber d connected by the pipe c to the 
static orifices, and two side tubes e, connected by the 





in time of need. 


pipe 5 tothe velocity orifice, the side tubes cross- 
connected at the top to each other and at the 
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with the float chamber. The float chamber and side 
tubes are filled with mercury which, when the = 
stopped, as in Fig. 4, takes up a common level. 

8 above the mercury, including the connecting 
pipes, is filled with water, test cocks at the top of the 
vertical float chamber and side tube pipes enabling 
this condition to be ascertained and also permitting all 
air to be expelled. As.soon as the ship begins to move, 
the increase in the velocity head causes the mercury in 
the side tubes to be depressed and that in the float 
chamber to rise, the difference between the columns 
increasing until, at the full-speed condition shown in 
Fig. 5, the mercury levels are as therein shown. The 
weighted float f, resting on the mercury surface, carries 
a rack g, which meshes with a gear wheel h, mounted 
on a spindle i, which projects from the top of the 
chamber through a lightly-packed gland. It is from 
the partial rotation of this spindle that the reading 
movements are initially derived. The mercurial 
differential, with its associated controller, is mounted 
on gimbals carried on a bracket attached to the 
ship’s side, or to a bulkhead as convenient, the assembly 
being kept below the light-draught water-line. 

It will be seen in Fig: 3 that the mercurial differential 
assembly is surmounted by the controller. The con- 
troller mechanism is seen in diagrammatic detail in 
the lower left-hand corner of Fig. 6. Externally, it is a 
rec ar casing with a visible pointer moving over 
a ae wm scale graduated ‘a heat This speed 
reading is propa Binge for onnting and es 

5 wor! on 
Pe ey ee A 
Fig. 1, which is conveniently situated for the navigating 
officer. The spindle + of Figs. 4 and 5 is indicated by 
the same letter in the controller diagram in Fig. 6, 
Transmission between the various instruments is 
wholly electrical, direct current of between 20 and 
25 volts being used; this supply is usually available 
on modern liners, etc., for the ship’s telephone systems, 
ete. <A supply of either 110 volts or 220 volts direct 
current is also needed. The supply connections to the 
instruments are seen in Fig. 6, namely, a 20- to 25-volt 
supply to the speed and distance receiver, and the same 
vo supply, together with a 110-volt or 220-volt 
oupply, to the speed transmitter. 

e speed transmitter, bottom right-hand corner of 
Fig. 6, contains the following main elements : a motor a, 
which drives the transmitter b through worm 5 
and a relay c. The motor is driven by the higher-voltage 
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current, its armature circuit being completed through 
the relay c when movement is required, by contacts in 
the controller. The controller elements include a motor 
d, driving, through spur and worm gearing, a cam e 
which actuates a quadrant f, actuating, in turn, a disc 
g to which the controlling contacts of the motor a are 
attached. The disc g is on the same axis as the spindle 
of the pointer of the master indicator, and this pointer, 
along with the graduated quadrant over which it moves, 
are shown by chain-dotted lines. The pointer spindle 
is rotated by the link h, which is coupled to a spur wheel 
meshing with a similar wheel on the spindle i; this 
spindle, it will be remembered, is that rotated by the 
movement of the float, and distinguished by the same 
reference letter i in Figs. 4 and 5. A control arm j is 
attached to the pointer spindle and is swung through an 
arc by any rotary movement of the spindle ¢ in unison 
with the pointer. The control arm j is furnished at its 
end with a contact, and at each side of it is a mating 
contact, k and 1, respectively, which are carried on arms 
attached to the disc g. The arm carrying contact j is 
flexibly mounted on its spindle. Two contacts are 
required in this “follow-up” mechanism, since the 
motor has to be reversed when a change of speed occurs. 

As shown in Fig. 6, the control arm contact j is clear 
of the contacts k and 1, and since closure of the gap 
between j and & or / is necessary to complete the 
electrical circuit, no movement of the control arm or 
the indicating pointer mounted on the same spindle 
can take place. Suppose, however, that a change in 
8 oceurs, the spindle ¢ rotates and, in rotating 
the pointer spindle displaces the control arm rela- 
tively to the other two arms, which are at the moment 
stationary, so that contact j closes on contact & or I, 
according to whether the s is increasing or decreas- 
ing. This closure completes the armature circuit 
of the motor a in the speed transmitter through the 
relay c. The armature then turns and rotates the 
transmitter 6, which is fed by the 25-volt current. 
An electrical impulse is then transmitted to the motor d, 
which rotates and, movement of the cam e and 
the quadrant f, turns the disc g.and so displaces the arms 
attached to it that the contact j with either & or I is 
opened, when the condition as shown in Fig. 6, is 
again reached and the armature of motor a ceases to 
rotate. The pointer, in consequence, remains station- 
ary at the t on the graduated scale indicating the 
y a of the ship at that moment, . This, however, 

oes 


not explain the reason for the interposition of the 
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came. The movement given to the spindle ¢ varies as 
the square of the speed of the ship, and to reproduce 
this ratio on the scales of the speed and distance receiver 
would result in irregular graduation. The movement 
of ¢ has, then, to be corrected so that the graduations 
are in direct proportion to the speed of the ship. This 
correction is made by the linkage mechanism and a 
cam with a suitable contour. The Pitometer log is 
standardised in alternative ranges of up to 20 knots 
and above 20 knots. 

The speed and distance receiver, as shown in Fig. 1, 
has in its upper part a scale of 180 degrees over which 
moves a pointer indicating the speed in knots. This 
pointer is mounted on a spindle driven, through spur 
and worm gearing, by the motor m seen in the diagram- 
matic view in the top right-hand corner of Fig. 6. 
The im sent out by the transmitter 5 are also 
received by motor m and the movement of the pointer 
over its scale, shown by a chain-dotted line in Fig. 6, 
as has already been said, is in direct proportion to 
the ship’s movement, therefore the same as the move- 
ment of the pointer of the controller over its scale. 
The three dials seen in the lower part of the receiver in 
Fig. 1 record the distance run. The dial is 
graduated to read up to 10 niles, and the two small 
ones to 100 miles and 1,000 miles, respectively. ‘The 
consecutive movement of the distance pointers over 
their dials is initially determined by the contact clock 
seen in the top left-hand corner of Fig. 6. It will be 
evident that the clock mechanism rotates a ratchet 
wheel, which causes the vibration of a spring lever 
having a contact on the back facing a fixed contact. 
The vibratory movement of the lever makes and breaks, 
at regular intervals, an electrical circuit to the coil n of 
the speed and distance receiver. , 

Referring to the view of the receiver in Fig. 6, it 
may be seen that the closing of the clock contact causes 
the energising of the relay coil n, and thus, through the 
relay contacts, completes the armature circuit of the 
motor 0. The armature thus commences to rotate and 
the crank-disc p rotates to give reci ting movement, 
aay @ connecting to the bell-crank lever 4. 
The -crank lever, in turn, reciprocates another 
Se ee ee cee ee a 

jecting pin normally in contact with arm 
ae the cinight Inver 3 The extreme end of the long 
arm of lever ¢ carries. knife edge which bears on the 





ri of a cam. ¢ attached to the spindle of the 
poe po Ad In the condition in which the receiver 





- 2 eS? ee Ye aS 


5 Oa 


SBa°R2a2 S 


ee 
- 


SBESSSFrsebeEro PC SSPRSCPRSE 


eR SFE SE = 


abFas 


APRIL 4, 1947. 


261 





ENGINEERING. 





THE “PITOMETER” SHIP'S LOG. 


THE BRITISH PITOMETER COMPANY, LIMITED, LONDON. 














mechanism is drawn in Fig. 6, the ship is stationary, 
the speed pointer being shown as the zero mark df 
the scale. The crankpin of the disc p is seen at 
the left-hand dead centre and, in consequence, its 
rotation in a clockwise direction to the right-hand 
dead centre moves the pin on the short arm of lever r 
away from lever s, which remains unaffected even 
when the next half-revolution of the disc p returns 
the lever r to its original position. It is the oscilla- 
tion of lever r, however that actuates the me 
mechanism. It carries on its long arm a pawl u whi 
engages with the teeth of a spur wheel v. These teeth 
are of very fine pitch, there being 900 teeth on a pitch 
circle 3 in. in diameter; a traverse of the pawl over 
one pitch therefore moves wheel v through a very 
smallarc. The spindle of the wheel v carries a pinion 
which meshes with an idler wheel, in turn meshing with 
& wheel w on the spindle of the pointer of the “ unit ” 
mile dial. The “tens” and “ hundreds” pointers are 
driven by suitable trains of wheels from the “ unit ” 
wheel. The pawl seen on the lower left-hand quadrant 
of wheel v is a gravity-actuated non-return pawl to 
hold the wheel in position while the pawl u is operating. 
_ It will be clear from Fig. 6 that when the speed- 
indicating pointer is at the zero ition, the radius 
of the cam ¢ is at its largest, but if the pointer moves, 
say, through a right angle in the clockwise direction, 
poo me sneer names vats ie ts 
rig to the weight of the arm, 
the knife edge of which cthewvttay chcertnar the 























































































































speed during the period between the timing-clock 
oan the disc p makes only one com- 
plete revolution for each counting operation and a 
control is thus required to ensure this. The disc is 
formed with a “step” on its periphery, a vertical 
plunger being kept, by gravity, in contact with this 
periphery. When the disc is rotated, the plunger is 
pushed upwards by the increasing radius and finally 
closes a spring-loaded switch x in the circuit of the 
motor 0. The contour of the disc is such that the 
switch x is closed before the contact in the timing clock 
is opened, with the result that the relay coil is main- 
tained in the energised condition until the disc has 
made a single revolution only, at which point the 
plunger slips off the “step” and the switch z, being 
opened, the motor stops. Two other parts of the speed 
and distance receiver as illustrated in Fig. 6, may be 
mentioned. The first of these is that the fitting y, 
seen on the “connecting rod” between the disc p, 
and the bell-crank lever q, is a device for adjusting the 
“down ” position of the lever r by lengthening or short- 

ing the rod;. in fact, when vessel is stationary 
the linkage is adjusted so that the knife edge on lever s 
is just clear of the cam ¢. The second part referred to, 
above is the resistance z, which is connected with the 
illumination of the scale and dials, being in a lamp 
circuit, of which the control switch is visible in the 
top right-hand corner of the casing in Fig. 2.. All the 

rts shown in Fig. 6 can be identified in Fig. 2 without 
aff ity. 


Some general notes on the equipment may. be given 
in conclusion. It will be noticed that the motor con- 
nections in Fig. 6. consist of three wires. This is due 
to the construction of the motors and trans- 





Fig. 6, will be seen to have both positive and nega- 
tive feeds led to it and the current is fed by rotation 
to the three-line wires of the “‘M” motors. Thus, 
if one line wire is fed positively by the transmitter, 
the return will take place through one or both of the 
other lines. The stator winding of the motor is similar 
to a normal star-connected three-phase winding, while 
the impulses sent out by the transmitter are some- 
what similar to a three-phase supply. There are, 
of course, fuses and a control switch in the supply 
circuit, while, in order to prevent the motors from inter- 
fering with wireless reception, suppressors are fitted 
inside the instruments in the leads to the armatures. 
As regards installation in a ship, the position of the 
oe tg has already been generally indicated. 
Inside vessel a space of not less than 5 ft. athwart- 
ships by 3 ft. fore and aft is required to house the hull 
fitting, the mercurial differential and controller, and 
the speed transmitter. The speed and distance receiver 
and the distance timing clock may, as already stated, 
be fitted in any convenient position, say, on the navi- 
gating bridge. If additional speed indication is desired, 
or ry oy in the engine room, an instrument simpli- 
fied by omission of the distance dials can be sup- 
plied. Moreover, should it be desired to have a con- 
tinucus record of the ship’s speed on a clockwork- 
driven chart, an instrument for this also can be pro- 
vided. Another of log is also available. This is 
known as Type M.M.D., the main difference between it 
and the other types being that the speed scale on the 
receiver is graduated in divisions corresponding to the 
square of the-speed of the ship. The graduations are, 
therefore, not uniform, but the operating mechanism 
is thereby considerably simplified. 





Tue BE. J. ConEN MemoRIAL LECTURE.—The Chemical 
Society have’ found it necessary to: postpone the Ernst 
Julius Cohen Memorial Lecture which was to have been 
delivered on Thursday, May 15. No scientific meeting 
of the Society will be held on that date. 
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LAUNCHES AND TRIAL TRIPS. 


MS. “ La Heve.”—Single-screw general cargo vessel, 
built and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow, for the French Government. 
dimensions: 395 ft, by 55 ft. by 33 ft..6 in, to shelter 
deck ; draught loaded 22 ft. 3 in., gross tonnage 4,450. 
Harland-B. and W. two-stroke single-acting ten-cylinder 
Diesel engine. Launch, February. 20. 


8.S. “Francisco MATARAZzZO.”—Single-screw cargo 
vessel built by Messrs. William Gray and Oompany, 
Limited, West Hartlepool, for Soc. Paulista de Nave- 
gacao Matarazzo Ltda., Séo Paulo. Main dimensions: 
406 ft. by 56 ft. by 27 ft. 103 in. to upper deck; dead- 
weight capacity, 8,900 tons on a draught of 25 ft. 04 in. 
Triple-expansion engine to give a service speed of 104 
knots supplied by the Central Marine Engine Works of 
Messrs. William Gray and Company. Launch, March 7. 


M.S. “‘ Saurnas.”—Single-screw cargo liner built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for the Pacific Steam Navigation Company, Liverpool. 
Main dimensions: 440 ft. by 62 ft. 6 in. by 30 ft. 9 in. ; 
gross tonnage, 7,000. Harland-B. and W. double-acting 
two-cycle eight-cylinder oil engine. Launch, March 7. 


S.S. “ Vuxinas,”—Single-screw trawler, built and 
engined by Messrs. Hall, Russell and Company, Limited, 
Aberdeen, to the order of the French Government, for 
Les Pécheries de Fécamp, Fécamp, France. Main dimen- 
sions: 223-43 ft. by 35-43 ft. by 19-68 ft.; fish-hold 
capacity, about 38,000 cubic ft. Double-compound 
reciprocating engine with one piston valve to each 
H.P. and L.P. cylinder block and uniflow-type L.P. 
cylinders, to develop 1,150 indicated horse-power, with 
two oil-fired boilers. Launch, March 7. 


8.S. “ Carnon,”—Single-screw cargo vessel, built and 
engined by Messrs. William Gray and Company, Limited, 
West Hartlepool, to the order of the French Government. 
Main dimensions: 415 ft. by 55 ft. 6 in. by 34 ft. to 
shelter deck; deadweight capacity, 7,500 tons on a 
draught of 23 ft. One set of Parsons-type double-reduc- 
tion geared turbines supplied by the Central Marine 
Engine Works of Messrs. William Gray and Company, to 
give a service speed of 13 knots. Launch, March 24. 

M.S. “ MuNsTER.”—Twin-screw passenger vessel 
built and engined by Messfs. Harland and Wolff, Limited, 
Belfast, to the order of the British and Irish Steam Packet 
Company, Limited, Dublin, for the Dublin-Liverpool 
service. Main dimensions: 345 ft. by 50 ft. by 19 ft.; 
gross tonnage, about 4,000. Harland-B. and W. ten- 
cylinder two-stroke Diesel engines. Launch, March 25. 


M.S. “ Port Lytrenron.”—Single-screw refrigerated 
and general cargo vessel, built and engined by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne, for the Port Line, Limited, London. 
Main dimensions: 460 ft. by 63 ft. 6 in. by 41 ft. 63 in. 
to upper deck ; deadweight capacity, about 11,040 tons 
on @ draught of 28 ft.44in. Six-cylinder opposed-piston 
two-stroke Hawthorn-Doxford Diesel engine of 6,600 
brake horse-power, to give a service speed of 15 knots. 
Trial trip, March 24. 





CONTRACTS. 


THE BURNTISLAND SHIPBUILDING COMPANY, LIMITED, 
Burntisland, have secured a contract from the Prince 
Line, Limited, London, managed by Messrs. Furness, 
Withy and Company, Limited, London, to build a 3,500- 
ton motor cargo liner. Hawthorn-Doxford engines of 
2,200 brake horse-power will be supplied by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Newcastle-on-Tyne. The company have also obtained 
an order from the British Channel Islands Shipping 
Company, Limited, London, for a 700-ton deadweight 
coastal vessel, the propelling machinery being a Diesel 
engine supplied by British Polar Engines, Limited, 
Glasgow. 


Messrs. 8. P. AUSTIN AND Son, LiMiTED, Wear Dock 
Yard, Sunderland, have received an order for four out of 
ten colliers, each of 1,700 tons deadweight carrying 
capacity, placed by Coastwise Colliers Limited, with 
firms on the Wear. Of the remaining six vessels, three 
will be built by Messrs. Joun CROWN AND Sons, LIMITED, 
Strand Slipway, Sunderland, and three by Messrs. WM. 
PICKERSGILL AND Sons, Lim1reD, Southwick, Sunderland. 
The propelling machinery is to be supplied by the North 
Eastern Marine Engineering Company (1938), Limited, 
Sunderland. 


THE ASSOCIATED EQUIPMENT COMPANY, Sen 
Southall, Middlesex, have obtained several orders for 
their Regent Mark III double-deck passenger vehicles. 
These include 145 vehicles for the Glasgow Corporation 
Transport Undertaking, 70 for the Western S.M.T. 
Company, Limited, Kilmarnock, 53 fer the Leicester City 
Transport Undertaking, and. 30 for the Scottish Motor 
Traction .Company,. Limited, Edinburgh. -This last 
undertaking has also ordered 70. ‘t Regal’”’ ‘Mark III 
single-deck vehicles. 
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INSTITUTION ‘ELECTIONS. ‘' 
Instrrvtion or Crvm. Excurezes. 


Eric 


James McNamara, Chesterfield; Arthur 

i ; Frank Hubert Richards, 
B.Sc. ( ) (Lond.), Quarndon, near Derby ; Bernard 
Joseph ot. 


InstrroTz oF Marmge ENGINEERS. 


Associate Member to Member.—Wilfred Roy Harvey, 
ee oh John Falconer Mitchell, B.Sc London, 
W.3 


Associate to Member.—Henry Arthur Brooks, London, 
N.1; Arthur Craig, Birkenhead; Lt.-Comdr. (E) 
Jacobus Ehrenburg, R. Neth. N., ‘Batavia ; Richard 
Stuart McRae Harris, Birmingham ; James Holt, 
Newcastle-upon-Tyne ; Kenneth Robert Longes, Lon- 
don, 8.E.4; Tempy. Lieut. (E) George Victor Lawson, 
RN.R., Stockton-on-Tees ; Jack Lewis Vandyck 
Temple, London, W.C.2. 


Graduate to Member.—Frederick Alfred John Beatty 
verard, 


Potion; Barry Edward 
Eltham, B.Sc., =, Barr Lieut. (E) George Norrie 
Forbes, R.I.N., New Pitsligo, Aberdeenshire; Joseph 
Ewart ‘Richards, Rugby. 


Associate to Associate Member—John Pollock 
Crawford, Barrow-in-Furness; Lieut. (E) Thomas 
George Pickering, R.N., Epsom. 


InstrruTion oF STRUCTURAL ENGINEERS. 


Member.—Percy Robert Alderman, Carshalton 
Beeches, Surrey ; Gilbert Stanley Heathcote, Buenos 
; James Noel org sed pag 
Arthur William Nethercott, Shenfield, Esse: 
Porner, Johannesburg, S. Africa. 

Associate Member to Member.—William Bates, 
Manchester; Theodore Louis Bowring, British Hon- 
duras; Frederick Thomas Bunclark, London; Donald 
Grewer, Bothwell, Lanarkshire ; Eric Harrop, Devon- 
port; John Ridler Liversedge, Sevenoaks, Kent; 
John Nicholas Semevsky, Wad Medani, 
port; John Ridler Liversedge, Sevenoaks, Kent; 
Cyprian Mitford Slocombe, Sheffield. 





BOOKS RECEIVED. 


The Theory of Functions of Real Variables. By Pro- 
FESSOR LAWRENCE M. GRavVES. McGraw-Hill Book 
Company, Incorporated, 330, West 42nd-street, New 
York 18, U.S.A. [Price 4 dols.{[ McGraw-Hill Publish- 
ing Company, Limited, Aldwych House, Aldwych, 
London, W.C.2. [Price 20s.) 

Applied Mathematics for Engineers and Physicists. By 
Dr. Louis A. Pirgs. McGraw-Hill Book Company, 
Incorporated, 330, West 42nd-street, New York 18, 
U.S.A. [Price 5.50 dolls.) McGraw-Hill Publishing 
Company, Limited, Aldwych House, Aldwych, Lon- 
don, W.0.2. [Price 27s. 6d.] 

Ezamination of Industrial Measurements. By JOHN W. 
DUDLEY, JUNR. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 2 dols.} McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 10s.] 

Panel Heating and Cooling Analysis. A Theoretical and 
Practical Discussion of the General Principles, Design 
Features, Types of Equipment and Special Uses of 
Radiant Surfaces. By Proressor B. F. RaBEeR and 
ProFEssOR F. W. Hutcuinson. John Wiley and 
Sons, Incorporated, 440, Fourth-avenue, New York 16, 
U.S.A. [Price 3.50 dols.] Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.0.2. 
[Price 21s. net.) 

The Ohio State University. The Engineering Experiment 
Station. Bulletin No. 127. Ohio Stream Flow. Part 
Il. Summary of Stream-Flow Records in Ohio, 1898- 
1944. By O. V. Younequist. The Director,: The 
Engineering Experiment Station, The Ohio State 
University, Columbus 10, Ohio, U.S.A. [Price 1 dol.] 

Calculating Machines. Recent and Prospective Develop- 
ments and Their Impact on Mathematical Physics: By 
Proressor D. R. Hartree, F.R.S. Cambridge Uni- 
versity Press, Bentley -House, 200, Huston-road, 
London, N.W.1. ' [Price 2s. nét.} 

Geometrical Properties ‘of Ship Sections and Girders, for 
the Use of Naval Architects, Shipbuilders and Structural 





Lloyd’s Register of Shipping,’ ‘11; ‘Wenehundh-tteest, 
London, 5.0.3.‘ [Price 308.) : beat ct a vet 





'O- PERSONAL, ©" '<"" 
Sm Franx Smrrs, G.O.B., G.B.E., F.R.S., has retired 
the: chairmanship of the Advisory’ Council on 
Research and Technical Development, Ministry 


of Supply, which he has held since 1941, and ‘will be 


succeeded by Proressor Sm JoHN LENNARD-JONES, 
D.Sc., F-R.S., who occupies the Plummer’ Chair: of 
Theoretical Chemistry, Cambridge University, and is 
Chief Scientific Adviser to the Ministry. Sir Frank 
Smith is now director of research to the Anglo-Iranian Oi] 
Company, Limited, but will remain chairman of the 
Radio Research Board. ; 

Sm CHARLES WricarT, K.O.B., O.B.E., M.C., is retiring 
from the post of Chief of the Royal Naval Scientific 
Service on April 30. His successor is MR. FREDERICK 
BRUNDRETT, C.B., formerly Assistant Chief of the Royal 
Naval Scientific Service. 

Mr. F. W. HALLIWELL, M.I.Mech.E., M.I.P.E., has 
been elected President of the Gauge and Tool Makers’ 
Association, Standbrook House, Old Bond-street, London, 
W.1, for the session 1947-48, in succession to Mr. H. H. 
HaRxey, C.B.E.,M.1.P.E. Mr. H. 8. HOLDEN has been 
elected chairman, Mr. A. L. DENNISON, M.I.P.E., vice- 
chairman, and Mr. RR. KIRCHNER, M.I-P.E., 
A.M.1.Mech.E., honorary treasurer. 


Mr. E. J. Bucxton, M.Inst.C.E., M.I.Mech.E., retired 
from partnership in Messrs. Rendel, Palmer and Tritton, 
55, Broadway; London, 8.W.1, on March 31, but main- 
tains his association with the firm by joining their group 
of consultants. Mr. R. Strick, M.Inst.0.E., has taken 
over the duties of senior partner. - 


Mr. A. W. A. DICK-CLELAND, B.Sc. (Glas.), A.R.T.C., 
A.M.1.E.E., who joined the London sales staff of Lanca- 
shire Dynamo and Crypto, Limited, in January, 1946, 
has now been appointed general manager of the Trafford 
Park Works of the company. 


Mr. Bry THORNTON has been appointed assistant to 
the managing director of the Wellman Smith Owen 
Engineering Corporation, Limited, Victoria Station 
House, Victoria-street, London, 8.W.1. Mr. W.H. Day, 
F.C.1.8S., has been made secretary of the company. 


Mr. A. L. Owen, engineering assistant, Chief Civil 
Engineer’s Department, London Midland and Scottish 
Railway, Watford Headquarters, has been made assistant 
to the district engineer, Bradford, from April 6. 


Mr. F. H. D. Paas, signal and telegraph engineer, 
Great Western Railway, Reading, is retiring on April 15, 


*| and will be succeeded by his assistant, Mr. A. W. Woop- 


BRIDGE. 

Mr. D. Brown, A.M.Inst.C.E., A.M.I.Struct.E., has 
been appointed to the Colonial Service as an assistant 
engineer in the Malayan Public Works Department. MR. 
R. B. C. LIDDELL has been made an executive engineerin 
the Public Works Department, Nigeria, and Mr. H. 
THOMPSON, an assistant mechanical engineer in Nigeria. 


Mr. H. R. HaERLE, A.M.I.Mech.E., has been appointed 
technical manager of the Hymatic Engineering Company, 
Limited, Redditch, Worcestershire. Mr. D. A. Haas, 
A.M.I.Mech.E., A.F-R.Ae.S., has been made engineering 
sales manager. 


Mr. T. B. O. KERR has been appointed assistant secre- 
tary of the General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, as from April 1. 


Mr. H. A. TayLor has been appointed to the staff of 
Airspeed Limited, Ohristchurch, Hampshire, as the 
executive officer in charge of all public-relations matters. 


Mr. S. E. MATTHEWS, F.C.I.P.A., A-R.Ae.S., chartered 
patent agent, has removed to 14-18, Holborn, London, 
E.0.1. (Telephone: HOLborn 6074). 


Mr. A. SCHOFIELD, O.B.E., and Mr. W. D. MonT- 
GOMERY CLARK, H.M. Trade Commissioners at Calcutta 
and Bombay respectively, have retired. Mr. K. E. 
MACKENZIE has now assumed duty at Calcutta and MR. 
J. H. O"Hacan at Bombay. Mr. J. W. STOODLEY has 
been appointed an additional Trade Commissioner at 
Calcutta. Another new appointment is that of Mr. P. 8- 
Youne to H.M. Trade Commissioner Service at Montreal, 
Canada. 





THe 1851 EXHIBITION CENTENARY.—In a written 
answer to a question by Mr. B. Taylor in the House of 
Commons on Friday, March 28, the President of the 
Board of Trade (the Rt. Hon. Sir Stafford Oripps, M-P-) 
said that it would be impossible to stage an International 
Exhibition in London in 1951, irivolving large scale 


demands on labour and material, without impeding the _ 


progress of urgent tasks of reconstruction. The centen* 
ary should, however, be marked by some national display 


‘The possibility of erecting a 
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NOTES FROM THE NORTH. | NOTES FROM THE SOUTH-WEST. NOTICES ‘OF MEETINGS. 
Giascow, Wednesday. > Carpirr, Wednesday. a she Z —— 


Scottish: Sieei---Production lest week. was testeréd te 


| Lhe Welsh Coal Trade.—The view that now that,so 


approximately 75 per cent. of capacity, thanks to better} much improvement has. been made in the position of thé 


coalsupplies.  Steelmakers are endeavouring to ascertain 
what their supply prospects are likely to be for the 
remainder.of the year, in order to correlate their own 
production schemes with the fuel position. It is con- 
sidered unlikely that any official assurance on the point 
can be given. Some makers are understood: to be 
anxious to substitute oil for coal in the melting furnaces, 
as offering the surest way of maintaining the output of 
steel in the future, and active investigations into this 
question are proceeding. Orders for all classes of steel 
ate vastly in excess of supplies, and export orders are 
being restricted drastically in order to alleviate the 
position of home users. The dockers strike at Glasgow 
has interrupted shipments at a most © unfortunate 
time, when makers were rolling steel to get the maximum 
tonnages away before the quarterends, and, as a conse- 
quence, thousands of tons of steel are being laid on the 
ground. This involves great inconvenience and addi- 
tional costs to makers. The coke-oven position has 
improved and pig-iron production has recovered appre- 
ciably, but the scrap position is still unsatisfactory, and 
it is considered very doubtful whether the scrap propor- 
tions in the furnace charges can be kept up much longer. 

Scottish Coal.—Steady outputs have been achieved at 
the pits. There-has been a reduction in unofficial stop- 
pages and wagon supplies have improved, so that the 
weekly output has risen somewhat near to the 475,000-ton 
mark. Even at this level, industry is only getting one- 
third of 1946 quotas, and the future outlook gives cause 
for anxiety. Many important industries have had to 
shorten working programmes, and others are turning to 
oil in order to overcome the difficulty. The high priori- 
ties, gas and electricity, are reported to possess as much 
as 10 to 12 days’ reserve now, and although the margin 
is small, it represents a definite recovery from conditions 
a fortnight ago. House-coal supplies have also improved 
within the past week or so. Negotiations have been 
initiated between the Coal Board and the union in 
connection with the introduction of the five-day week. 
Some re-arrangement of working conditions is obviously 
necessary if the men are to keep up production in the 
restricted working time. It is held in some quarters 
that the five-day week will raise the question of wages in 
acute form. If.the union’s policy is imposed, a general 
wage inerease will become necessary, in breach of the 
1944 agreement, which stipulated for the maintenance 
of wages at a steady level for four years, embodying, of 
course, @ sliding scale for any rise or fall in cost of living. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Irregular supplies of blast-furnace 
coke have retarded activities in pig-iron production, and 
finished-iron production in the district has been impeded 
by a dearth of materials. Spasmodic deliveries of 
melting materials have been responsible for difficulties 
at the steel-melting plants, already incommoded by a 
shortage of coal and a cut of 30 per cent. in industrial-gas 
supplies. Production in primary, semi-finished and 
finished material departments is much below require- 
ments, and delayed deliveries are a constant source of 
inconvenience in carrying out programmes of production. 
Continuous working in all departments is impracticable. 
Order books are heavily filled in all sections. Makers of 
tailway materials are trying to increase production in 
Tesponse to urgent requests from builders and repairers of 
locomotives, carriages and wagons, but are hampered in 
their efforts to complete extensions of melting capacity, 
forges and machine shops. There are strong demands 
for agricultural machine parts for the forthcoming season, 
but makers state that the fuel and power cuts will make it 
impossible to carry out original delivery promises in full. 
The demand for agricultural edge tools is increasing, and 
deliveries cannot be maintained. Makers of engineers’ 
small tools are inundated with orders and will be em- 
Dloyed for very many months as fully as fuel and material 
Supplies permit. 

South Yorkshire Coal Trade.—Two collieries are closed 
temporarily because flood water has seeped into the 
Workings ; the men have been transferred to neighbouring 
Pits. Production in the coalfield is being well maintained, 
and in some cases target outputs are being achieved. 

rt by road and rail is becoming normal, and coal 

are again moving on the Sheffield and South 
Yorkshire Navigation. Industrial steams are in insuffi- 
cient supply for local industry, and there-is a continued 
I of coking coal, which reduces the make of coke 
4nd the supply of coke-oven gas. Gas coal-is in strong 
Tequest, and the call for household coal is greater than 
the supply. Flood water has subsided at many of the 
outerop sites, which are in operation again. :There isa 
steady demand for bunkers at the Humber portg.), 


men the time has come for restrictive practices in the 
‘coal-mining industry to cease was expressed by Sir Reade 
Godwin-Austin, chairman of the South Western Divisional 
Coal Board, at a dinner of colliery managers during 
the past week. He said he was sure that if the men 
kept the promises made on their behalf by their union, 
they could reach their contribution towards the minimum 
of 200 million tons of coal fixed for next year. They 
need not fear that the five-day week would prevent them 
from reaching their target. Mr. Alf Davies, President 
of the South Wales area of the National Union of Mine- 
workers, told a delegate conference that, with the 
tightening up in organisation under the five-day week 
scheme, production could be maintained at the six-day 
level. Under the scheme, day-wage men would work a 
five-day week on a six-day basis of pay; if one shift 
were lost it would mean the forfeiture of the bonus shift. 
This would make for regular attendance. Piece-rate men 
would be paid a bonus of 16 per cent. on their base rate, 
or 1l., which ever were the higher. Conditions remained 
difficult on the Welsh steam-coal market throughout the 
past week. The demand for all grades was high, but 
supplies were extremely limited. Outputs, in general, 
have maintained their recent improvement, but a very 
large portion of these are accounted for by deliveries 
made to the public-utility undertakings. What limited 
supplies are available, are being carefully allocated so 
as to spread them over as many consumers as possible. 
Exports remained at a standstill, owing to the scarcity 
of coals. Cokes and patent fuel were in sustained 
demand, but were not easily obtainable. 

Swansea Steel-Sheet Industry——The market report 
issued bythe Incorporated Swansea Exchange states 
that, last week, the increased activity in tin-plates was 
maintained and a satisfactory volume of business was 
done with home consumers for delivery during the 
second quarter of the year. The export market also 
improved and the sales, although not substantial, were 
more nemerous. Steelsheets continuein strong demand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades still oceasion uneasiness, but a gradual improve- 
ment in several branches can be reported. Fuel supplies 
are coming-to hand more regularly than of late, and are 
permitting some increase in the make of several commo- 
dities, demands for which greatly exceed outputs. 
Rather more local-ironstone is available and imports of 
high-grade foreign ores are substantial, but inadequate 
rail transport continues to hamper the clearance of heavy 
undelivered tonnage and to hamper operations at the 
‘works. Essential home-requirements are so great that 
little iron and steel can be spared forexport. Producers 
are as heavily sold over periods up to the end of the year as 
they consider advisable and buyers in the market with 
substantial orders experience great difficulty in arranging 
new business. 

Foundry and Basic Iron.—Castings of all descriptions 
are in very strong demand and the dearth of pig iron 
suitable for their manufacture compels foundry owners 
to make exceptionally heavy use of scrap material, 
supplies of which are somewhat less plentiful than of 
late. High-phosphorus pig has had-to be obtained from 
producing areas at a distance, owing to the discontinuance 
in the production of Cleveland brands. The bulk of the 
iron being consumed at the North Eastern works is from 
the Midlands, but the dislocation of transport has 
rendered it impossible to rely on regular deliveries from 
that area. All the basic-iron production is retained for 
use in the makers’ own consuming departments. 

Hematite, Low-Phosphorus and Refined Iron.—The 
limited make of Hast-Coast hematite is hardly sufficient 
for current requirements for home purposes and outputs 
of low-.and medium-phosphorus grades of iron are only 
just able to meet users’ needs. Manufacturers of refined 
iron are readily disposing of their products. 

Manufactured Iron and Steel.—There is asteady demand 
for semi-finished and finished iron, and the calls for all 
classes of steel greatly exceed the sources of supply. 
Larger quantities of steel semies are urgently needed for 
the re-rolling mills and any parcels of defective material 
that become available for distribution are promptly 
accepted. Billets, in particular, are inconveniently 
scarce and the promised supplies from the Continent are 
anxiously awaited. The,demand for, finished commodi- 
ties is increasing. Buyers of sheets are anxious to place 
orders at the recently, adyanced figures, and firms in 
need of plates would readily purchase extensively for 
delivery over any period that producers are prepared to 
guarantee,, All railway requisites are in strong request. 








Ir is requested that particulars for insertion in this 
odlumn shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—London Graduates’ Section: Tuesday, April 8, 
6 p.m., Gas Industry House, Grosvenor-place, S.W.1. 
“Noise Control in Heating and Ventilating,” by Mr. 
L, ©.:C. Rayner. F 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luion 
Graduates’ Section: Tuesday, April 8, 7.15 p.m., Tech- 
nical College,Luton. ‘‘ Automobile Suspension Springs,” 
by Mr. B. Mackenzie. 

INSTITUTION OF ELECTRICAL ENGINEERS.—<Scottish 
Centre: Wednesday, April 9, 6 p.m., Heriot-Watt 
College, Edinburgh. Annual Meeting. ‘‘ Comparisons 
Between Gas and LEicctricity on the Basis of Coal 
Economy,” by Mr. P. Schiller Jnstitution: Thursday, 
April 10, 5.30 p.m., Victoria-embankment, W.C.2. 
“Commercial Development of Electricity Supply as a 
Consumer Service,” by Mr. C. T. Melling. And at Western 
Centre : Monday, April 14, 5 p.m., Institute of Engineers, 
Park-place, Cardiff. North-Western Radio Group: Thurs- 
“ay, April 10, 6 p.m., Engineers’ Club, Manchester. 

High-Fidelity Disc-Recording Equipment,” by Mr. H. 
Davies. South Midland Centre: Monday, April 14, 
6 p.m., Midland Institute, Birmingham. Faraday Lec- 
ture: ‘“‘ Generation and Wholesale Distribution of 
Electricity,” by Mr. J. Hacking. Radio Section: Tuesday, 
Apri} 15, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “ Does Standardisation Conflict with: 
Progress ? ’’ opened by Mr. J. W. Dalgleish. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, April 9, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. “‘ Adminis- 
tration in Engineering,’ by Mr. George Gamble. 

INSTITUTE OF WELDING.—West Scotland Branch: 
Wednesday, April 9, 6.45 p.m., 39, Elmbank-crescent, 
Glasgow. Annual Meeting. Discussion on “ Contraction 
and Distortion in Welding.” North London Branch: 
Wednesday, April 9, 7.30 p.m., Polytechnic, Regent- 
street, W.1. Presidential Address by Mr. C. K. F. 
Hague. Film on “ Steel.” South London Branch : 
Friday, April 11, 7 p.m., 85, The Minories, E.0.3. Annual 
Meeting. Symposium on “ Welding of Light-Gauge 
Metals.” 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton 
Section: Wednesday, April 9, 7 p.m., Central Library, 
Luton. ‘‘ Shot Peening,” by Mr. W. Neville. Wolver- 
hampton Section: Thursday, April 10, 7 p.m., Station 
Hotel, Dudley. “Gear Manufacture and Inspection,” 
by Mr. F. J. Everest. 

RoyaL AERONAUTICAL SocreTy.—Thursday, April 10, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. ‘“ Production Difficulties in Relation te 
Aircraft Design,” by Mr. C. E. Fielding. 


INSTITUTE OF ECONOMIC ENGINEERING.—Midland 
Region: Thursday, April 10, 7 p.m., Chamber of Com- 
merce, Birmingham. ‘“‘ Time Study Data,” by Mr. J. R. 
Whitby. London Region: Friday, April 11, 7 p-m., 
Cowdray Hall, Henrietta-place, W.1. Brains Trust 
Meeting. wad 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
April 11, 5.30 p.m., Storey’s-gate, St. James’s Park, 
8.W.1. Extra General Meeting in conjunction with the 
Applied Mechanics Group. ‘‘ Tensile Yield Strength of 
Certain Steels Under Suddenly-Applied Loads,” by 
Professor F. V. Warnock and Dr. J. B. Brennan. 
“Dynamic Yield Strength of Steel at an Intermediate 
Rate of Loading,” by Messrs. A. F. C. Brown and R. 
Edmonds. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 
11, 6.30 p.m., 39, Victoria-street, S.W.1. “ Prestressed 
Reinforced Concrete,” by Mr. C. E. Reynolds. Western 
Group: Friday, April 11, 7 p.m., Merchant Venturers’ 
College, Unity-street, Bristol. Films: ‘‘ Tennessee 
Valley ” and “‘ Town of To-Day and To-morrow.” 


WEST oF ScoTLAND IRON AND STEEL INSTITUTE.— 
Friday, April 11, 6.45 p.m., 39, Elmbank-crescent, Glas- 
gow. Annual Meeting. 

SHEFFIELD METALLURGICAL 
April 11, 7 p.m., 198, West-street, Sheffield. 
lurgical Chromatography,”’ by Mr. G. Robinson. 

Soorty oFr. ENGINEERS.—Monday, April 14, 5 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
“ Research and New Developments in Water Treatment,” 
by Mr. J. G. Milton. 


INSTITUTE OF TRANSPORT.—Monday, April 14; 5.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.O.2.  “ Civilian Transport Problems in 
the Middle East During War Time,” by Mr. Harold 


ASSOCIATION.—Friday, 
“ Metal- 
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THE “MARLCO” INTERNAL-THREADING  TOOLPOST. 


MESSRS. W. H. MARLEY. AND COMPANY, LIMITED, LONDON. 














Fic. 1. Unmountep Too.post. 


INTERNAL-THREADING TOOLPOST. 


‘Tue toolpost illustrated in Figs. 1 to 4, on this page, 
has been desi by Messrs. W. H. Marley and Com- 
pany, Limited, 105, High-road, London, N.11, for use 
in cutting internal threads with a single-point lathe 
tool, and is characterised by a device which automati- 
cally withdraws the tool from the cutting position as 
soon as the desired number of threads has been cut. 
It should be understood that it does not control the 
movement of the lathe cross slide, but takes the cutting 
point out of action when its predetermined run has been 
made, thus eliminating the risk of tool breakages by 
over-running. The toolpost itself is shown in Fig. 1, 
and as mounted on a lathe cross slide ready for the 
start of a threading operation in Fig. 2. Its condition 
at the conclusion of such an operation is shown in 
= 3, while a section of a component having two 

erent forms of thread is given in Fig. 4, as an example 
of the class of work for which the component is suit- 
able. The number of threads that can be cut depends 
on the longitudinal traverse of the lathe cross slide and 
the overhang of the tool it is expedient to use. The 
diameter of the thread also depends on the. lathe 

. iteelf, on the capacity of the faceplate or. chuck, for 
example. The pitch of the thread is, however, limited by 
the toolpost to a maximum of eight threads per inch, 
as is also the amount of withdrawal of the tool point, 
the maximum of which is $ in. The term “ with- 
drawal ” is hére used to signify the movement of the 
tool in the radial direction ; thus the maximum of } in. 
indicates that the cutting circle of the tool point is 
thereby reduced by } in. in diameter. This means that 
the maximum depth of thread that can be cut must be 
rather less than } in. 

Referring to Fig. 1, it will be seen that the toolpost 
consists of an assembly roughly square in contour, 
with a central hole for the bolt which fixes it to the 
cross slide. The body is 23 in. by 2} in. by 1} in. 
deep, and the central hole will accommodate a §-in. 
bot. The single-point tool is seen at the top left-hand 
corner, with the trip-bar which effects its withdrawal 
from the cutting position just visible below it. The 
ball-ended lever is the re-setting lever for the trip-bar. 
The knurled knob partly.visible behind the top back 
edge is for regulating the tool withdrawal in the 
radial direction. The projection on the right is con- 
cerned with the setting of the mechanism to function 
in one of two ways when nearing the end of the cut ; 
the lower part is the rear of the trip-bar. Refer- 
ring to Fig. 2, the toolpost is seen bolted to the u 
member of an ordinary compound cross slide. 
member is always set so that the axis of its travers- 
ing screw makes an angle with the similar axis of the 
lower member equal to one-half the angle of the thread 
being cut ; for example, with a Whitworth thread, the 
angle between the two axes would be 27} deg 
direction shown. The cutting edge of 
be on the lathe centre and the distance 


= 


: . 
piece will have to be used. It is scarcely 

add'that this surface must be flat. One other point 
the setting is important, namely, thatthe axis of the 














Fic. 3. Tootpost with ReEereacteD TRIP-BAR. 


trip-bar, which isthe T-headed bar seen below the tool 
in Fig. 2, must be parallel to the longitudinal centre 
of the lathe. This illustration shows a component 
similar to that shown in Fig. 4, mounted in the lathe 
chuck. : 

When the toolpost is set up - y epaertct a 
threading operation is effected by mani oO! 
the paar slide in the usual way, though the tool 
is withdrawn from the cutting position automatically 
at the end of the desired of the threaded portion. 
This length is determined by the position of the trip-bar, 
which is seen extended in Fig. 2 and retracted in Fig. 3, 
the point of the tool being in line with the face of the 
trip-bar. At this point, Fig. 4 should be referred to. 
Some components are internally threaded with a full 
thread throughout their length, which involves a pre- 
liminary undercut to enable the tool to be run out. 
Other threads are not required to have full threads 
for their whole length, but will be satisfactory if 
the last two or three threads run into the bore, or 
“vanish,” this condition being seen to the right of 
Fig. 4. The toolpost enables either of these condi- 
tions to be obtained at will The clamping screw, with 
internal operating hexagon, seen on the trip-bar on 
the right of Fig. 1, enables this choice to be made. 
If full trond sow i required, the trp-bariolamped 
so that the edge, coincides 
with the 


t-hand mark, on its 


. | TIONS. —As part of ‘their 


e | to the lack of: manpower, these situations 








Fie. 4. Exampte or Crass oF Work Dons. 


This left-hand mark is distinguished by the number 
“ 30,” indicating that the tool is withdrawn gradually, 
so that the slope of the roots of the last two or three 
threads is at an angle of 30 deg. tu the axis and that the 
thread dies away into the bore. 

Tt will be evident that the trip-bar comes into contact 
with the work as the cross-slide is advanced to start 
the cut and is back as the slide is fed forwards. 
This movement is clearly shown by the tell-tale marks 
on ‘the trip-bar, and when coincidence’ of either pait 
occurs’ the operator can then retract the cross 
without hesitation, since the tool-cutting point has been 
automatically withdrawn clear of the crests of the 
thread. The depth of the cut is regulated by trans 
verse traverse of the top member of the cross slide in 
the usual way, and the pitch of the thread is pt 
normally determined by the longitudinal traverse ° 
the bottom member derived from the lathe lead screw. 
The tool after it has ga pe 
is re-set to its original position for a new compo 
by a light pressure on the ball-ended lever. Any depth 
of withdrawal of the cutting point in the radial = 
tion to suit. different threads, up to the full amount > 
} in., is selected by the knurled knob on the opposite 
side of the toolpost to the ing lever. ‘The net 
weight of the toolpost is 3.lb., and the maximum sv 
of tool which can be used is $ in. square in cross 
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“ ENGINEERING” may be’ ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, poat free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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333 per cent. for fifty- two insertions. 
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CO-OPERATIVE 
RESEARCH IN THE BRITISH 
COMMONWEALTH. 


Tue general principle of co-operative effort finds 
many of.its happiest: examples in science, and it is 
not unexpected, therefore, to find that co-operation 
of a specific character. among the Government- 
sponsored scientific organisations within the British 
Commonwealth of Nations is neither a novel idea 
nor an untried practice. - As long ago as 1933, in the 
relatively early days of State-aided research, the 
Imperial Committee on Economic Consultation and 
Co-operation advocated a conference to consider 
what research activities, in future, should be carried 
out, co-operatively. The outcome was the British 
Commonwealth Scientific Conference, held in Lon- 
don in 1936, at which the discussion, while profit- 
able, was mainly concerned with agricultural ques- 
tions. Since that time, Allied collaboration in 
research over a very wide range of science has been 
an accomplished fact throughout the war, attended 
with such success as to demonstrate that its value is 
by no means restricted to the most obvious problems 
for study on the global scale, nor to subjects which 





agreeing 

British Commonwealth Scientific Office should be 
established in London, on approximately similar 
lines to the one in Washington. The proposal 
envisages the various Dominion scientific missions 
and liaison officers permanently accommodated in 


265 | adjoining offices in one building, easily accessible to 
266|each other for discussion of matters of common 


interest, while retaining full autonomy and responsi- 
bility to their respective Governments. For a start, 


268 it is suggested that the Office should be housed in 


the same building as the headquarters of the British 
Department of Scientific and Industrial Research, 
who would provide a common service in such matters 
as library, typing and duplicating, abstracting, 
and micro-filming. If, eventually it is 
found practicable to provide common facilities for 
meals and leisurely conversation, on lines akin to 
those of a club or college, there can be little doubt 
that the consequent development of good personal 
relations among the individual representatives at 
headquarters would have valuable effects. 

A more difficult human aspect of scientific colla- 
boration arises in connection with the interchange 
of individuals or research teams between different 
territories. The occasional necessity of long-term 
or even permanent transfer of brains, no less than 
the importance of personal contacts between workers 
in related fields, were recognised by the Conference 
as inseparably bound up with the co-operative 
principle, but their recommendations for dealing 
with problems of seniority and pension rights 
amount to little more than the desire to see them 
equitably solved by committees formed to study 
them in detail. A more positive conclusion was 
possible as regards requests from territories outside 
the Commonwealth for expert scientific advice and 
the’ provision of training facilities, all of which, it 
was recommended, should pass through the Scientific 
Office in London so that the resources of scientific 
manpower and educational establishments through- 
out the Commonwealth might be used tu the best 
advantage. 

In many ways, the subjects for co-operative work, 
and the organisation of research upon them, are less 
controversial than the means of putting the abstract 
idea of co-operation into practice. In both respects, 
the task of the Conference was the simpler for being 
concerned only with civil, as contrasted with 
defence, science; and, while the war has shown 
that every scrap of scientific knowledge has a 
potential value which may be disclosed only by co- 
operation, it is possible to distinguish broadly 
between subjects which may be none the worse for 
isolated development under the influence of local 
industrial conditions, and those which inherently 
demand collaborative study and the employment of 
similar methods by all engaged in the work. Within 
thé scope of civil science there is no lack of the 
latter type to absorb all probable co-operative 
endeavour for some time to come. 

It is significant of the present trend ot scientific 
thought to note the prommence assigned to radio 
and cosniic-ray research. The recommendation is 


is | shat 23 of the existing ionospheric recording stations 


should continue in operation and that the possi- 
bilities of establishing additional stations at Nairobi 
and in Graham Land should be e: Cosmic- 
ray tesearch should be supported: on a greatly 
increased scale, assisted by the Air Forces of the 


‘| Commonwealth, while a service of radio trans- 





Commonwealth Scientific Official Conference, 
London, 1948, -. Report of: Proceedings. | Omd; 6970. 
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United States of America;: would suffice. for, the 
envisaged future needs of the whole Commonwealth. 
agricultural. science, four recommen- 
dations .were made. for, appropriate action by 
Governments, They emphasise the need for 
meteorological stations equipped to measure the 
more factors, such as moisture, tempera- 
ture and light, which affect biological activity in 
settled and potentially valuable regions. In many 
existing meteorological establishments, climatic 
factors adequate for co-ordinated investigations of 
plant and animal life and behaviour are not yet 
included among routine records. The Conference 
expressed the opinion that studies of the responses 
of plants and animals to variations in climate 
should: be ised: as an important function of 
agricultural and biological research, and that field 
stations-engaged on such work should be equipped 
with standardised and calibrated gelf-recording 
instruments to measure a comprehensive range of 
meteorological events, including the rate of rainfall, 
temperatures at several depths below ground level, 
wind, and solar radiation beyond the visible 
. Some years may well be necessary for 
the results of such a long-term project to come to 
fruition, but the eventual: outcome in increasing 
the volume and ‘variety of Empire foodstuffs is 
beyond dispute. In a related connection it is 
significant that the Conference urged. the need for 
surveys of the extent to which agricultural products 
are respectively utilised and wasted. From both 
these standpoints, the preservation of native breeds 
of farm livestock, and the increased production of 
protective foods, are contributory factors which, 
scientifically controlled, are of great potential 
importance. Somewhat similar considerations 
underlie the conclusions of the Conference on fisheries 
research, and the associated subject of eeeanography 
is obviously one for collaborative research. 

A commendably liberal interpretation of scientific 
co-operation is exemplified by the recommendation 
that the study of oceanography, in addition to its 
bearing on the utilisation of marine products, 
should include the investigation of sea and swell 
conditions, from which to accumulate data of 
value in the problems of coastal erosion and the 
construction of harbours and breakwaters. Other 
engineering aspects of co-operative research are 
exemplified by the Conference proposals regarding 
food preservation and building. The first of these 
subjects, embracing storage, processing and trans- 
port, is inherently one for close collaboration 
between producer and consumer, and, for many 


“ELECTRICITY. AND GAS. 
_ EFFICIENCIES. | 


quality of service provided by the gas industry. It 
has equally naturally led to arguments regarding 
the relative merits of the two competing fuels, and 
especially to attempts to show that gas is superior 
to electricity in coal economy. So successful, in 
fact, have been some of these attempts that the 
electricity supply industry has, on occasion, been 
obliged to fall back on their second line of defence 
and to point out that it is not coal economy alone 
that matters, but that convenience and other 
amenities should also be taken into account. This 
matter has acquired some current inrportance from 
the recent and Simon ‘(which ‘are 
thought by ‘some to exhibit an anti-electrical bias) 
and, perhaps more recently, from the fear that free 
competition between the different forms of fuel may 
soon be replaced by integrated control under the 
shadow of officialdom. The paper on ‘‘ Comparisons 
between Gas and Electricity on the Basis of Coal 
Economy,” which was read before the Institution of 
Electrical Engineers by Mr. P. Schiller on Thursday, 
March 6, is therefore opportune, as it may lead to 
the correction of certain inaccuracies which seem to 
be inherent in the subject and help towards a clearer 
statémént of the fundamentals of the problem. 

As is well known, it is common practice to com- 
pare gas and electricity on the dual basis of produc- 
tion efficiency and coal economy efficiency. In the 
Egerton report, production efficiency is defined as 
the ratio of the sum of the thermal values of the 
products sold for use external to the power station 
or gas works to the potential heat in the coal con- 
sumed. In the case of electricity, it can easily be 
calculated and its pre-war value was generally ad- 
mitted to be about 18 per cent. 
on the other hand, its evaluation is complicated by 
the fact that the coal used is not wholly consumed 
in producing gas, but that residues of coke and tar 
are left. The heat losses must therefore be correctly 
allocated between products only produced jointly ; 
and this can be done in several ways, all of which 
have their weaknesses. Dugald Clerk, for example, 
in 1919, debited the gas with all the heat expended 
in the carbonising process and thus calculated 
that the production efficiency was 46 per cent. 
With the improvement in ‘carbonisation which 
took place during the next 20 years, however, it 
became fashionable to identify its technical effici- 
ency with the production efficiency of the gas and 
coke severally. The production efficiency for gas, 


years, has been investigated along such lines with | including distribution losses, was thus increased 


a degree of success that augurs favourably, not only 


to 73 per cent., oreven more. Although this proce- 


for future increases in the quantity and variety of | dure hasbeen criticised, it is utilised as a basis for the 


transported food, but also for the extension of the 


arguments put forward in the Egerton report. The 


co-operative principle in the many new directions | alternative in which all the heat losses are debited 


now under consideration. Among the latter, 


against the gas is, however, mentioned. This gives 


building is not the most obvious ; but, in the matter | a value of 42 per cent. for the production efficiency, 


of housing and industrial building schemes that | if the heat content of the tar is considered as lost for 
have proved successful in tropical climates, a great | heating 


deal of useful information is already available. 


‘purposes. 
It is therefore clear that a first step must be to 


Several other subjects, including medical science, | determine which of these figures can be compared 
with its associated bacteriology, and geology, leading | correctly with the production: efficiency of 18 


to the exploitation of new mineral resources, lend | cent. for electricity. 


To do this, Mr. 


themselves readily to world-wide co-operation ; | advances the following ingenious argument. Sup. 
and the Conference of Representatives of Common- | pose that an electric power station is associated with 
wealth Engineering Institutions, held in London | carbonisation plant and that the gas from the latter 
last September, further exemplifies how wide is the | is burnt under the boilers, while the coke and tar are 
field for co-operative effort comprehended within | recovered and sold. On the ’basis of the 1937 returns 


the engineering profession, and how attractive 


is the basic idea of co-operation at the present time. 





In the case of gas, | PDE 
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as Mr. Schiller points out, it cannot be seriously 
suggested that. the. coal economy efficiency of 
electricity is increased from 18 per cent. to 52-5 per 
cent, ‘by~carbonising coal and losing heat im the 
process, the association: of each. uct. with, the 
overall efficiency of the process, as is done in the 
Egerton Report, embodies a fallacy. The conven- 
tional method is therefore erroneous. There seems 
nothing for it then but to the alternative 
method, which gives a gas production efficiency of 
only 42 per cent. and, ing a working efficiency 
of 40 per cent. for gas fires, a coal economy efficiency 
of 17 per cent. compared with 18 per: cent. for 


4 


icity. 

In the Simon report the method adopted for 
calculating the coal economy efficiencies of gas and 
coke on the one hand, and of electricity on the other, 
is to multiply the assumed production efficiency by 
the average working efficiency, thus obtaining values 


s 


produce electricity from gas and sell the coke than 
to burn the coal directly. The application of overall 

e coal economy efficiencies may therefore 
be claimed to be misleading.- In consequence, 
Mr. Schiller suggests that it is more reliable to take 
the comparative consumption values of the various 
heating media for equivalent combinations of appli- 
ances ; and then to calculate the comparative quan- 
tities of heat in the form of the coal consumed to 
supply the corresponding quantities of fuel to the 
user. He illustrates his contention by examining 
in detail one of the combinations of domestic heat- 
ing appliances in the Egerton report, and 
shows that where the background heating, some top- 
ing-up heating and the hot water are supplied from 
solid-fuel appliances, and the rest of the topping- 
up heating and cooking either by gas or electricity, 
there is practically no difference in coal economy 
between the last two fuels. With a combination of 
appliances selected by the author, in which, during 
the summer, all the topping-up heating and the hot- 
water supply are provided either by electricity or 
gas, there is a difference of about 8 per cent. in 
favour of the latter, assuming modern conditions 
of operation. This is a very different thing from 
arguing that the employment of electricity instead 
of gas involves an increased drain. on our coal 
resources of from 60 to 100 per cent., as is implicit 
in the figures given in both the Egerton and Simon 
Reports. 

As is perhaps not surprising, no direct contraven- 
tion of Mr. Schiller’s figures was put forward in the 
discussion. In fact, the speakers, whose interests 
were not by any means wholly confined to electricity 
supply, were. satisfactorily unanimous in arguing 
that the problems ‘alee were not the only ones 
which must be taken into account and in pointing 
out, as Sir John Kennedy said, that it would be 
deplorable if people were required to employ a 
fuel which did not provide the service they wished 
to have. Both the Egerton and the Simon Reports 
r|raise the uneasy feeling that there is a real risk 
r| of this happening. It is, therefore, desirable that 
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Tae Instrretion or MxcuanicaL ENGINEERS. 

Tue annual general meeting of the Institution of 
Mechanical Engineers, Storey’s-gate, London, 8.W.1, 
was held on Friday, March 28, the chair being taken 
at the outset by the retiring President, Mr. O. V. 8. 
Bulleid, who presented the annual report. ‘This 
showed that the membership of the Institution had 
increased, in the year ended December 31, 1946, by 
2,372, the total of all grades of membership standing, 
at that date, at 24,486. Of these, 14,017 were 
corporate members. Those still in Government 
service or in the Forces (excluding Graduates and 
Students) numbered 2,870 at the end of the year. 
A proposal was put to the meeting, and carried 
by a show of hands, that consideration of the 
report and accounts should be adjourned to another 
evening, to permit fuller discussion. The President 
then presented the awards for papers delivered 
during the preceding session, the recipients being 
as follows: the Thomas Hawksley Gold Medal and 
Premium to Professor R. N. Arnold, for a paper on 
“The Tuned and Damped Gyrostatic Vibration 
Absorber ” ; George Stephenson Prizes to Mr. G. A. 
Plummer, for his paper on “The Development of 
the La Mont Boiler in Great Britain,” and to Pro- 
fessor F. V. Warnock and Dr. J. A. Pope for their 
paper on “The Change in Mechanical Properties 
of Mild Steel under Repeated Impact ” ; the Water 
Arbitration Prize to Mr. T. E. Beacham, B.Sc. (Eng.), 
for a paper on “High-Pressure Gear Punips ” ; 
Institution Prizes to Lt.-Col. H. H. Anderson, B.Sc., 
for his papers on “‘ Centrifugal Pumps—aAn Alfter- 
native Theory ” and “ Efficiency and Cavitation of 
Fluid Machines,” and to Dr. G. A. Hankins and 
Mr. W. F. Cope, M.A., for their paper on “‘ The 


Flow of Gases at Sonic and Supersonic Speeds ” ; Oe 


the Starley Premium to Dr. H. E. Merritt, M.B.E., 
for his paper on “The Evolution of a Tank Trans- 
mission” ; Herbert Akroyd Stuart Prizes to Mr. H. 
Desmond Carter, for his paper on “The Loop 
Scavenge Diesel Engine,” and to Mr. J. S. Courtney- 
Pratt, B.E., and Mr. G. K. Tudor, B.E.; for their 
paper on “ An Analysis of the Lubrication between 
the Piston Rings and Cylinder Wall of a Running 
Engine” ; Thomas Lowe Gray Prizes to Mr. J. R. 
Finniecome, for papers on ‘‘ A New Temperature- 
Total Heat-Entropy Chart for Gases with Variable 
Specific Heats,” and “‘ Considerations Affecting the 
Improvements in the Thermal Efficiencies of Non- 
Reheating Plants at High Steam Pressures,” and to 
Dr. W. J. Kearton for his paper on “‘ The Calculation 
of the Stresses in a Turbine Wheel by the Method 
of Superposition’; the T. Bernard Hall Prize to 
Dr. E. Giffen and Lieut. (E) T. F. Crang, R.N., 
M.Sc., for their paper on “‘ Steam Flow in Nozzles— 
Velocity Coefficient at Low Steam Speeds”; an 
Institution Prize to Mr. Graham Ashworth, B.Sc. 
(Eng.); Wh.Sc., for his paper on “‘ The Disc Spri 

or Belleville Washer”; Joseph Whitworth Prizes 
to Mr. H. O. Parrack for his paper on “ Elementary 
Principles of Plant Organisation and Maintenance 
for Civil Engineeritig Contractors,” and to Mr. 
John Loxham for his paper on “ An Experiment 
in the Use of a Standard Limit System”; and an 
Institution Prize to Mr. R. Talbot and Mr. G. F. 
Satow for their paper on ‘‘ Control and Planning 
of Maintenance with an Incentive Bonus Scheme.” 
Graduates’ Section prizes were awarded to Messrs. 
B. V. Poulston and R. M. Palmer, J. A: Fuller, 
B.Sc. (Eng.), J. G. G. Hempson, J. M. Austin, and 
H. J. C. Weighell, Wh.Sc. Following the awards, 
Mr. C. H. Woodfield spoke on the work of the 
Benevolent Fund of the Institution. The result 


presented 
J. A. Sumner, who described ‘The Norwich Heat 
Pump,” which, ag city electrical engineer of Norwich, 
rhe had installed there,-and Mr. T. F. Thomas, M.Sc. 
Tech., whose paper dealt with “The Air. Cycle 
Heat "ys 4". 


EXTENSIONS TO GENERATING PLANT. 


In EncrIneERine, vol. 162, page 231 (1946), we an- 
nounced that during the first eight months of that 
year the Central Electricity Board had made ar- 
rangements with authorised undertakings for an 


the selected stations associated with the grid. We 
are now informed that, during the whole of 1946, the 


extensions arranged for aggregated 2,321 MW, the 


being as follows: a 60-MW set and two 360,000-Ib. 
boilers in the Skelton Grange’ station of the Leeds 
Corporation, and a set of similar capacity and three 
240,000-Ib. boilers in the Staythorpe station of the 
Derbyshire and Nottinghamshire Electric Power 
Company. Two 57-MW sets and two 3,000-kW 
auxiliary sets and four 360,000-Ib. boilers are to be 
installed in the Carrington station of the Manchester 
Corporation. .The Southwick station of the Brigh- 
ton Corporation is to receive an addition of two 
52-5-MW sets and four 320,000-Ib. boilers, while the 
Brunswick Wharf station of the Poplar Borough 
Council is to have three 52-5-MW sets and. six 
820,000-lb. boilers, and the Carmarthen Bay station 
of the Lianelly and District Electricity Supply 
Company two 52-5-MW sets and eight 175,000-lb. 
boilers. Three 50-MW sets and six 300,000-lb. 
boilers are to be installed in the Poole station of the 
Bournemouth and Poole Electricity Supply Com- 
ny and two sets of the same capacity with four 
300,000-Ib. boilers in the Bankside station of the 
City of London Electric Lighting Company. Two 
50-MW sets, with two 2,500-kW auxiliary sets and 
four 315,000-Ib. boilers will be added to the Agecroft 
station of the Salford Corporation and one 50-MW 
set with a 2,500-kW auxiliary set and two 320,000-Ib. 
boilers to the Beddington station of the Croydon 
Corporation. A 50-MW set and two 300,000-lb. 
boilers will also be added vo the Bromborough 
station of the Birkenhead Corporation. One 
45-MW set and two 180,000-Ib. boilers will be erected 
in the Thornhill station of the Yorkshire Electric 
Power Company and a set of similar capacity and 
two 365,000-lb. boilers in the Cliff Quay station of 
the Ipswich Corporation. One 40-MW set and three 
150,000-Ib. boilers will be erected in the Whitebirk 
station of the Blackburn Corporation. Three 
30-MW sets and four 300,000-lb. boilers will be 
installed in the Westwood station of. the Wigan 
Corporation and one set of the same capacity and 
two 200,000-lb. boilers in the Prince of Wales station 
of the Rotherham Corporation. The Rye House 
station of the Northmet Power Company is to have 
two 30-MW sets with two 2,000-kW auxiliary sets 
and two 350,000-Ib. boilers, instead. of the two 
32-5-MW sets previously announced. A 30-MW 
set and two 180,000-Ib. boilers are also to be installed 
at West Ham and two 30-MW sets with two 1,500-kW 
auxiliary sets and three 320,000-lb. boilers at Ply- 
mouth. Two 30-MW sets and two 300,000-lb. boilers 
are to be erected in the Llynfi station of the South 
Wales Electric Power Company and one 30-MW 
set .with one 1,150-kW auxiliary set and one 
150,000-Ib. boiler in the Hartshead station of the 
Stalybridge, Hyde, Mossley and Dukinfield Trac- 
tion and Electricity Board. Two 20-MW sets and 
three 160,000-Ib.. boilers are to be added at Peter- 
borough. 


ENGINEERING PRosPEcTS IN VENEZUELA. 
A correspondent who has returned recently from 


. | Venezuela sends us his impressions of that country 
-|in relation to its possibilities as an importer of 


‘British engineering products. In one sense, Vene- 
‘guela is flourishing, as it is ‘continuously acquiring 
rei by exporting oil to the amount 
of many tens of millions of tors annually. Due to 
the Herculean aétivities of the"oik con 


“which must h 





Sther develope” vi aaron prindipal cities near 


increase of 1,029 MW in the generating capacity of i 


additions to those recorded in our previous note | j 


| ‘inany 
have been made and per- | 


1 “Railways are ‘poor. ‘ “Phe'three main seaports 
have excellent ‘possibilities, ‘bit’ two are almost 
, mostly impoverished and com- 

small, and the cost of living is very high, even by 
American standards. Large areas are jungle or 
sour savannah, and the summer climate is severe 
The valley of the Orinoco, which forms a large frac- 
tion of the. country south of the Andes, is hardly 


developed and foreign concerns are put to great 
expense in providing the amenities required by the 
law ; this, together with the high wages which are 
the inevitable concomitant of the high cost of neces- 
sities of life, threatens to increase the cost of 
Venezuelan products continuously. British enter- 
prise is much hampered by international currency 
regulations and while the country should provide a 
good market for steel, automobiles, agricultural 
machinery, oil-drilling plant, pipes, construction 
plant, etc., unless the peculiar local requirements 
are catered for, spare parts made readily available 
and reasonably early delivery offered, the competi- 
tion of the United States and, later, with Continental 
Europe, may prove difficult to meet. 
Domestic ELecrricrry anp Gas RESTRICTIONS. 
The coal situation during the coming summer was 
reviewed by the Prime Minister (the Rt. Hon. C. R. 
Attlee), in the House of Commons on Thursday, 
March 27. He said that the total requirements for 
consumption from May 1 to October 31, 1947, were 
estimated at 92,000,000 tons, to which must be 
added 10,000,000 tons for rebuilding stocks to 
15,000,000 tons, making a total of 102,000,000 tons. 
From this, however, 2,000,000 tons, it was hoped, 
could be deducted as the result of conversion to oil. 
Although the Government were pressing ahead 
with the mechanisation and recruitment campaigns, 
it would not be prudent to count on the amount 
required being produced. In fact, the deficiency 
might be as much as 10,000,000 tons. Railway 
passenger services would therefore be reduced to 
save 250,000 tons, exports would be restricted, 
if possible, and imports would be considered. 
Whatever might be done in these directions, however, 
@ very serious gap would be left and domestic and 
non-industrial consumers must therefore aim at 
saving 2,500,000 tons during the coming summer. 
He added that the only certain way of securing this 
saving would be to introduce rationing. All 
schemes for this purpose, however, had been found 
to be both very complicated and difficult to enforce. 
They would also be inequitable between one house- 
hold and another and would require large additional 
staffsto work them. The Government had therefore 
decided to apply restrictions (details of which were 
not given) on the use of electricity and gas for 
heating rooms during the summer. The existing 
prohibition on the use of electricity for cooking and 
watet heating during certain hours each day would 
also be’ maintained and extended'to gas. Although — 
culty and inequitability of any rationing scheme as — 
such, it seems that, as the object-of the proposed 
restrictions is to save coal, they might have taken ” 
the forin of laying down that individual consumptions — 
of electricity afd’ gas ‘should not exceed a. given 
C ge’ of the existing ‘ amounts. 
angement ‘would ‘preés hardly’ on those who have 
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LETTERS TO THE EDITOR. - OBITUARY. THE ENGINEERING 
as aa - MR. H. M,. PEASE sei ane 
HEAT ENERGY AND KINETIC eed has been received of the death of Mr. M,{° SET Ta# Tsxrum Macumemny Lroverar. 
ENERGY IN AN INDUCTION MOTOR. Pease, which occurred in New York on Friday, (Concluded from page 247.) 


To THe Epiror or ENGINEERING. 

Sm,—When an- unloaded three-phase induction 
motor is run up to speed from rest, there is a remark- 
able relationship between the heat energy which is 
generated in the rotor winding and the kinetic 
energy which is acquired by the rotor. This relation- 
ship is easily derived as follows : 

If Q joules is the heat energy at the time #, then, 
for a three-phase rotor winding 

oe = 3I*rwatts,. . ‘ « @ 

where I amperes per phase is the rotor current and 
r ohm per phase is the rotor-winding resistance. 

f Qanmgx TxX9BlLxse=—3Ir. > (2) 
where +r kg.m. is the torque on the rotor, mp r.p.s. is 
the synchronous speed, and s is the rotor slip. 
Further, 

J dw 
"os a ” 
where J kg. m.* is the moment of inertia of the rotor 
and 


T 





w = 27n, 
and, noting that 
o RSP Sw ow 
dn No 
it is found that, 
Q = — 45 wi (s3—s?)joules . - (4) 


where 8, = 1, and is the'slip at starting, and s, is the 
slip at the time ¢. 

When the rotor has run up to synchronism, 
8,= 0, and the expression (4) becomes 


Q=it3wijoules . . . (5) 


This quality, however, is also the kinetic energy of 
the rotor, so that the heat energy developed in the 
rotor winding is equal to the kinetic energy developed 
by the rotor. 

This rather astonishing result is not so well known 
as it ought to be and it crystallises a great deal of 
important information. It states, for example, 
that the heat energy generated in the rotor winding, 
when the unloaded motor is run up to speed from 
rest, is completely independent of the dimensions 
of the rotor and the magnitude of the rotor resistance 
and it is also independent of the method of starting ; 
that is, whether the motor is switched directly on 
to the mains or whether, for example, the star-delta 
method of starting is used. These facts, however, 
do not, of course, imply that the temperature rise 
is independent of the dimensions of the rotor, or 
of the time of running up, and so on. 

Yours faithfully, 
T. F. Wat. 
Department of Electrical Engineering, 
University of Sheffield, 
March 19, 1947. 





THE ENGINEERING OUTLOOK. 
To THe Eprror or ENGINEERING. 


Smz,—On page 222, ante, in your issue of March 21, 
there is a statement, in the ‘‘ Engineering Outlook ” 
article on the locomotive industry, that L. Gardner 
and Sons, Limited, is a subsidiary of the English 
Electric Company. 

This statement is quite untrue, and is one to 
which we take strong exception. Will you, please, 
‘take the earliest steps to publish prominently a 
statement in contradiction thereof ? 

Yours faithfully, 
For L. Garpyer anv Sons, Lourrep, 


J. H. 8. Garpyzr, 
Director, 


[We pied - geeeys : the oppormenliy afforded 
Messrs. Gardner’s letter to publi pyri mye Pd 
unaccountable mistake, and to apologise for it—Ep.,E.] 





March 7, at the age of 72. 

Mark Pease was born in Malta, Illinois, on 
December 19, 1875, and was educated at the Univer- 
sity of Illinois from which he graduated as a 
Bachelor of Science in 1898. He then joined the 
Western Electric Company in Chicago, but was 
transferred to the London branch in 1902 to super- 
vise the installation of the central-battery system 
in the telephone exchanges of the Post Office and 
National Telephone Company. To begin with, he 
was in charge of the engineering department engaged 
in this work, but subsequently changed ‘over to the 
sales side, becoming manager in 1909. Four years 
later, he was appointed assistant manager, and, in 
1919, managing director of the Western Electric 
Company in England. 

In 1922, Pease took an active part in the forma- 
tion of the British Broadcasting Company, and was 
one of its original directors. He was responsible 
for the erection of the original Birmingham broadcast 
transmitter, and in 1923, negotiated the contract 
for the first transatlantic radio telephone transmit- 
ting station with the Post Office. In 1925, when the 
International Western Electric Company changed 
its name to International Standard Electric Cor- 
poration, he became managing director of Standard 
Telephones and Cables, Limited, and in 1927 was 
made general manager of the Corporation’s proper- 
ties in , Africa, Australasia and India. 
In 1933, he returned to New York as vice-president 
of the International Standard Electric Corporation, 
and four years later was appointed vice-president 
and director of the International Telephone and 
Telegraph Company. In 1941, he became president 
of the International Standard Electric Corpor@ion. 


MR. A. M. ALEXANDER. 


Mr. AnprEw Miter ALEXANDER, of whose 
sudden death, on March 22, we have learned with 
regret, was a civil engineer of unusually varied 
distinction, who had held positions of importance in 
commercial administration as well as in design and 
construciional work. He was 91 years of age, but 
had continued until quite recently to take an active 
interest in the direction of Messrs. Creed and 
Company, Limited, Croydon, the makers of tele- 
printers, of which firm he was deputy chairman. 
Mr. Alexander, who was born on November 21, 1855, 
received his technical training in the engine works 
and drawing office of Messrs. Barclay, Curle and 
Company, Glasgow, from 1872 to 1877, and fhen 
joined the staff of the Caledonian Railway as 
assistant to Mr. George Graham, then engineer-in- 
chief. In this capacity, he was employed as resident 
engineer on the Blantyre and East Kilbride, Muir- 
kirk and Lesmahagow, and Larbert and Grange- 
mouth Railways. In 1882, he went to Australia, 
to the lines department of the Victorian Government 
Railways, eventually becoming engineer to the 
Royal Commission on Extensions to Melbourne, 
and then assistant engineer, and subsequently chief 
engineer, of the Melboyrne Harbour Trust. He 
came back from Australia to become city engineer 
of Belfast, but had not held this position long before 
et wnding a to revert to his original 
sphere of shipbuilding and marine engineering, as 
chief civil engineer of the Thames Ironworks. His 
concern there was rather with their general engineer- 
ing activities than with shipbuilding, in which field 
this famous firm were beginning to lose their earlier 
eminence, though, during his connection with them, 
he was closely associated, as deputy chairman 
under Mr. Arnold Hills, with the construction of 
the Dreadnought, H.M.S. Thunderer—the last’ 

ip to be built on the Thames. Mr. Alexan- 
der’s however, was chiefly with docks, includ- 
ing those at many British naval bases, and with 
railway construction abroad, After the Thames 
Ironworks closed, Mr. Alexander set up in consulting 
practice. He had been a member of the Institution 
of Civil i since 1890, and was also a member 





Engineers 
of the Institution-of Naval Architects. . 


Ix the estimate that the textile machinery in- 
dustry will only reach its target of 50/. million whe: 
each group has recruited the labour indicated in 
Table IV, page 247, ante, is correct, the situation is 
serious. The during 1946 has been painfully 
slow, owt 2 in foundries. It is essential 
that the industry’s foundries should be rapidly 
re-organised. This was one of the main re- 
commendations made in a broadsheet published 
by P.E.P. (Political and Economic Planning), in 
July, 1945.* It was suggested that small inefficient 
foundries should be scrapped and replaced by large 
modern foundries, wherever possible fully mechan- 
ised, and, in every case, equipped with labour-saving 
devices and. providing good working conditions and 
amenities. P.E.P. suggested that each of the new 
foundries should serve several firms, thus economis- 
ing in plant, equipment and labour. Textile 
Machinery Makers, Limited, who have a practical 
monopoly of cotton-spinning machinery, are mechan- 
ising their foundries, the first to be completed being 
that of Dobson and Barlow, Limited, at Bolton. 
The firm retained their old jobbing foundry, where 
specialised castings are made, and the new foundry 
is intended to manufacture all castings which can 
be mass-produced. In spite of this progress, much 
remains to be done in other groups, if the castings 
bottle-neck is to be successfully overcome. 

Where the recruitment of additional labour is 
proving most difficult, much may be achieved by 
raising the productivity of existing labour, and by 
@ more extensive use of sub-contracting for parts 
and components. There have been several success- 
ful examples of this during 1946. Messrs. Prince, 
Smith and Stells, a member firm of Textile Machinery 
Makers, Limited, reported that they had been able 
to increase their output by 100 per cent. during the 
year with a corresponding increase in productive 
labour of only 14 per cent. This increase had been 
brought about by the introduction of more piece 
work and successful arrangements for the sub- 
contracting of castings. William Cotton, Limited, 
the producers of the well-known Cotton multi-head 
fully-fashioned stocking machine, and a member 
firm of the Bentley group of companies, have 4 
contract with the Ministry of Supply for the manu- 
facture of a number of components in a Royal Ord- 
nance Factory at Nottingham. If the industry is 
to sub-contract successfully, however, there must 
be a greater standardisation of products; for 
example, before the war about 30 firms made each 
their one type of loom for work on identical fibres, 
and this resulted in an unduly heavy call on skilled 
labour. Textile Machinery Makers, Limited, have 
a standardisation committee who endeavour to 
narrow down their range of products. The task is 
made very difficult by the long life of textile 
machines, and by the conservative outlook of users. 
A P.E.P. inquiry into the cotton industryt revealed 
that, in 1930, approximately 42 per cent. of the 
looms and 40 per cent. of the mule spinning frames 
in use were installed before 1900. , 

The failure of the British textile industry to main- 
tain its equipment up to date has been the main 
cause of the prolonged depression which affected 
the industry between 1923 and 1939. Mill owners 
accumulated very large profits during the boom that 
followed the first world war, but did not undertake 
any extensive renewal of machinery. Reflotations, 


increase of capital, large dividend distributions, and 


declining exports (due to Ja competition) all 
contributed to the industry’s failure to cover the 
replacement of machines. As a result, the home 


‘market for textile machinery shrank considerably, 


capped by the lack of steady home sales and, in the 
* “Phe Textile Machinery-Industry,”—Plennind, 





No. 252, 


+ ‘Report on the British Cotton Industry,” P.EP. 


(1930). 
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ground. 
It is of the utmost im therefore, for the 
industry t6 regain, or even extend, its pre-war export: 
markets. The Cotton Working Party reported 
that there was a vital need for better understanding 
and co-operation between the makers of machines: 
and the users. It is almost ineviteble, however, 
that machinists should lay a large proportion of the 
blame for the difficult times during the inter-war 
years on those mill owners who preferred to extend 
the life of obsolete machines by fitting accessories 
and minor renovations, and failed to 
machines of new design because they differed from 
the machines used by their fathers since 1880 or 
before, and because their operatives did not like | ci 
changes. This conservative policy had the effect 
of retarding the development of new machinery, 
with the result that the British textile-machinery 


industry is not now in a position to supply in large 


immediate pre-war years, lost considerable 
portance, 





| as his assistants eight.research engineers who were 
previously. on the mrp rsa oe The 


plant will be equipped to make 


loom ——. have been unable. to increase the 


loom capacity, and to bear in mind that capa- 
city for mechanical looms of traditional types may 
soon become a rapidly wasting asset, particularly in 
standardised production and 

scarcity of labour are factors in cloth output. 
Exports of textile machinery during 1946 amonut 


explained by the fact thet, during the 12 months. 
ending September, 1946, about 53 per cent. of the 
cane Unticae ot tau eeaaen one 


therefore, that the industry has been unable to take 
advantage of the present sellers’ markets as it did 
after the first world war, and this may have a 
serious effect on its long-term 

Exports are set out in Table V, herewith, by main 





TABLE V.—TEXTILE MACHINERY: EXPORTS BY MAIN MACHINE GROUPS. 
































































































































1921. 1924. 1930. 1933. 1987. 1938. 1945. 1946. 
Group. 
Value, Value, alue, Value, Value, Value, Valne, Value, 
Tons. | ey-o00. || Toms | e000. || Tos | Zrro00. || Toms | srood. || T™* | e1,000. || TB | exood. || Tm | e000. || T= | er-oo0. 
For Spinning and Twisting, includ- : 

ing all Preparatory Processes ..| 119,017 | 19,824 || 78,407 | 8,360 || 72,545 | 6,626 || 37,053 | 3,585 || 46,848 | 6,248 || 49,005 | 5,671 || 9,059 | 3,108 || 30,246 8,411 
For Processes Pre: ry to 
Weaving, but sui mt to 

pinning and Twisting -| 29,593 3,628 || 20,086 1,754 14,462 1,297 15,156 1,035 16,284 1,493 966 96 469 118 1,868 452 
Looms ‘or Weaving and. ‘Parts, 

bm Bobbins aséanaid con- ‘ 

signed fe Mi ak ne pe ~s i on es _ 12,497 | 1,163 || 4,180 | 1,512 || 12,975 | 3,200 
prin nting and Finishing .| 5,868 897 || 3,100 351 || 2,277 250 || 1,798 181 || 4,104 342 || 4,099 421 857° 153 || 2,354 443 
in xen. won Net and 

.| 2,087 574 551 204 597 284 || 1,167 420 || 1,304 589 562 467 178 123 687 682 
Parts, Bobbins a ee ue 979 190 || 1,474 162 || 1,331 170 || 1,286 154 2,1 174 272 || 1,553 204 || 1,496 526 || 2,010 782 
All other sorts AEE Se _ = — = — ass — 267 || 2,004 296 584 156 || 2,646 680 
Total .. .| 157,044 | 25,118 |] 103,618 | 10,831 |} 91,212 | 8,627 || 56,460 | 5,175 || 72,256 | 8,211 || 70,776 | 8,408 || 16,823 | 5,696 || 52,786 | 14,650 
. TABLE VI.—TExXTILE-MACHINERY ExPoRTS, by COUNTRIES. (1,000I.) groups of machines, showing both the volume and 
; value for selected years. The 1946 volume of 
1946 as exports, at 52,786 tons, was only a third of the 1921 
Countries. 1923. 1929. 1938. 1945. 1946. —_ volume and about half that of 1924. It was lower, 
, : in fact, than during any inter-war year, for which 
the lowest figure recorded was 56,460 tons in 1933. 
Eire. 15 pany 149 71 175 117 The continued preponderance of spinning and 

British I ; ’ ,019 2,673 5,028 4,973 186 : ; : re ; 
i say oa a ‘ 295 275 700 237 weaving machinery in British exports raises the 

New Zealand .. .... 15 5 32 80 108 338 i ; : 
Cine aah ere ili. 20> ies 302 252 307 126 473 154 important question whether the industry should 
Other British Countries iy 190 ' 146 138 220 824 597 continue to concentrate on the manufacture of those 
types to the practical exclusion of others. It is 
, 594 3,800 7,253 220 fal ; 

TS She — nie sa significant that the new types of machines developed 
nae Aes eee es 47 690 136 10 7 5 i itain 443 
| eR Nh 105 44 118 (a) 42 85 in Britain, such as the F.N.F. warp-knitting 
Sweden |. 122 108 115 21 220 machine, or the British Schuster Company’s patent 
Poland .. 152 142 365 = (a) plasticising machine for seamless nylon i 
Netherlands 323 492 258 2 162 63 
Belgium 712 703 193 21 $26 169 are in great demand in the United States and 
France .. 1,290 809 230 26 1 1 Canada. ‘ature 
Portugal : 150 11 52 24 219 422 -_ The future of the industry depends on 
Ital * 379 2 99 (a) 1 1 the ability of British manufacturers to develop 
Czechoslovakia — 72 104 — 17 16 modern designs and to regain the first place in the 

Total Europe 3,280 3,563 1,670 104 1,337 80 world textile-machinery industry. 

United States ..  .. 966 510 222 570 770 346 An analysis of exports by countries of destination 
Heypt . ee ewe 89 — 145 146 1,619 1,120 reveals an overwhelming concentration on British 
ch ~~ ejeciahelpanapaaieelies 7m 4 a0 se ae rod countries, which accounted for nearly half the total 
Brazil ~ a - = 589 359 5038 365 910 182 exports. The value of exports to Canada showed a 

2 Ss vs — _ 9 1 1, i 
uae 18 30 is 38 519 300 54 per cent. increase on the 1938 figure, and those 
Other Foreign Countries (b) (c) 3,200 2,519 1,639 401 1,280 78 to the United States and the Argentine were more 
Grand Toted 15,630 11,485 8,408 5.006 14,650 7 than trebled, but’ the amounts involved are small. 
. It is important, therefore, in view of the present 
oe currency position, that an effort should be made to 

si 

(b) each wy Pt mens Ss lal lait ined an total above. increase further the volume of exports to these 


(c) Includes Japan—2,15 


quantities the modern labour-saving machines 
(particularly those for rayon spinning and weaving) 
which are bulk produced in the United States. 
Research has been neglected and, before the war, 
the development of new types of machines was 
practically a monopoly of Switzerland, the United 
States, and Germany. During 1946, however, a 
Tesearch unit was set up by Textile Machinery 
Makers, Limited, who concentrated on spinning and 
preparatory machinery, a field in which the British 
industry is most strongly established; they have 
leased an ordnance fi at Helmshore, near 
Accrington, and have adapted it entirely for research 
work, which they consider should be done quite 
Separately from any routine production. This 
Tesearch unit will be administered by a Director of 
Research who is to be a physicist, and not a textile- 
machinery engineer. He- will work in. close’ co- 
operation with the Shirley Institute and will have 





a 


1.4102. in 1923 and 975,621. in 19 


to 14-651. million, compared with 8-41. million in 
1938. This represents an increase of 74 per cent., 

but is entirely due to increased prices, since the 
price per ton of exports has increased by 134 per 
cent. since 1938. This, it should be noted, is higher 
than the increases registered on any other machinery 
exports, which, with the exception of com 

(117 per cent.), refrigerating machinery (113 per 
cent.), and dairy machinery (110 per cent.), have 
shown increases of 100 per cent., or less. The 
volume of exports of textile machinery in 1946 was 
53,000 tons, compared with 71,000 tons. in 1938. 
It would be necessary to double the 1946 volume 
of éxports in 1947 int order to reach the Government 
des ook sete increase on the 1938 volume, 

specified in the ‘recent Economic White Paper. 
In general, the ‘sdelhe-dosihiness industry appears 
to 


“hard currency” countries. Exports to Europe 
are far below the pre-war level, and there is little 
indication that any attempt is being made to secure 
a foothold in the former German markets. Russia 
and the Eastern European countries accounted for a 
negligible proportion of the low exports to Europe. 
Details of exports by countries of destinations are 
given in Table VI, herewith. 

The critical position of textile machinery exports 
is illustrated by a recent visit of an Indian trade 
mission to the United Kingdom and the United 
States to examine the prospects of obtaining textile 
machinery, spares and mill stores, and to consider 
the expansion of the Indian machinery industry. 
The potential demand from India is very large, but 
the Indian textile industry is reluctant to place 
orders if they cannot, be executed within a reasonable 
time. The mills are well able to afford replacements 
on a large scale, because of the high profits of the 





be losing its predominant position among the 
exporters of machinery. - 


In the, 22 years between ! large 


war years, ‘and the state of plant makes 
replacements essential. In the next ten years, 
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‘ it is not unlikely that half of the present equipment 
will have to be’ replaced. <For the Indian’ cotton 
industry, with an installed capacity of 10 million 
spindles and 200,000 jooms,:this would imivolvé an 
annual outlay over the ten years of at least 31. million 
at current ‘prices, and rayon; jute and other textile 
machinery might raise) this total by a further 1l. 
million. Apart. from replacements, there are also 
requirements of plant for new mills. These have 
been given high priority by the Indian Government, 
which has'‘approved. an expansion of nearly 50 per 
cent. in capacity over the next five years. 

The Indian consumption of cloth amounts to 
only 15 yards per head per annum,:and there is 
obviously plenty of scope for a large expansion. 
On supply grounds alone, however, an expansion of 
50 per cent. is likely to take more than five years, 
and might easily take ten. Such an expansion 
would raise India’s total requirements of. textile 
machinery to something of the order of 8/. million 
per annum. Deliveries from the United Kingdom 
in 1946 amounted to nearly 5/, million, accounting 
for 34 per cent. of the total British exports, but 
they will have to be further increased if Britain is 
to retain the Indian market. The character of the 


TABLE VII.—TEXTILE MACHINERY : 


was for export.. The 
control of German industry limits the production 
of light-engi ng products to 50 per cent. of the 
1938 level. This would place a ceiling of 45,000 
tons on textile-machinery output, but it is.doubt- 
ful if the German industry is physically able 
to reach even this level. About 62 per cent. 
of German textile-machinery manufacturing capac- 
ity was situated in the Russian zone, and all large 
textile-ma¢hinery works in that zone have been 
dismantled and removed. It is unlikely, therefore, 
that Germany will have much textile machinery to 
spare for export for many years. Japan has not 
suffered the same devastation as Germany in this 





INTERNATIONAL EXPORTS. 


field, and the Japanese textile-machinery industry 


(MAIN EXPORTING COUNTRIES.) 





































































































1938. 1939. 1940. 1941. 
‘ J. 
Countey. Value. Value. Value Value. 
Tons. ma Tons. ie Tons. ae Tons. 
Tr r r Per 
£1,000. | cont £1,000.) cent, £1,000.) cont. £1,000.| cont. 
United Kingdom. . ..| 70,776 | 8,407 42-9 || 47,475 | 6,212 36-5 || 34,088 | 5,528 35-3 || 27,411 | 5,482 34-0 
—- iy -| 36,410 | 5,725 29-2 || 39,300 | 5,560 32-7 || 31,700 | 4,860 31-0 || 29,700 | 5,030 31-1 
United States o} _ 1,542 7-9 _ ,050 12-2 _ 8,125 19-9 — 5,330 20-6 
ie -sxk . «| 10,345 514 2-6 7,800 492 3-0 3,810 263 1-7 1,000 109 0-7 
Switzerland - +] 11,796 | 1,622 8-3 9,400 »565 9-1 8,810 | 1,885 12-1 8,460 | 2,190 13-6 
Japan ve -| 40,516 | 1,782 9-1 || 19,557%| 1,113* 6-5 _— _- _ _ _ _ 
Total — |19,592 | 100-0 — |16,992 | 100-0 — |15,661 | 100-0 — |16,141 | 100-0 
1942. 1943. 1944, 1945. 
Country. Value. Value. Value. Value. 
Tons. pe Tons. Se Tons ins Tons. _ 
r r r r 
£1,000. | cont £1,000.| cont £1,000.) cont. £1,000.) cont. 
United Kingdom.. = ..| 19,210 | 5,036 | 32-9 }/18,010 | 4,695 | 33-7 || 12,822 | 5,004 | 46-3 || 16,865 | 5,695 | 41-7 
Germany ae ‘ .| 25,000 | 4,770 | 31-2 || 18,750 | 5,070 | 36-5 || 8,420¢] 1,720t| 15-7 — — — 
United States — | 2,900| 19-0 — | 1,690] 12-2 — | 2,290] 20-8 — | 4,270] 381-1 
France .. ee --| 1,970 167 1-1 || 1,025 125 0-9 567 68 0-6 950 136 1-0 
Sutinertins ge .-| 7,480 | 2,420 | 158 || 6,110 | 2,830 | 16-7 }} 4,280 | 1,820 | 16-6 || 7,740 | 3,600} 26-2 
apan | —- ae — — _ _ — a — — os 
Total — | 15,293 | 100-0 — |18,910 | 100-0 — | 10,992 | 100-0 — | 18,701 | 100-0 
* January to August only. + First six months only, 
demand is urgent, and Indian owners are endeavour- | is reported to be in good repair. The requirements 


ing to secure machinery from the United States, 
in spite of equally, or even more, protracted delivery 
dates and substantially higher prices. The attempt 
to set up an Indian textile-machinery industry on a 
large scale, however, either with British or American 
help, is a clear indication that customers.-will not wait 
indefinitely for their goods. This is generally 
recognised by British manufacturers, and it was no 
surprise, therefore, when the Indian delegation 
came to an agreement with Textile Machinery 
Makers, Limited, under the terms of which a plant 
to manufacture spinning machinery will be started 
in India as soon as possible, with the full assistance 
and co-operation of T.M.M., Limited. The agree- 
ment provides for the formation of an Indian 
company with a capital of Rs. 15 million. While 
the majority of the shares will be held by Indians, 
the English companies will have an appreciable 


financial interest in the company and will be 


represented on the board. 

A similar situation exists in most other textile- 
manufacturing countries, and the demand {or 
machinery is far in excess of world supply. It is 
doubtful if even the arrears which have accumulated 
during’ the war years can be disposed of in the next 
five years. P.E.P. estimated the world demand 
(excluding that of the British and American markets) 
to average 1501, million per annum, excluding. the 
war-time arrears, and concluded that..a large 
proportion of thjs would have to be s by the 
British industry if itis to -be met at all: Between 


of the home market will be limited by the amount of 
yarn allocated by the Control Authorities, the alloca- 
tion for 1946 being sufficient for only about a fifth 
of the pre-war cotton industry. It is possible that 
a great deal of existing plant and machinery will be 
exported as second-hand machines. The possi- 
bility of a quick recovery by Japan in this field should 
not be excluded, but prices will probably be fixed 
by the authorities at a “ world market price ”’ level. 

Of other competitors left in the field, the United 
States has obvious potentialities a¥ a world supplier 
at the present time, and American manufacturers 





| however, is the most expensive (and 


Switzerland has made considerable progress during 
the war in the production of textile:machinery, and 
has produced valuable new types. Swissmachinery, 

the best) in the 


industry has never aimed at a 
large ‘volume of exports. It accounted for 8 to 
10 per eent.'of world exports before the war and 
this is unlikely to be exceeded, since it ‘would 
’@ much larger volume of exports. More- 
over, the textile-machinery manufacturers are 
stated to have orders on their books which will 
absorb the production of the next two to three years. 
The engineering firm of. Sulzer Bros., Limited, 
have developed an excellent type of shuttleless loom 
and a pirniess shuttle loom, both of which are 
likely to revolutionise cloth-weaving practice. The 
French industry, which accounted for 2 to 3 per cent. 
of world exports before the war, cannot meet 
French requirements, and France, in common with 
other European producers, is endeavouring to import 
textile .machinery to re-equip a war-devastated 
and heavily depreciated industry. The Italian 
industry has recovered to a large extent, and is 
reported to be offering the best delivery dates, 
since the country suffers from no shortage of engin- 
eering labour. Poland and Czechoslovakia may 
also appear as competitors, but little is known about 
the capacity of these industries. 

International exports are set out in Table VII, 
herewith, which shows clearly the drop in textile 
machinery supplies during the war years. It is of 
interest to note the part played by Germany during 
the war, and the fact that, together with the 
United Kingdom, the German industry remained 
the leading exporters. The value.of exports from 
the United States increased considerably before 
that country entered the war, but fell to a low level 
after that date. 

It is clear from this review of world supplies that 
a large percentage of capacity is located in the 
United Kingdom ; P.E.P. estimated that 50 per cent. 
of world demand would have to be supplied by 
Britain. This would mean a long period of unpre- 
cedented prosperity for textile machinists. Much 
depends, however, on the ability of the industry to 
meet foreign demands quickly, and to do this will 
require an extension in capacity far in excess of the 
501. million output target. Many firms are appre- 
hensive about the duration of the present boom, 
and show great reluctance to undertake permanent 
expansion schemes. Most manufacturers have 
memories of the 1920 boom and the years that 
followed, and view the future with misgivings. It 
should be remembered, however, that most world 
textile installations are now 40, or more, years old, 
and that the possibilities of defefred renewals are 
much less than they were during the inter-war years. 
It should be remembered also that textile manufac- 
turing technique has changed, and that the new types 
of machines offer much scope for economy in labour 
and lower mani ing costs. British textile 
machinists would be wise, therefore; to tool up 
for the latest types of machines and to invest in 
research to improve existing types: It is not 
suggested here that the industry should increase its 
capacity to an unwieldy size, which would be difficult 
to maintain when the volume of trade is reduced 
to a normal level. The cyclical nature of the 
demand for textile machinery requires a flexible 
output, capable of rapid expansion during booms, 
without increasing thé size of the industry beyond 
that warranted by an estimate of long-term pros- 
pects. One way to do this may be through the use 
of sub-contracting on a large scale, possibly using 
available Royal Ordnance Factories for this purpose. 
It is realised that many difficulties will be encoun- 
tered, but no other solution is likeiy to be able to 
dispose of all the accumulated orders within 4 
reasonable time. 

SEs 
’ Pig IRON AND STEEL PRopucTION.—Official statistics 
show that there was a substantial decline in the United 
Kingdom iron.and steel production totals for February, 
1947, compared ‘with a year ago, mainly owing to the 
restrictions of fuel supplies. The output of pig iron was 
at the rate of 6,560,000 tons.a year, compared with 
7,806,000 tons in January, and 7,599,000 tong a year 
ago. The annual rate of steel production was 10,728,000 
tons in February, against 12,470,000 tons in January, 





| and 12,854,000 tons in“February, 1946. . 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 


Ow page 244, ante, we recorded the opening shages 
of the 1947 Spring Meeting of the Institution of 
Naval. Architects, which was held’ in the- lecture 
theatre of the Royal United Service Institution, 
Wane tiga FW le on March 26-28. The 
presidential address of Admiral of the Fleet Lord 
Chatfield, O.M., is reproduced, with some abridg- 
ment, on page 259 of this issue ; ae 
below a summarised report of the 
and discussion of the ten papers delivered at the 
meetings. The first of these, as previously men- 
tioned, was by Mr. J. E. Church, and dealt with 
“Improved Arrangement of Accommodation for 
Modern Cargo Vessels,” and received the first award 
of the Watt’s Prize. 


Crew ACCOMMODATION IN CaRGO VESSELS. 


Mr. Church’s paper described a new arrangement 
of crew accommodation for a 440-ft. vessel of 9,500 
tons deadweight and 14} knots speed, carrying a 
complement of 43. The special features were that 
all living quarters were amidship, on or above the 
upper deck; single-berth cabins were arranged for 
all members of the crew except cadets; dining and 
mess rooms were grouped round a central galley, 
offices were provided for heads of departments, 
smoke rooms for all and changing rooms for engine- 
room personnel ; and easy access for shore officials, 
ete., to all departments, without entering the 
accommodation. 

Mr. Dudley Sinnott, who opened the discussion, 
said that single cabins for all the crew, with the 
exception of the cadets, struck him as rather odd ; 
because the cadets were the future deck and engine- 
room staff, and they should start as they were 
going to continue. Therefore, why should they not 
have single-berth cabins as well as the crew? The 
cadets were more likely to appreciate this than 
the members of the crew, because the tradition had 
grown up that the crew slept together. Some of 
them might feel lonely if they had cabins to them- 
selves; they preferred the comradeship of their 
fellows when they were off duty. 

Mr. T. R. Lees remarked that the general prin- 
ciples outlined inthe paper were excellent. It was 
unfortunate, perhaps, that the paper had been 
limited to accommodation in ocean-going cargo 
vessels, because that was the easiest type of vessel 
in which to make reasonable improvement on the 
crew accommodation. In the case of the large 
passenger liner or mixed passenger and cargo liner, 
concerning which there were a number of Ministry 
of Transport standards at present, the problem was 
quite different. He understood that when the 
United States liner America was reconditioned, 
some 200 berths had to be given up for the accom- 
modation of the crew ; that was the sort of difficulty 
that would have to be faced by owners if they were 
to keep pace with the tendency for increased accom- 
modation for the crew. The author had dealt with 
the subject rather too widely and, he thought, had 
not paid sufficient attention to the furnishing and 
sanitary facilities. No mention had been made of 
such things as fresh-water supply or ventilation, and 
many other matters of detail. Mr. Lees then criti- 
cised the lay-out, as put forward in the paper, and 
said that it would be interesting to know something 
of the cost of the proposals, as compared with the 
cost of the facilities now provided according to the 
standards laid down by the Ministry of Transport 
in 1946. 

Captain G. W. Wakeford said that he regarded 
the paper as admirable and that, having discussed 
it with some 80 navigating officers whom he was 
training, found their reaction to be unanimously 
in its favour. If, however, cadets or boy seamen 
were carried on the class of ship discussed in the 
paper, he thought that they should not have single- 
berth cabins. In some respects, however, the 
previous speaker’s comments suggested that he did 
not know very much about lift.at sea ; some of Mr. 
Lees’s ions seemed to bear no reality to 
practical life on board ship. 

Sir Wilfrid Ayre conaisiobed that. the. outline of 
accommodation given by, the author might be 





| tegarded as a normal development of the present 


age ; he would not say that it would not go farther. 
This brought to mind the fact that shipbuilders 

were being accused of building ships at too high a 
cost. Comparing the 9,000-ton vessel of ten years 
ago with. what was contemplated now—improved 
accommodation for the master and officers and 


increase in cost amounting to 40 or 50 per cent. 

Mr. R. Baker pointed out that it would be impos- 
M| sible to provide quarters in H.M. ships anything 
like what the author had suggested; and he 
doubted whether the Institution would be right, 
as @ body, in supporting the idea that sailors should 
have single-berth cabins. 

Mr. H. B. Robin Rowell said that the idea in 
giving crews single-berth or two-berth cabins .was to 
induce greater contentment among the crew as 
compared with the present position, where the men 
had their quarters in the forecastle. In the course 
of that development, haqwever, there would be great 
difficulty in getting crews for ships which did not 
offer these amenities. He , therefore, that 
it would be well to hasten slowly, and only gradually 
to provide improved accommodation in all ships, 
so that they would be manned by contented crews. 
The author’s proposals only applied to certain 
types of vessel. 

Mr. E. W. Blocksidge congratulated the author 
on the excellence of the arrangements set out in 
his paper but suggested that it was unnecessary 
to be so concerned with the detailed arrangements 
as with the general principles involved. It was \e 
inevitable that better arrangements must be made 
for the crew in future, and he believed that single- 
berth cabins for members of the crew must come 
sooner or later. The general question of crew 
accommodation had been discussed at many inter- 
national conferences of shipbuilders and it had been 
decided that there were great drawbacks to the 
accommodation at present provided in the fore- 
castle. Various Governments had done their best 
to encourage shipowners to provide better accommo- 
dation—especially the British Government—but, in 
spite of that, there had been a certain amount 
of frustration, both from the shipowners and ship- 
builders, in working in line with the Government 
recommendations. Nevertheless, it was all to the 
advantage of the shipowners to provide improved 
accommodation and he hoped that the time was not 
far distant when the shipowners of all countries 
would come into line, so that they could all work 
to the same regulations. 

The author, replying to the discussion, said that 
the present was hardly the time to go into precise 
details of how to improve accommodation for 
crews ; that must come later because, when an 
owner was having a ship built, he would naturally 
arrange the details to suit the particular conditions. 
He thought that, in future, all accommodation would 
have to be amidship and above deck, and he was 
convinced that there would have to be single cabins 
for all except the cadets. These should be in two- 
berth cabins, because experience had shown that 
these young fellows preferred to be together. Men- 
tion had been made of the difficulties on H.M. ships, 
but that did not arise on the paper. It was not 
suggested that the thousands of men who went to 
sea on warships should have cabins to themselves, 
but that should not influence views with regard 
to merchant vessels ; the position in warships was 
quite irrelevant. It had been that the 
tendency was to make the crew more comfortable 
than the passengers, but that did not matter. The 
passenger was only there because he wanted to go 
from one place to another, whereas the crew were 
living in the ship for the best part of their lives, 


and, if they were not made comfortable, they would’ 


go ashore. He believed that it would be necessary, 
ultimately, to consider the crew as being more impor- 
tant than the passengers, if crews were to be retained 
and ships were to, be efficiently. The 
example of the 10,000-ton cargo liner which he had 
chosen represented the bulk of the present British 
merchant. fleet. and therefore he felt that it was 


representative. |. ye! fe + bakes ; 
. Sir Eustace Tennyson d’Eyncourt, F.R.S., sug- 


gested that:thanks were due to Mr. Watts for offering 
the prise which. kad Mods gueibte for this interest - 


ing paper to be 

The ” proposing’ « ‘¥obe of thanks to the 
author, agreed with Sir Eustace... The subject of 
the paper, he said, was a:very difficult one. The 
author, had, so to speak, tried to give the seaman 
the kind of accommodation that his wife would like 


)| him to have ; that was the right spirit, but whether 


it could be carried out was another matter. As Sir 
Wilfrid Ayre had pointed out, all these things 
increased the cost of building ships, and it was 
imperative that ships should not. be too expensive. 
Nevertheless, this was a problem which must be 
studied and, if it were not studied basically at 
meetings like this, it would be-done in other ways 
and not half so wisely. Personally, he did not 
believe that it would be possible to put every seaman 
in a separate cabin or, indeed, that the seaman would 
appreciate it. Seamen rather liked to be: together 
and to shut them up in separate cabins, which were 
not so airy, might perhaps be going a little too far. 
However, all these things had to be worked out by 
the owners and the naval architect and, in this con- 
nection, the paper would be.of great value. 
(T'o be continued.) 





DIESEL-ELECTRIC LOCOMOTIVES 
FOR L.M.S.- EXPRESS TRAINS. 


Tue London Midland and Scottish Railway Company 
have announced their intention to introduce, as an 
experiment, Diesel-electric locomotives for main-line 
—— and freight services, including the principal 

oak ray trains between London and Scotland. 
‘Althong the L.M.S. have had considerable experience 
of Diesel-electric shunting locomotives, this is the first 
attempt in this country to break away from the tradi- 
tional use of steam traction for the heavier cxpress 
trains. 

The first experimental design is for a 1,600-h.p. 
locomotive mounted on two six-wheeled bogies. Two 
of these coupled together will be used for heavy or fast 
and light trains between London and Glasgow, which 
are at present hauled by the Company’s most powerful 
4-6-2 steam locomotives, each consuming about 2,500 
tons of coala year. Diesel-electric units’ will also 
be used singly for suburban and semi-fast passenger 
trains, and medium-weight main-line freight trains ; 
services which are now handled by 2-6-4 tank loco- 
motives. Each unit will be driven by a 16-cylinder 
Diesel engine through electric transmission designed and 
manufactured by the English Electric Company, 
Limited, Stafford, who will make use of the experience 
gained in the building and use of the 350-h.p. Diesel- 
electric shunting locomotives which the L.M.S. have 
used since 1936. The L.M.S. Derby workshops are 
building the chassis and other parts of the locomotives. 
Each unit will weigh about 110 tons, and will be 
capable of speeds up to 100 miles an hour. It is 
apparent, from the brief details which are at present 
available, that each unit will be provided with a cab at 
both ends, and“will be equally suitable for travelling in 
either direction. A flexible gangway connection will 
also be provided at both ends for use when two units 
are coupled together. 

The second experimental design is for an 800-h.p. 
Diesel-electric locomotive mounted on two four-wheeled 
bogies, and this will be equivalent to the Company’s 
small 2-6-2 tank locomotives on, branch-line and cross- 
country passenger and freight services. The British 
Thomson-Houston Company, Limited, Rugby, are pro- 
viding the 16-cylinder Diesel engine, generator, traction 
motors and control gear, but Messrs. Davey Paxman and 
Company, Limited, Colchester, Essex, are sub-con- 
tractors for building the Diesel uae which will be 
based on a design developed’ for the y during 
. ‘This locomotive will be capable of speeds 
up to 60 m.p.h. with light passenger trains, but as it 
will also be required to do shunting work, for which 
fore and aft vision is essential for the driver, it, will be 

provided with a single cab thé full width of the loco- 
tenes and the engine will be encased under a ‘bonnet 
somewhat narrower. 

Between 1932 and 1936 the L.M.S. experimented with 
Diesel-electric locomotives for shunting, and in the 
latter the standard 0-6-0 350-h.p. engine was 
evolved, The L.M.S. now have 40.of. these locomotives 
in service, a further are being built, and 42 were 
built during the war for the British Army in Africa 
arid the Near East. The war deferred the building of 
a further 100-similar engines, but the L.M.S. intend to 
build ‘them. ‘within the next six years. The existin 
Diesel-clectric: locomotives have been. very suceessfu 
for almost:¢ontinuous use in marshalling y ands sh Eaten, 





Willesden, Crewe, Carlisle, and Sane: (Speke)., «: 
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HYDRO-ELECTRIC PROGRESS IN 
CANADA. 


Tr was at one time expected that the great reduction, 
or cessation, of war demands, for ae eae eee and 
service purposes, on the electric-power su systems 
of Canada would result inan overall fall of load and 
considerable dislocation due to its redistribution. The 
actual experience for 1946—the first full year of peace— 
has shown that such fears were exaggerated. There 
was some temporary reduction in factory demand, 
particularly in Ontario, but the figures for the whole 
country, for the fitst ten months of 1946, show an 
output 2-6 per cent. greater than for the ‘corre- 


sponding periods in 1943; 1944 and 1945. Extra | ing 


capacity, represented by war installations, has been 
absorbed by the restarting of what are called secondary 
supplies to electrode boilers, the operation of which was 
greatly curtailed during the war, and by the continually- 
growing domestic load. This information is quoted 
from the report on Hydro-Electric Progress in Canada 
during 1946, published by the Dominion Water and 
Power Bureau of the Department of Mines and 
Resources. The report is dated December 31, 1946, 
which no doubt explains why the figure for the full 
year is not given ; the necessary statistics had probably 
not been collected. There is no reason to suppose, 
however, that the records for November and December 
will alter the generally satisfactory picture. 

Some of the progress which has been made has 
been due to increased supplies to farms and rural 
communities, There are a number of extensive pro- 
grammes designed to serve outlying areas, particularly 
in Manitoba and Ontario. These will ultimately lead 
to substantial demands, but the progress so far made 
has not been as great as was hoped; shortages of 
labour and material have delayed construction. The 
farm electrification programme which has been adopted 
in Manitoba involves the provision of 939 miles of 
transmission line ; 
pleted in 1946. Six rew substations were built and 
three enlarged in capacity. On the other hand, owing 
to various air fields passing out of use, one substation 
was dismantled and two were reduced in size. In 
Ontario, 1,150 miles of rural distribution line and 
377 miles of high-tension transmission line were ‘built. 
There are various rural distribution schemes in course 
of development in’ Quebec. One of these is bei 
carried out by the Quebec Rural Electrification Bureau, 
which reports that 188 miles of distribution line were 
constructed during the year and that it is ex 
that a further 625 miles will be added in 1947. Other 
Quebec rural schemes are being carried out by com- 
mercial companies, notably the Gatineau Power Com- 
pany and the Southern Canada Power Company. The 
rural electrification in Manitoba and Ontario is in the 
hands of ‘public commissions. 

The amount of new generating plant which came in 
operation during the year had a capacity of 27,760 h.p., 
which is-small by Canadian standards. Some check in 
the rate of growth may naturally be expected after the 
intensive developments of the war period, but a 
from this factor new construction is being delayed by 
shortages of labour and materials. That the small 
progress made last year is not an indication of a per- 
manent, or even long-term, check, is made evident by 
the fact that installations with a total capacity of 
400,000 h.p. were under active construction at the end 
of 1946 and that preliminary work was being done on 
schemes’ to add a further 600,000 h.p. Power demand 
has been particularly satisfactory in British Columbia, 
where there is a rising trend in all districts. The total 
energy sold by the- British Columbia Electric Railway 
Company’s Bridge River System showed an advance 
of 5 per cent., for the first eleven months of 1946, over 
the corresponding period for 1945, and the peak load 
an increase of 9-2 per cent. 

In major new installations actually in process of being 
carried out, or in the preliminary stages, Ontario heads 
the list. A second 70,000-h.p. unit is being added to 
the DeCew Falls station and is expected to be in opera- 
tion in October of this year and a 7,500-h.p. set is being 
installed at the Ear Fails station on the English River. 
More long-term projects include a new 81,000-h.p. 
station at Stewartville on the Madawaska River, the 
first unit of which will probably be in commission in 
February, 1948, and a 360,000-h.p. development. at 
Des Joachims on the Ottawa River, the first part of 
which is scheduled to be in operation in 1951, A 
further Ontario development on which work has 
started is a 55,000-h.p. station at Terrace Bay, on 
Lake Superior.. In Quebec, the Hydro-Electric Com- 
mission proposes to add a ape 50,000-h.p. unit to the 

Beauharnois plant and the Shawinigan Water and 
Power Company is ne egy new station to contain 
three 65,000-h.p.- units. e Lower St. Lawrence 
Power Company has a 6,000-h.p. t under construc- 
tion on the is River, which be in operation this 

and the Gatineau Power Company will have a 
further 24,000-b.p. set at the Farmers Rapids plant in 
operation in the same -period. 


of this length, 286 miles were com-* 





LABOUR NOTES: 
“ So far as the domestic economy is concerned,” 
the Ft Noten sak Crrmnant a the nha Gon of 
Man 


faced. First, ‘the labour force must be properly distri- 
buted in accordance with essential national needs ; 
secondly, we must invest the labour force in the funda- 
mental industries with enough up-to-date machinery 
to do the job; thirdly, inventiveness in the field of of 
management to utilise man power and machines ‘to 
maximum capacity is a pressing national need. Exhort. 
ing the manual worker to pull er against the grow- 
drag: of an inereasing load up a hill is not the best 
of. industrial incentives. Management, too, must 
stretch its mind to meet fully the requirements of a new 
labour-management relationship. With the passing 
the old days with its problems must also go the old 
methods that dovetailed with those problems. Men 
who have always worked hard must be givert adequate 
incentives to work harder than that. This is un- 
doubtedly the next stage to be explored on the road to 
economic recovery.” 





* Finally,” the contributor of the Notes and Com- 
ments concludes, “‘we must put our finger on the 
crux of our economic difficulties. The root of the 
matter is to be sought in the violent contraction of 
international trade due to the exhaustion and disloca- 
tion of productive power in Europe and the Far East. 
The growth of productive power in these two vast 
areas will go a long way to provide a solution of-our 
balance of payments problem. Internal adjustments 
in our domestic economy cannot by themselves solve 
our économic difficulties. We must at all costs put 
our own house in order, but we can only live well and 
prosperously if the other great producing areas recover 
their productivity and expand it. In this vital domain, 
the economic policy pursued by the United States will 
be decisive. Rapid world recovery depends absolutely 
upon the immediate scale of American help.” 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, deals at some length with 
the fuel crisis in the latest issue of his organisation’s 
Trade Report. ‘‘The Government,” he writes, “ has 
the power to govern, to command, to plan, and the | a5 
plan—if there ever was one—has not worked. Mr. 
Attlee has stated that this will not happen again. If 
the lesson has been learned, therefore, and if this is 
really true, we may congratulate ourselves, for much 
more planning will be required in the future in every 
industry and if we can feel assured that. this will be 
done, and done by men with an industrial background, 
and not by those with only academic qualifications, 
then the'Government can be assured of the full support 
of the people of this country.” 





But “in assessing the effect of this fuel crisis,” Mr. 
Beard goes on to say, “‘ one must not isolate the mine- 
worker as the keyman to production, as, indeed, some 
of his leaders would seem to suggest. While his job 
is dangerous, and, in some cases, highly skilled, he is 
just as dependent upon others as the rest of the com- 
munity. He is entitled to good conditions of employ- 
ment with every measure of safety possible, but the 
mineworker must fit into, and be a part of, our economy. 
For instance, he cannot descend to the: bowels of the 


earth or bring the products of his labour to the surface | . 


without the aid. of the engineer. He must depend on 
the engineer for the tools to enable him to produce 
coal with a minimum of effort and at an economic price. 
The fuel crisis has clearly shown that coal is useless 
unless it can be transported to generating stations 
and gas plants and’ then re-distributed to industry in 
other forms for all kinds of production. In short, the 
mineworker is a cog, an important one, if you like, but 
still a cog in the industrial machine, for the smooth 
running of which it is necessary that all should pull 
their weight and relate their effort to uction costs, 
Only thus will we achieve that higher standard of 
living and full employment with we all desire. The 
keynote should be mechanisation, and that calls for 


the engineer.” 


During February, 65 new members were enrolled by 
the United Patternmakers’ Association, bringing. the 
total membership up to 15,087. Trade benefit, was 
ro to 41 members, and sick benefit to 302 members. 

ere are 818 superannuated members. 5 eg 





ee 


‘The 14th annual report of the U oyment Fund 
—which was issued on Friday | a9 “sag that,’ in 
1946, Se oe were 97, sana Dre 
tions employers, em ms and 
The expenditure was. 29,290, inelces of which 23,537,0001. | 





was in unemployment a ei At December 31. 
mia balance carried forward was “a 
At mi on 1 Wediiveday Sad Thursday last week, 
the General Council of'the Trades Union Congress con. 
distri- | sidered a draft report by the sub-committee of twelve 
which it. had pees sec to examine the in the 
aaa go economic Tihongh the the main, 
was adopted, altho there were 
in it, or indirectly the national policy 
indicated. th was oveubedlty @ SB pediperrsipcad ot 


‘tions with the Government and discuss’ with it, as 


amicably as possible, their own proposals and. the 
Government’s plans. The sub-committee of twelve 
will re; t, the Trades Union Congress in the talks 
with Government and then report back to the 


of | General Council which may, it is suggested, call a special 


Congress to consider the position. 





It is understood that on the issues of production, the 

size of the Armed Forces, the coal-output target, and 

the shorter work week, the proposals of the General 
Council’s sub-committee are at variance with the plans 
of the Government. On the question of wo a 
for example, the General Council regards the 
ment’s attitude, as described in the White Pipes; os 
ambiguous, and is particularly critical of the statement 
that “‘ the nation cannot afford shorter hours of work 
unless these-can be shown to increase ouput per man.’ 
In its opinion, the statement sets an impossible standard 
by which claims for a shorter working week can be 
judged. On the question of the coal-ouput target, it is 
of the opinion that the target for 1947 should be set 
at a higher figure than the 200,000,000 tons mentioned 
in the White Paper.. For 1947 it suggests a target of 
220,000,000 tons, and as a long-term figure to meet all 
reasonable home needs and allow a proportion for 
export, 250,000,000 tons. 


The report of the Cost-of-Living Advisory Committee, 
which was appointed in August, was issued on Tuesday 
last week. It expresses the view that the “ entire 
conception of an index purporting to measure the 
changes in the cost of maintaining an unchanging 
standard of living of a section of the community” ma 
be strongly challenged, and that the description of suc 

“a cost-of-living index” is inappropriate and mis- 
leading. The main alternative it. believes to’ be an 
index which measures the movement of retail prices 
“weighted” on a basis which is kept continually 
up to date. 





‘ "the problems involved ‘in the appropriate ‘‘ weight- 

ing” are, of course, exceedingly complex, but reasons 
which are indicated in the report prompted the com- 
mittee to consider the adoption of an alternative plan 
for r maintaining a ‘‘ currently weighted index.” “‘ This,” 
it is stated, ‘‘ would provide an estimate of the altera- 
tion in prices of the goods and services which consumers 
are currently interested in and currently purchasing. 
Under sucha ficvoem inquiries into customers’ expenditure 


would: be instituted to take place at regular intervals, - 


and periodically the weights would be adjusted to take 
account of changes that had been disclosed. By this 
means, the basis of the index would be ar, Aa 
brought up to date in accordance with current habits 
of expenditure.” 





The principle involved in an index of this character 
is to be considered in Montreal in August, at the 
International Conference of Labour Statisticians, and 
the result ofthese discussions is to be taken into 


account by the committee in its consideration of alterna- - 


tives. ‘“* Having come to this conclusion,”.the report 
says, ‘‘ we feel that we should allow ourselves sufficient 
time before making pro; for the institution of an 
index. of .a permanent racter.”” The interim index 
of retail prices is to be based on the distribution of 
working- expenditure obtained in the 1937-38 
inquiry (together with ‘a more accurate estimate of 

expenditure on dtink and tobacco). ‘When the 
index is started, the level of prices will be represented 
by 100, .and future changes -in. price levels will be 
— as index smadiei on this ne 





Addressing the Yorkshire Section of the Textile 
Institute at Bradford; Mr. T. Jay said that automatic 
nd ao arte la did not solve the problem of the 
inefficient. oe Sevvite scope for increased out- 
put per man-hour. He known woollen cloths to be 
‘woven in automatic.looms, there being four looms to 4 


weaver, when ordinarily there would be only one. 
Worsted suitings were being made in_six looms instead 


of two to a weaver. But he was of reports of 
ratios of 40 to one in America-and up to 100 to one in 
Russia. . The Human element, however tl ploe! 
: very: big part. $524 ‘ ev, Report 


foc rH af © ee © ghee ae 


ea o wie 


Sess Bg, 


SESE (/SSFERBTE Fasrerees sz = 


oo ae es Pe SS OSel”S—“‘“‘“ TCUw!m!OULULUlUm 


ie ee ei a 


a =. = 


a 


eo @s @* 


a<& 


or 
1e 
id 
tO 


rt 
at 


of 
38 
of 
he 


ile 
tic 
he 
it- 


» & 
ne. 


of 


la 








APRIL 4, 1947. ENGINEERING. 273. 
SARDCAST: ALU MINTUM: tina's aa tg’ fhe gat en | eel ed tg oh Pe a 


By R. T. Parxzs, Ph.D., B.Sc., A.R.S.M., Miss G.M. L. 
Cox, B.A., and A. N. Turnzr, B.Sc., A-R.8.M. 
Dogine the few years, much interest has been 

shown in the inium-base alloys contai mag 

nesium,: and several alloys of this type have 





dese , a8 they have-good mechanical. 
roperties cor Bi ist. This is particu-, 
farly true of the casting alloy which contains 10. 

cent. magnesium. ies tqiellicd mclabnsen sesshadioal 
properties of test bars cast in sand in this alloy 
to 8 tion D.T.D. 3004 are: ultimate tensile 
strength, 16 tons per square inch; and elongation 


E 
A 


7 per cent. on 2in., but it has been found 
far in excess of these minima can be obtained. 
chief disadvantages of these aluminium-base alloys 
in the difficulties caused in working, and particular] 
in casting, by, the presence of magnesium. The - 
bility of obtaining strengths of 23 tons per square inch, 
coupled with a high elongation, from a sand-cast alloy 
is attractive and the investigation described in this 

per was undertaken by Aluminium Laboratories, 

imited, Banbury, Oxfordshire, to determine under 
what conditions consistently high values for the~ pro- 
perties are realisable with the aluminium alloy con- 
taining 10 per cent. magnesium: 

Tn combi ing the wide range of properties obtain- 
able with the alloy, a number of factors come to mind 
as being possibly responsible. For instance, it is well 
known that the alloy is not easy to handle in the 
foundry. The fairly high ium content of 10 per 
cent. means that the molten alloy is easily oxidised, 
and thie te qamcidasetel: her beaw-el mbites ani ts 
danger of entra: oxide films in the casting. For 
this reason overheating must be avoided and a special 
melting technique used to keep oxidation at a minimum 
and to clean the alloy of the oxide skins which are 
unavoidably formed. Another:feature of the alloy is 
that, on casting into a sand mould, reaction may take 
place between the metal and moisture in the mould. 
This is countered in practice by using inhibited sands 
or by inhibition of the metal itself. If this is not done, 
the results of ‘‘ sand attack” are oxidation of part of 
the surface of the casting and absorption of gas. The 
molten metal may also absorb gas from atmo- 
sphere. In either case, dissolved gas leads to unsound- 
ness in the casting. Shrinkage unsoundness may be 
caused by poor feeding which, in turn, may be due 
either to composition differences, incorrect casting 
temperature, or hindrance offered by oxide films. 
Composition and heat-treatment also influence the 
“tg of a perfectly sound casting, free from oxide 


The factors which possibly affect the strength of the 
cast alloy may be summarised as gas porosity, shrinkage 

rosity, the presence of oxide films, composition, and 

t-treatment variables. In assessing the relative 

importance of these factors, it was considered that- 
careful fi technique would eliminate gas porosit 
and oxide films. Such a technique was developed 
while it was rigorously adhered to, consistent properties 
were 0 . Shrinkage porosity was minimised, 
although not completely eliminated, by using D.T.D.- 
type sand moulds which incorporate a fairly large 
proportion of “* head ” to test bar, standardising i 
conditions. Thus, two factors were left to be investi- 
gated, and their discussion forms two main divisions 
of this paper. 

The first relates to the effect of variation in com- 
Position on the tensile properties, using a single heat- 
treatment technique. The two impurities most com- 
monly met with in practice are iron and silicon, and 
it is with these that the first part of this paper princi- 
Pally deals. Specification D.T.D. 300a permits a 
variation in magnesium of 9-5 per cent. to 11-0 per 
cent., and a brief preliminary study was made to 
determine the effect of variation of magnesium within 

range. The second factor, namely, the effect of 
heat-treatment variables on the tensile properties, was 
then investigatéd. T'wo alloys were used containing 
large and small amounts of iron plus silicon, respec- 
tively. A brief. study was also made of some aspects 
of the influence of unsoundness on the tensile proper- 
ties. This is dealt with towards the end of the paper. 

It may be. useful here to interpolate a summary of 
the limits of composition and heat-treatment required 
by specification D.T.D. 3004, and the minimum 
mechanical properties which may be expected from the 
‘lloy. Theyare as follows. (a) Composition :—magnes- 
tum, 9-5 per cent. to 11-0 per cent. ; , not more 

0-15 per cent. ; silicon, not more 0-35 per 
cent. ; and iron, not more than 0-35 per cent. (6) Heat. 

“* Paper, entitled “‘ Effect. of Iron and Silicon Impurities 
n the Tensile Properties.and Heat-Treatment Oharac- 
teristics of Sand-Cast Aluminium — 10 per cent. Mag- 
éesium Alloy Test Bars,” presented to the Institute of 
Metals on Wednesday, March 5, 1947. Abridged, 


A 





to > -* : 
limite of specification D.T.D. 300a. A fresh ign- 
ment of sand was obtained for the work and mi 


of the D.T.D.-type were i 
oulds thus prepared for the 


meter and 12 in. long. 
next day’s use were dried overnight by baking. for 


8 hours at 300 deg. C., and were cooled to room tempera- 
ture some hours before casting took place. ing the 
ing cam: the consignment of sand was re-used 


several times, but no addition other than water was 

made and no effect on the results was detected. 
rties of the sand in the green condition and after 
ing were as follows :— 


e 


Green. Baked. 
Permeability ... 60 AFA units 47-6 AFA units. 
Compression 
strength ... 74 1b. persq.in. 405-446 Ib. per sq. in. 
Moisture -.. 3-2 per cent. Nil 
Boric acid — 5-4 per cent. 


Aluminium ingot of 99-85 per cent. purity, magne- 
sium ingot of 99-8 per cent. purity, and commercial 
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5 10 
Magnesiwn...per Cent. “examen” 


hardeners saunas r cent. iron and 12 per cent, 
silicon were used. melts were made from these 
virgin materials and in no case was metal remelted 
after the alloy had been red. As previous experi- 
ence had shown the di ty of ucing test bars 
ing consistent results under laboratory conditions 
metal ladled out of a large furnace, and since, in 
addition, small melts only were required for this part of 
poche pe cranes ngp - proraee gig pe — 
crucible of approxima 10-lb. capacity. .To 
up the work, an ically-heated melting furnace was 
used as a muffle ; it accommodated four crucibles at a 
time. In this way, four compositions could be pre- 
pared at once, this occupying one day. The charges of 
aluminium in the cruci were ready to receive the 
magnesium additions early in the working day, after 
which the melts were tho ly stirred and. treated 
with chlorine to ensure homogeneity and cleanness. 
The metal was at all times covered by an adequate layer 
of a proprietary chloride-fluoride « protect the 
molten metal from oxidation, and any addition of metal 
to the crucible was dusted with the same flux. The 
flux cover was removed before casting (without the aid 
of any thickening t), and the melt was allowed to 
remain sale hap Sinaia, No oxidation 
in excess of that to be é from @ magnesium- 
metal was noticed at this stage, the re above 
the metal surface probably being rendered inert by the 
i flux-impregnated crucible. 





Tron and Silicon Contents. 
(Figures are Mean Values of Properties of Five Test Bars 
in Each Group.) 





























Composition, per 
: cent. Tensile Properties. 
0-1 per | Ultimate (Standard , 
si | mg. | Prt | strength, ison oan lee rains 
'e. (a) |per cen 
poiress,_ | tons per lof U.T.8.| on 
me 5 sq. in. | Val 2 in. 
0-10 | 0-10| 8-90| 9-8 18-1 ~ 12} 
0-10 | 0-12 | 12-20 | 12-20 | 24-2 aa 21 
0-11 | . 0-10 | 14-80 es 14-9 i 1 
0-10 | 0-07 | 10-50 | 11-27 | 24-1 0-21 
0-37 | 0-22 | 10-30] 11-30 | 21-4* | 1-11 | -175* 
0-88 | 0-07 | 10-50| 11-40 | 24-1¢ | 4-75 | 244+ 
0-10 | 0-84 | 11-30.| 11-00 | 18-7 0-51 | 13 
0-37 | 0-37 | 10-40 | 10-60 | 17-5 0-32 | 1 
0-11 | 0-26 | 10-80] 10-85 | 19:7 0-09 | 1 
0-22 | 0-29 | 10-70} 10-90 | 19-6 0-29 | 15, 
0-21 | O-11 | 10-40 | 11-25 | 24-2 0-44 | 26 
0-17 | 0-36 | 10-20] 10-79 | 17-9 0-43 | 11 
0-54 | 0-15 | 10-70 | (11-36 | 23-3 0-25 
0°55 | 0-29] 10-40| 11-05 | 20-8 | 2-67 | 17 
0-52 | 0-87| 12-10 | 11-17 | 19-21% | 1-21 | 15$ 
0-54 | 0-47 | 10-90 | 10-85 | 18-05 | 0-35 | 10 
0-39 | 0-49 | 11-10} 10-78 | 17-25 | 0-48 ry 
0-25 | 0-48] 10-60| 10-34 | 15-95 | 0-11 7% 
0-12 | 0-47 | 10-70 | 10-49 | 15-95 | 0-13 7 
0-75 | 0-14 | 11-70} 12-15 | 22-20 | 1-20 134 
0-77 | 0-52 | 11-10 -26 | 13-50 | 0-61 2 





Standard deviation of all 5 bars in each group. 
Mean 4 test bar values. 
” 3 %> ” 
, 2 ” ” 


++ #8 


The heads were removed from the test bars, which 
were then heat-treated, in a small number of batches, 
in a high-speed air-circulating furnace at 430 deg. C. for 
16 hours. The temperature was decreased over a& 
further period of 4 hours from 430 deg. to 420 deg. C., 
after which the bars were quenched in oil at 150 deg.C., 
kept at that temperature for $ hour, and air-cooled. 


_ | The bars were machined to standard 0-564 in. diameter 


D.T.D. test pieces, and tested approximately one week 
after heat-treatment. The mean values of the tensile 
test results, and the corresponding analyses of the 
alloys, are given in TableI, The variation in properties 
caused by increasing the magnesium from 10} per cent. 
to 12 per cent. was small, being of the order of 0-5 ton 
per square inch ultimate tensile strength. Thus, the 
results obtained in the main part of the investigation, 
all of which with one exception were covered by the 
range 10-20 per cent. to 11-30 per cent., were not 
significantly affected by minor variations in the mag- 
nesium content. 

In considering some of the results it was observed 
that in some batches a number of “ anomalous ” values 
were obtained, and in calculating the mean values for 
these particular batches these anomalous results were 
ignored. This applies to a total of seyen bars, from 
our batches. It was considered that these might 
result principally from mechanical defects such as dross 
inclusions, cold shuts, or hot tears, etc. These effects 
were excluded, however, from the bulk of the bars made 
from metal of higher purity and were usually confined 
to the last bar of a batch. The effect is well demon- 
strated in some batches, for inst in the last group 
in Table II, page 274, in which two values considerably 
below the average were obtained. 

The observations detailed below may be made on 
the results. At low silicon concentrations (about 0-10 
per cent.) iron up to 0-75 per cent. has very little effect 
on the ultimate tensile strength. At high silicon con- 
centrations ‘(about 0-50 per cent.) iron improves the 
ultimate tensile as it increases up to 0-5 per 
cent. The observations made above apply also to the 
elongation values. At all iron concentrations the effect 
of increasing silicon is to reduce drastically the ultimate 
tensile strength and tion values, particularly 
when the-iron content is low. The effect of iron in 
counteracting the bad influence of silicon depends on 
the silicon content, the effect being most marked at, 








high concentrations of silicon, .As, however, thé iron 
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MICROSTRUCTURES OF SAND-CAST. ALUMINIUM-MAGNESIUM ALLOYS. 














. ‘ Ny 

Nt on 5, @ | 
en ? 

CA8 4 : 2 ~~ / 























Fie. 2.  Hies-Pourrry Mera, Fie. 3. 


Nor HEAT-TREATED. x 150. 


SHOWING Biack Banps. x 450. 


Mg,Al, Constrrumnt, Fic. 4. 


x 150. 


Tron 0-1 PER CENT., 
Smicon 0-3 PER CENT. ALLOY, Stricon 0-1 


Fie. 5. Inon 0-5 PER OCENT., 
PER CENT. ALLOY. 
x 150. 









































Fie. 6. Iron 0-75 Per cent., Fia. 7. 
Stmzicon 0-1, PER CENT. ALLOY. 


x 150. 


content exceeds a certain amount (dependent on the 
silicon content) the values of the properties decrease 
rapidly. 

Even the poorest properties, given by an alloy con- 
taining 0-5 per cent. silicon and 0-1 per cent. iron, 


TABLE II.—Tensile Properties of Groups of Bars Ilustrat- 
ing Degree of Reproducibility Encountered. 











Tensile Properties, 
Impurity, 0-1 
*1 per cent. | Ultimate Ten- 
Percent. | Proof Stress, | sile Strength, | longation, 
tons per tons per on 2 in. 
8q. in. sq. in. r 
Fe 0-10 11-05 24-15 23 
8i 0-07 11-35 23-80 26 
11-40 24-35 29 
11-20 24-30 25 
11-85 24-00 28 
Fe 0-25 10-00 15-90 8 
Si 0-48 10-40 16-05 8 
10-50 15-90 8 
10-40 15-80 7 
10-40 16-05 7 
Fe 0-55 11-00 20-80 18 
8i 0-29 11-10 20-85 16 
10-95 15-15 4 
11-00 16-80 64 
11-10 16-10 6 
Fe 0-38 11-40 23-60 22 
Si 0-07 11-40 24-55 264 
11-40 24-20 25 
11-35 17-20 4a 
11-25 14+20 2 














approach specification minima. A further observation 


may be made when the individual results of the various 
batches of five bars are considered (see standard devia- 
tion values in Table I and examples in Table II). The 
individual variation in any one batch is oe 
small with metal which meets the D.T.D. 300a y- 





Tron 0-75 PER CENT., 
Stntcon 0-5, PER CENT. ALLOY. 





Fie. 8. 


x 150. x 150. 
tical requirements. Alloys of higher impurity content 
may show more scatter. Consideration of the data 
presented for the proof stress enables it to be stated 
that: the effect of the iron and silicon impurities on 
the proof stress is small, but increasing total impurities 
tend to increase the proof stress. The change is in no 
way comparable in magnitude with that brought about 
with the other two tensile properties. Fig. 1, on page 
273, gives data from some further work on the effect 
of magnesium content on proof stress, from which it 
can be seen that the proof stress varies almost linearly 
with magnesium content from 0 to 12 per cent. 

Micro-sections were taken from the upper ends of the 
heat-treated test bars, and were polished to show a 
longitudinal central face, reaching to near the “ as cast ” 
surface. They were examined in the unetched condi- 
tion and also after etching with a solution of 9 per cent. 
ortho-phosphoric acid in water for 30 minutes at room 
temperature. In the “as cast” state, large amounts 
of the magnesium-aluminium constituent appeared, as 
seen in Fig. 2, on this page; which constituent at greater 
magnifications was found to be traversed by black 
bands (Fig. 3). This constituent has a variable com- 
ees and different formule have been assigned to it. 
ie meyer in this paper it will be referred to as 

s- 

Heat-treatment caused the solution of the Mg,Al,, 
and only two constituents were found in the series o 
alloys containing va: amounts of iron and silicon. 
The silicon combined preferentially with the magnesium 
to form Mg,Si, which has little solubility in aluminium, 
and the iron formed the FeAl, constituent. The 
Mg,Si a red in a characteristic scripi-like form, as 
seen in Fig. 4, on this page, and, being bright blue in 
the unetched , Was easi . The 
FeAl, occurred in plates which were encountered 
two habits, parallel and in stellate clusters (Figs. 5 and 
6); these, however, were probably only different sec- 
tions through a single form. The Mg,Si occurred on 
and spread from grain boundaries, while the FeAl, 
plates were found within grains or cutting across boun- 


Tron 0-35 PER CENT., 
Stticon 0-25 PER cent. ALLOY. 


f | silicon were very 





Fie. 9. Inon 0-5 PER CENT., 
Stricon 0-2 PER CENT, ALLOY. 
x 150. 


daries (Figs. 5 and 6). In some cases the FeAl, plates 
cut across the Mg,Si (Fig. 7), indicating that the plates 
separated out first from the melt. 
creases in iron and silicon content produced obvious 
increases in the amounts of the corresponding con- 
stituents. In the high-purity alloy there was very 
little constituent; the addition of a small amount of 
silicon, up to 0-2 per cent., caused the immediate 
appearance of Mg,Si. Extremely fine needles of FeAl, 
were formed on the addition of 0-2 per cent. iron, and 
these became larger with increasing amounts of iron, 48 
is shown in Figs. 8 and 9, and in Fig. 10, opposite. There 
was a certain interdependence in the amounts of the two 
constituents which occurred with increasing iron and 
silicon contents. Where the silicon content was con- 
stant, increase of the iron sup the amount of 
Mg,Si present, as seen in Figs.4 and 10. The increase 
of silicon with a constant iron content had no apparent 
effect on.the amount or form of the iron constituent. 
The variation in the iron and silicon content had 4 
marked effect on the appearance of the fractures of 
the broken test pieces. That of the high-purity 
material was white and finely crystalline, and increases 
in the iron content caused coarsening in this crystalline 
appearance. The addition of as little as 0-2 per cent. 
ili turned the fracture blue, yea those of e% 
specimens containing 0-35 per cent. and 0-50 per cent. 
“blue ms rugged. The sdulition of 
iron modified this appearance somewhat. The speci- 
mens containing 0-75 per cent. iron and 0-50 per cent. 
Soing sctied, lighh tu cchont gud gheangsy the mine 
ing mo » li in colour and’ ; mic 
structure was also finer than expected (Fig. 7). The 
grain-size of the range of alloys was approximately the 


padi o-anier = seers nd gana — 
o order of 25 grains per square imetre. P 
soundness in the occurred in well-defined 


bands perpendicular to the axis of the test bar. In 
some cases this unsoundness was more marked near 
the cast surface. Increasing the ies increased 
the soundness, this’ being more with iron. 
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SAND-CAST ALUMINIUM-MAGNESIUM 
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Fie..10. Iron 0°5 pee cent., Siticon 
0-35 PER cEeNT. ALLOY. x 150. 


The effect of heat-treatment conditions on the 
structure and tensile properties of dry-sand cast 
aluminium-10 per cent. magnesium alloy was now 
studied, and tests were commenced to determine the 
effect on the tensile properties of the undermentioned 
heat-treatment variables: (a) the time and tempera- 
ture of the solution treatment; (5) the temperature 
and nature of the quenching medium; and (c) the 
time and temperature of the “ precipitation treatment.” 
The effect of decreasing the solution temperature prior 
to quenching was not studied, 

One hundred test bars were i are in each of two 
qualities of material, one batch being of high purity 
(BNZ) and the other of low purity (BOT). Both 
batches were made from virgin materials in lots of 
five bars at a time, using the same technique as that 
described in the first part of the paper. Each lot was 
analysed and the data given in Table III show the mean 


TaBLE IIIl.—Analytical Data of Groups of Test Bars 
BNZ and BOT and Typical Properties to be Ex- 
pected of Them. 

(100 Bars, i.e., 20 Lots of 5 Bars Hach, in Each Group.) 


























A.— Analyses. 
BNZ; High Purity. BOT; Low Purity. 
Tron, Silicon, Tron, Silicon, 
Per cent. | Per cent. | Per cent. | Per cent. 
Range .. --|0-10-0-15 | 0-09-0-14 | 0-36-0-47 |0-22-0-395 
Average pe 0-132 0-112 0-305 0-320 
Standard devia- 
tion oe 0-016 0-015 0-030 0-033 
B.— Mechanical Properties.* 
BNZ; High Purity. BOT; Low Purity. 
— Ultimate Ultimate 
seme | tion per | gremale | don, pe 
Tons per cent. on Tons r cent. on 
sq. in 2in. sq. rg in. 
Range .. .-| 22-5-24-0| 22-26 17-0-20-75 9-18 
Average - 23-6 24 18-0 13 
Standard devia- 
tion .. a 0-25 1 1 3 

















* The a 
the “ average * chapaitions cf" A” abort ba 
values of iron and silicon content together with the 
deviations from these mean values. From these values 
the probable tensile properties were deduced by refer- 
ence to the work described in the first part of the paper. 
It should be noted that while the high-purity alloy could 
be depended on to give results not affected to any 
marked extent by composition variations, the range of 
P meabtongs se of the low-purity material vee a as to 
ure, in some cases, changes in rought 
about by heat-treatment variations. enw ' 
Solution treatment was carried out in a high-speed 
sir-circulating furnace, with a temperature control of 
roximately +1 deg. C, In all cases the two purities 
metal were heat-treated together. Heavy lubricating 
oil was used for quenching, the tank containing about 
20 gallons, To study the effect of variations in solution 
time and Gaspesclare, specimens were treated at 
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410 deg., 425 deg., 435 deg., and 450 deg. C. for times 
varying from 2 hours to 24 hours, They were quenched 
in oil at 150 deg. C. and kept at 150 deg. C. for 30 
minutes. To investigate the effect of the medium and 
the temperature of quenching, the specimens were 
treated at 430 deg. C. for 16 hours, the temperature 
being decreased to 420 deg. C. over a further period of 
4 hours. They were quenched in oil at temperatures 
from room temperature (20 deg. C.) to 170 deg. C., 
and quenched in water at room temperaturegand 
100 deg. C. In each case, specimens were kept at their 
quenching temperature for 30 minutes. Specimens 
were also cooled in air and in the furnace. To study 
the effect of time of low-temperature treatment at 
150 deg. C., the solution treatment was similar to that 
described immediately above, namely, 430 deg. C., for 
10 hours, ete. The temperature of the oil before 
quenching was 135 deg. C.; it increased to 156 deg. C. 
on quenching and was thereafter kept between 148 deg. 
and 152 deg. C. for times up to 96 minutes. 

Tests were carried out in duplicate, but in some of 
the later work only one proof stress value per pair of 
results was obtained in view of the remarkable con- 
sistency of the values. Taking first the effect of 
variations in solution time and temperature, the 
solution treatment of the aluminium-10 per cent. 
magnesium alloy between 410 deg. and 435 deg. C. 
led to the solution of the Mg,Al,. As might be ex- 
pected, the degree of solution by heat-treatment 
increased with time and temperature, the tensile 
properties varying with the amount remaining undis- 
solved. Elongation was affected more than ultimate 
tensile strength, and small amounts of residual consti- 
tuent, which made no significant difference to the 
ultimate tensile strength, caused a marked reduction 
in the elongation. 

Tn ‘all cases the 0-1 per cent. proof stress was only 
slightly affected, the very low ultimate tensile strength 
and percentage elongation values associated with the 
presence of undissolved Mg,Al, being accompanied by 
a somewhat lower proof stress value. The outstanding 
difference between the two alloys was in their relative 
susceptibility to solution treatment. The improve- 
ment b t about in the low-purity alloy by the 
increased solution of the Mg,Al, was only of the same 
order as the scatter caused by variations in composition. 

The effect of the medium and the temperature of 
quenching was next studied. The effect on the micro- 
structure of increasing the temperature of quenching 
and ing the rate of cooling was to increase the 
amount and size of the ipitated Mg,Al,. This 
was not accompanied Dr's thames ie Salle netoiction, 
except in the, case of air- and furn ili 
reduced the properties to 11-3, 21-2 and 14, and 10-6, 


Ultimate Tensile Streng@...Tons per Sq, 
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Fie. 13. Low-Purrry Merat, Nor 
HEAT-TREATED. X 150. 


14-2 and 2 (for 0-1 per cent. proof stress, ultimate ten- 
sile strength and percentage elongation on 2 in., respec- 
tively) for the high-purity alloy. There appeared to be 
a very slight increase in properties at the low quenching 
temperatures, but quenching in hot and cold water 
led to no further improvement. The results are plotted 
in Fig. 11, on this page, the upper pair of curves relating 
to the high-purity alloy and the lower pair to the low- 
purity alloy. Points on the curve showing elongation 
are indicated by crosses and points on the curve for- 
ultimate tensile strength by black dots. 

Finally, the effect of time of “ low-temperature ” 
treatment at 150 deg. C. was investigated, the results 
being plotted in Fig. 12, on this page. It is considered 
that the time for which specimens were held at 150 deg. 
C. had no significant effect on the tensile properties. 
The apparent decrease in properties obtained by 
“ageing” for periods of less than 5 minutes in the 
high- ity material is more likely to be cue to an 
insufficient quench. It has been shown, however, that 
ageing at 150 deg. C. for 30 days or more and ageing 
for a shorter time at a higher temperature does mark- 
edly affect the hardness of the alloy. In Fig. 12, the 
upper pair of curves relates to the high-purity alloy, 
and the lower pair to the low-purity alloy. As is the 
case with Fig. 11, points on the elongation curve are 
indicated by crosses and points on the ultimate tensile 
strength curve by black dots. 

Specimens for micro-examination were prepared in 
the same way as before. The material was first 
examined in the “as cast” state and it was seen that 
the Mg,Al, formed a network around the grain boun- 
daries and also occurred within the grains, as seen in 
Fig. 2, on page 274. With the alloy of less purity there 
appeared to be.a precipitate within the grains along 
mosaic boundaries (Fig. 13, on this page). This 
characteristic was noted by previous investigators. 
Heat-treatment caused this constituent to enter into 
solution to a greater or less extent. Two complete 
ranges of specimens were examined, solution treated 
at all specified temperatures for 4 hours, and for all 
specified times at 425 deg. C. : 

The amounts of the magnesium constituent left 
undissolved varied graduaily from the as-cast condition 
(Figs. 2 and 13) to the case where all had entered into 
solution leaving continuous fine grain boundaries. It 
was necessary to increase the solution temperature to 
450 deg. C. to cause complete solution in 4 hours, while 
20 hours were needed at 425 deg. C. Heat-treatment 
at the high temperature of 450 deg. C. did not result in 
any apparent overheating, but it appeared that the 
iron and silicon constituents in the impure alloy were 
slightly broken up. ; 

The effect of quenching after solution treatment was 
to control the re-precipitation of the magnesium con- 
stituent. Cooling the metal in the furnace caused a 
general precipitation of the constituent. This pre- 
cipi spread inwards from the grain boundaries, 
which were composed of discrete particles of constituent. 
Quenching in oil at 170 deg. C. produced the normal 
appearance of continuous fine grain boundaries. 
Quenching at lower temperatures suppressed this pre- 
cipitation until, after a quench in water at room tem- 

ture, none was detected after prolonged etching. 

ere was only a slight difference in the amount of 
precipitate at grain boundaries between specimens held 
in oil at 150 deg. C. for } minute and 96 minutes. The 
only difference after comparable heat-treatments 
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between the high- and low-purity metal was in the 
amounts of Mg,Si and FeAl, present. 

In a number of cases D.T.D. test bars of selected 
compositions were solidified under an air pressure of 
approximately 100 Ib. persquare inch. Standard sand 
moulds were placed in cylindrical steel pressure vessels, 
the metal poured as usual into the moulds, and the 
vessels clused and air pressure applied within 30 seconds 
of pouring. Pressure was maintained until about 
15 minutes after the first application. In some cases 
the resulting bars were machined to standard test 
pieces of 0-564-in. diameter, but in two cases bars were 
split into quarters longitudinally. They were clamped 
together for heat-treatment and sub-standard test 
pieces 0-162 ‘in. in diameter were made from them. 
They were tested and compared with the full-size test 
pieces and with other quartered test pieces not solidified 
under pressure, to provide information on the con- 
sistency of the tensile properties and the effect of 
unsoundness thereon. 

On testing the specimens, it was found that the 
0-564-in. diameter test pieces solidified under pressure 
gave somewhat greater ultimate tensile strength and 
much greater elongation values than ordinarily solidified 
material of xe composition. Pressure-solidified 
bars slit into quarters gave remarkably consistent pro- 
perties, very similar to those of the 0-564 in. pressure- 
solidified bars. Ordinarily solidified bars slit into 
quarters gave properties which were variable and incon- 
sistent as compared with those of full-size bars taken 
from the same melt: This difference in behaviour could 
be paralleled by a similar difference in soundness as seen 
in the micro-sections. As has been mentioned, the 
soundness of normally solidified bars increased with 
increasing impurity, particularly with iron ; in fact the 
soundness of a normally-solidified specimen containing 
0-5 per cent. iron and 0-1 per cent. silicon was compar- 
able with that of a high-purity alloy solidified under 
pressure. It seemed unlikely, therefore, that the pres- 
sure solidification of alloys with a high iron content 
would be beneficial. 

The factors influencing the tensile properties of test 
bars cast from melts of aluminium-10 per cent. mag- 
nesium alloys may be divided into two groups, namely, 
mechanical and metallurgical. The mechanical factors 
include all defects such as hot tears, oxide inclusions, 
etc., and are mainly responsible for the wide variation 
in properties sometimes found in a single batch of pro- 
duction metal. Given satisfactory foundry practice, 
the most important single variable is the operator’s 
technique. Although, using the standard D.T.D. test 
bar, consistent results can be produced under laboratory 
conditions from material complying with the D.T.D. 
3004 chemical specification, this is not possible under 
the less-closely controlled conditions of production 
working. Hence, the failure of test bars to attain 
specification properties for one of the above-mentioned 
reasons is not necessarily a reflection on the quality of 
the metal. 

Of the factors examined in the metallurgical field, 
the effect of silicon is the most remarkable. A slight 
variation in silicon content gives a sharp change in 
the ultimate tensile strength and percentage elongation. 
Other composition changes, namely, magnesium over 
the specification range, and iron up to 0-5 per cent., 
seem to have much less effect on the tensile properties. 
Of the heat-treatment variables, quenching tempera- 
ture and after-quenching treatment have practically 
no effect on the tensile properties over the ranges inves+ 
tigated. High-purity material, however, is sensitive 
to inadequate solution treatment. It must be em- 
phasised that all the investigations described in this 
paper dealt with the effect of various factors on tensile 
properties only. No reference has been made to the 
effect of these factors on other properties, such as 
impact strength, fatigue strength, or static and stress 
corrosion. effect of some of the apparently unim- 
portant heat-treatment variables may prove to be of 
considerable importance to the corrosion-resistance of 
the alloy. 





CATALOGUES. 


Shunting L otive.—A catalogue describing their 
latest oil-engined shunting locomotive, 165 D.S., has 
been received from Messrs. Ruston and Hornsby, Limited, 
Lincoln. 


Micro-Boring Bars.—A brochure describing the 
“ Offen ’’ micro-boring bars, which are adjustable to 
control the boring diameter to within ¢-0001 in., has 
reached us from the distributors of the tool, Messrs. BE. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9. 


Silicone Coating Materials.—The heat-stable organo- 
silicon oxide polymers known as Silicones, and manufac- 
tured by Messrs. Dow Corning Corporation, Midland, 
Michigan, U.S.A., are fully described in a brochure 
issued by the British distributors, Messrs. Albright and 
Wilson, Limited, 49, Park-lane, London, W.1. 
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581,302. Moulding Undercut Glass Knob Handles. The 
British Heat Resisting Glass Company, Limited, of Bilston, 
Staffs., and A. S. Brown, of Bilston, Staffs. (7. Figs.) 
August. 31, 1944.—Undercut kriob handles are usually 
moulded on the lids of glass casseroles by using a split die 
for shaping the side of the article where the knob handle 
is to be. This has the disadvantage that radial fins are 
produced on the articles and these tend to increasein size 
when the dies become worn. The invention overcomes 
this disadvantage. The lid is pressed between an upper 
die and a lower die leaving a protuberant lump of glass 
on the upper side of thelid. After the lid has been pressed 
and the lump 15 formed, and before it has cooled, the 
lower die 12, together with the lid, is moved into position 
onthetable 10. An L-shaped bracket 30 has‘a horizontal 
limb carrying a vertical bearing 33 in which is a sliding 
pin 34 having at its lower end an expansion-produci 
die 35. The pin 34 passes through a threaded sleeve 
having adjustable ring nuts which slide in the bearing 33. 
Near its lower end the bearing 33 has an internal shoulder 
which engages the under side of one nut when the die 35 
is in its operative position. The ring nuts can be 
adjusted on the sleeve. The horizontal limb of the 
bracket has a lug to which is pivoted a link 41, the upper 

















end of which is pivoted to alever 42. The lever is used for 
operating the sliding pin 34 the upper end of which is 
pivoted to it. The horizontal limb of the bracket also 
has a lug with an adjustable screw 46, the head of which 
forms a stop for the downward movement of the lever 42. 
The end of the lever 42 is connected by a spring to the 
vertical limb of the bracket 30. Secured to the pin 34 
is a plate 50 through which pass two rods which screw 
into a camplate 52. The rods have adjustable nuts, 
between which and the underside of the plate 50 are 
springs. Pivoted on trunnions on the threaded sleeve 
are two levers 57. 


shaped for supporting the lower part of the lump, while 
the upper part of the lump is expanded by the die 35. 
The supporting portions of the levers extend both above 
and below the upper end of the central projecting portion 
of the lower die. The lower side of the expansion-produc- 


but 
pin to continue to move down after the sleeve has been 
stopped by the nut contacting the shoulder in the bearing 





33. After the lid has ‘been moulded and-the lump 15 


formed, the die 12 and the lid are moved to bring the 
tomp undér the pin 34. The lever 42 is then operated, 
and the pin, the sleeve and the cam plate with the levers 
57 move down together. When the lower ends of the 
levers 57 arrive at the level of the upper end ofthe centra| 
projecting portion of the lower die, the sleeve is stopped 
by the nut coming into contact with the shoulder in the 
bearing... The pin-and the cam plate continue to move 
down. “The levers 57 are pivoted to the sleeve so that 
the cam acts on the upper ends of the levers and force the 
hemispherical portions into engagement with the lower 
part of the lump 15. The pin continues to move down 
until it engages the top of the lump 15 and expands it. 
Downward movement of the pin is stopped by the lever 
42 coming into contact with the adjustable stop 46. 
(Accepted October 8,:1946.) 


AERONAUTICS. 


Dowty Equipment, Limited, of Chietenham, and H. 
Shawbrook, of Cheltenham. (2 Figs.). May 3, 1944.— 
It is of considerable'importance that the cylinder, in a 
shock absorber of the type in. which a plunger operates 
in achamber for resilient: compression of liquid entrapped 
in the chamber, shoulaé be completely full of liquid for 
successful operation. The invention automatically refills 
the cylinder of the shock absorber, every time the under- 
carriage is extended, so that the cylinder is completely 
full of liquid. when the. aircraft touches down on its 
taxying run. The shock-absorber plunger 11 operates 
telescopically in the cylinder 10 of the spring unit. The 
shock-absorber plunger has a pin joint fitting for attach- 
ment to the undercarriage. The damping head 13 is 
Ported and operates purely for damping purposes. A 
filler plug 10a is used for filling’ and bleeding.. The end 
of the shock-absorber cylinder 10 is screwed on to the 








joint for attachment to the aircraft. The plunger has 
at its_inner end a piston 17 fitting the cylinder 14. 
Actuating fluid is supplied at pressure from the hydraulic 
system on the aircraft under control of a selector valve 
through a connection 22 along the hollow centre tube 23 


ded setting, a collar 29 on the plunger forces 
the heads of the spring tongues 27 out, so that they 
engage the end of a lock sleeve 18 and move it back 
against a compression spring 21. After the collar has 
passed the heads of the spring-locking tongues, the 
tongues spring inwardly, so that the heads seat in ® 
recess in the collar and’are covered by. the lock sleeve 18. 
The jack is securely held until pressure is applied for 
retraction. The pressure acts on the lock sleeve 15 to 
force it back and permit disengagement of the lock. 
The shock-absorber chamber 10 communicates with the 
jack cylinder 14 through a non-return valve 32, If 4 
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- SLOTTED-LINK 
MECHANISMS. 

By A. T. J. Kersey, Wh.Ex., M.I.Mech.E. 

Meonantsms involving a crank and slotted link, 
or @ combination of cranks and slotted links, are 
applied in various ways in practice, the most 
familiar applications being to quick-return motions 
for shaping and slotting machines. Applications, 
however,.are by no means confined to these. In 
such mechanisms, the relative degrees of importance 
to be attached to angular velocity and angular 


R\Fig.1. 
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Fig.5. 
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Taking as an example the quick-return motion 
illustrated in Fig. 1, herewith ; angular acceleration 
of the link O R involves a bending moment on the 
link due to its own acceleration, a force at R due 
to the acceleration of the mass driven by O R, and 
an additiona] bending moment on O R due to that 
force. It is not proposed to deal at present with 
the stressing of the link and its attachments due to 
these forces and moments, but before such calcula- 
tions can be attempted the maximum value of the 
angular acceleration of the slotted link must be 
known. This alone, however, is not sufficient, since 
the permissible. working stress in the material 





depends on the range of stress, so that values of the 
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acceleration of the slotted link will depend upon 
the angular velocity of the driving crank, and since, 
for any given position, the angular velocity of this 
link is proportional to that of the crank, while the 
angular acceleration of the link is ional to 
the square of the angular velocity of the crank, the 
angular acceleration of the link and 











"7 2 3 4 5 
@e77.F) P 
angular acceleration of the link are required for at 
least half a revolution of the driving crank. 

Graphical methods of finding the angular velocity 
and acceleration of the slotted link for a given 
angular position of the driving crank are given 
in text-books on the theory of machines, and 
an article by Dr. E. Giffen* extended the method 
to more complex types. A graphical construction, 
however, involves much labour if results are required 
for a number of crank positions, and aumerical 
calculations (for example, for radial accelerations 
and Coriolis accelerations) cannot be er ay 
‘experimental c of dimensions volve 
ate, tae Seated tes 
mathematical expressions for angular velocity and 








* ENGINEERING, vol. 150, page 213 (1940). 


angular acceleration can be obtained, and if these | 


expressions are not too complex for calculation or 
for drawing useful conclusions ing maximum 
values and the effects on these values of change of 
dimensions, their use to the designer will be obvious. 

The author has investigated two types of slotted- 
link mechanism in this way, and, in addition to 
obtaining expressions which are of general appli- 
cation, has been able to arrive at certain conclu- 
sions which may be easily overlooked by other 
methods of investigation. 

Single Slider Type (Fig. 1).—In this type, the 
crank PQ, of length r, rotating with uniform 
angular velocity about the fixed point P, 
causes the slotted link O'R to move with variable 
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velocity wo, and angular acceleration a>, 
about the fixed point O, the length PO being 
a= pr. 

In the oscillating mechanism (p > 1), the stroke 
of the slider operated from R is varied by var?xtion 
of r, the distance O R remaining invariable. This, 
of course, involves a corresponding variation of the 
value of p. In the Whitworth mechanism (p < 1), 
the connecting rod is attached to a point R’ on 
the’ other side of O, the stroke of the slider being 
varied by alteration of the length OR’. In this 
case, p remains constant and O R makes complete 
revolutions. 

Referring to Fig. 1, we have 

O Q = r* + a* + 2racos 8 
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TABLE I. 
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The angular velocity of O R is 
an _ 7 @pq 008 (8 — ¢) 
nt hiaesor” ~ Capra 
“sana + pcos 6) 
1 + poos 0 
“itp + 2p cos 6 ?® 
The sliding velocity of block Q in link O R is 


v = 7 wpa sin (0 — ¢) = 7 psin @ rg (7) 


oO 
The Coriolis acceleration of Q 
= 2v Wor 


2r? r3(1+pcos@) , 


2r4 
0 Q’ 


p (sin 6+ = sin 20) w5q: - (8) 


The component of acceleration of block Q tangential 
to0Q 


= r wo sin (0 — ¢) 
psin 6 
= twig oa. S - (9) 


Therefore, the net tangential acceleration of point Q 
on OR 


{ psin@ art 
oq  o@” 
— 2r*)sin 0 — pr*sin 20} 5Q 


sin 0 + 2 sin 20) } wig 


rp 
"5 og? — 1) ain 8 wi. 


Hence, the angular acceleration of O R is 
ton = 2%, (* — 1) sin 0 wy 
Gon __—P(p* — 1) sin 8 
wig (p* + 1 + 2p cos 8) 
Since the radial acceleration of the block Q is 
inward, a, will be negative if p > I and positive 
ifp <1. From (11), if p = 1, a, is zero; that is, 


the angular speed of OR is constant. Putting 
p = 1 in (6), 





(11) 
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on ™ 3 + Bp cos 0 9. - Fy AP 


In this case, we have a constant-speed reduction 
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gear with a 2 to 1 reduction ratio. The arrangement 
is shown di ically in Fig. 2, page 277. 

Although the Coriolis acceleration must be taken 
into account when using the ordinary graphical 
method. for finding the acceleration of O R, 
differentiation of w,, with regard to time will 
yield the same result ; thus 


d Wor 
a, = 
OR dt 





_ —Psin 0(1+p*+2p cos 0) +2psin 0 (1+poos 8), 
(1 +p" +2p cos 6)* Pq 

_ _pi@t- Deng 

(* + 1 + 2p cos 6) “PQ 
which is in agreement with (11). 
Values for plotting curves of velocities 
and accelerations of © R are obtained by tabulation, 

using equations (6) and (11). A 

for p = 2 is given in Table I, on 

of “2% and “2" for various values of p, obtained 
as in tabulated in Table II, also on 





(11a) 


this page, and are plotted in Figs. 3 and 4, on page ieee. 


277. If, in equation (lla) we substitute . for p, 
we _ 


5 (j-1) aime p(p? — 1) sin 8 
2 
este con 6)" ™ (p® + 1 + 2p cos 8) 


which corresponds to (lla) with the sign reversed. 
Thus, in Fig. 4, ordinates of the curve of angular 
accelerations for. p= 0-2 are identical in value 
with those for p = 5, the signs only being reversed. 
Making a similiar substitution in eqyation (6), 
1 + 008 8 ‘ 
@on _ P _ Bi + pcos 8 
TP. Sk tehtee eee 
p Pp : 
This is not identical with (6), but may be re-written 
1 + pcos'@ i 
ong) ag + tpewt — 
Thus the angular velocity for p = 5 is the same as 
(1 — angular vadibe So em anne given 
O56 
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Examination of the curves in Fig. 4 shows that 
the maximum value of angular acceleration occurs 
at later periods as the value of p decreases, and 
may be considerable with low values of p. It is 
desirable, therefore, to find the value of @ for which 

acceleration 


tion for a given value of p. 
Let 


SR Ly = 
@pQ 
where | 
A=p(p?—-1); B=p?+1; O = 2Qp. 


p (p* — 1)sin 0 ft Asin 6 
(p* + 1 + 2pcos 6)* (B+ Ccos 6)” 





then 
dy _ A(B+Ccos 0)? cos 9+2A sin @(B+Ccos @) Cain 0 
(B +0 cos 6)* 


a0 
_A8 + Ccos 8) cos @ + 2A Cain® 
(B + CO cos 6) : 








For maximum value of y 


(B + Ccos 6) cos 8 + 20 (1 — cos? #) = 0, 


cost @ — = cos 8-2 =0, 


8+ (5) }- (16) 


Since results for values of ~ are the same as 


for values of p, only calculations for values of p 
greater than unity will be necessary, as values for p 
less than unity can be deduced. Table III, 
opposite, shows a method of using equation (16) 
to obtain values of @ for maximum angular accelera- 
tion with various values of p, also the corresponding 
acceleration. These values of @ are plotted in 
Fig. 5, and the maximum accelera- 
tions are plotted similarly in Figs. 6 and 7, on 
page 277. 

As the value of p approaches unity, the maximum 
angular acceleration increases very rapidly and 
severe stresses may result at high speeds. For 
values of this order, both numerator and denomi- 
nator of equation (11) approach so nearly to zero 
that seven-figure logarithms must be used in order 
to obtain reasonably correct values for accelera- 
tions; the points for Fig. 7 have been obtained in 
this way. A closely approximate expression for 
values of p between 0-95 and 1-05 is 


4.6.5 
from which 


B 
oo 0 = 4 {5 - 


Gor .- 
—— = 0-65 
Bg : ql 


=, (17) 
— p) ° 

In the case of a shaping or slotting machine, since 
maximum acceleration occurs when the 
slotted link is nearly at right angles to the line of 
stroke of the slider actuated: by O R, the accelera- 
tion of this slider is approximately O Rao,, 80 
that the force at R due to acceleration of the slider 
can be estimated. 

Change of curvature of the slot due to bending 
may tend to cause gripping of a well-fitted block. 
This is not likely to occur at the period of maximum 
acceleration, since the block will then be near the 
end of the slot, but it may be necessary to investigate 
the bending moment and resultant curvature when 
the block is near the: centre of its travel. The 
pressure of the block on the link (which is causing 
the acceleration) is, however, acting on one bar 
only of the slotted link, and this, by tending to 
increase the width of the slot, will diminish the 
effect of increased curvature. 

Torque reactions due to the acceleration of the 
slotted link and attachments will be transmitted 
to the foundations or other supports and may 


transmit vibrations. The expression for on 
can be expanded into a series of sines of multiples 


of @ and then, taking p= 2, and using seven 
terms of the expansion, ; 


SOB .. 9-452 sin 9 — 0-394 sin 20 + 0-27 sin 30 


— 0-121 sin 40 + 0-065 sin 50 — 0-015 sin 60 
+ 0-0066 sin 70. ° . - (18) 
Thus noticeable vibrations may occur in any pa 
in direct or indirect connection with the 
which has a matural frequeticy of any harmonic 
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The Story of Water Supply. By F. W. Rosins. The 
Oxford University Press (Geoffrey Oumberledge), 
Amen House, Warwick-square, London, E.0.4. [Price 
18s. net.] 





Tus is an excellent sketch history of water supply |" 


from prehistoric times. It deliberately excludes 
the most recent developments and, indeed, only 
gives 12 pages to the Nineteenth Century, the object 
being to portray the evolution of the subject prior 
to the modern period. While Mr. Robins is not an 
engineer and expressly disclaims any technical aims, 
the matter is so well collected and covers so large a 
range, both in time and space, that it cannot fail to 
arouse the interest of any reader concerned with 
water engineering. 

The author points out that, before the invention 
of water: ing vessels, primitive man must have 
stayed, like the animals, within reach of a stream 
or other source of water. The next stage was the 
storage of water or digging for that stored below 
the surface, and so to the well. Thereafter de 
irrigation and water-lifting, and the formation of 
water tunnels and underground cisterns. The 
methods of ancient Greece, the water system of 
ancient Rome, and the development of water 
systems in the Roman Empire are discussed in 
turn, followed by the reversion to well supply in the 
Dark and Middle Ages, with some interesting 
remarks concerning holy wells and monastery wells. 
The development of leats and conduits are consid- 
ered next; then come references to water sellers 
and carriers, water wheels and wooden pipes, the 
control of the village well and the parish pump and, 
finally, the beginning of power systems by which 
water could be supplied over large areas. 

The field from which Mr. Robins draws is enor- 
mous and it is quite natural that he should have 
omitted many things and committed a few minor 
errors. He may be readily forgiven for spelling 
“Tibetan ” with an “h,” but less readily for con- 
fusing (on pages 42 and 43) the saqich with the 
“Persian wheel”; the latter term should be 
confined to the na’ura. He also states on page 43, 
that the sagieh occurs in Mexico, without remarking 
that such examples were introduced by the Span- 
iards. On the same page he refers to the taboot 
as being an Archimedean screw, whereas, in fact, 
it is the low-lift hollow-wheel water scoop. Chinese 


years old. 
On page 35, Mr. Robins refers to the statement 
that Lake Moeris acted as a Nile reservoir, an idea 


hanging gardens of Babylon. It would be interest- 
ing to know the authority for this, and for the 








complete absence of wheel-hoisting devices in pre- 
Columban America, which compelled the use of 


it| stairways down to the cenofes or subterranean 


reservoirs. The limited spread of the wheel is rather 
curious ; Egyptian ships, even in the 18th Dynasty, 
Reference is made to the wide distribution of the 
shaduf, but ai ly Mr. Robins has not observed 
Cecil Roberts’s notice, in his book And So To Bath, 
of one in Heston; and there was one at work in 
Germany, near Bremen, in 1946. Surprise is 
shown at their existence in Japan, but they are well 
known in China and are i in Chinese 
literature of the Fourth Century B.c. As practically 
all Japanese technique came from China, it is only 
to be expected that they would be found in Japan, 
where Chinese books describing them are quite 
common. Incidentally, the mention of deep wells, 
on page 200, might have included a reference 
to the old Chinese brine wells. 
Such captious criticism seems an ungrateful 
reception of the wealth of matter which Mr. Robins 
has so well collected and expounded. He does not 
displace from its pedestal Ewbank’s great work on 
the history of water-lifting devices, which, although 
making the common fault of exaggerating the 
antiquity of certain of them and guessing (usually 
wrongly) where knowledge is lacking, is still the 
best book on this subject; but, while he would 
probably disclaim any intention to compete with it, 
he has produced a survey which, on the whole, is 
excellent. 





Engineering Reorganization. By JaMEs J. GILLESPIE. 


Second edition. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 
12s. 6d. net.] 


Mr. GruuespPre has had considerable experience of 
reorganising engineering works of varying size 
and character, and his book is not to be numbered 
among those advocating particular systems of 
production planning. He says at the outset that, 
with ihcreasing experience, he tends to pay less 
attention to system and more to people’s attitudes, 
and the emphasis throughout is on principles rather 
than methods. Where, however, he is dealing with 
technical operations—as, for example, in two excel- 
lent chapters on inspection—he is precise and to the 
point ; it is unusual, for instance, to find so clear an 
exposition of the relationship between workshop 
and inspection gauge tolerances in a work of this 
kind. The inclusion of a section on surface finish is 
further evidence that the book is abreast of the 
best modern practice on the technical side. Again, 
on the subject of material control, the author 
writes: ‘‘The majority of executive engineers 
and metal founders are not yet ‘ science-conscious ” 
to the extent that they are ‘ stop-watch, planning- 
board, and budget-conscious ’ (thanks, paradoxically, 
to ‘ Yet the cost of 


department and laboratory is not excessive.” 
The book is comprehensive and includes office 
methods and time study in its subject matter, but 
this quotation should reassure the potential reader 
that these things are kept in their proper perspective. 
In short, this is an engineer’s book, and the 
engineer will appreciate the author’s commonsense 
tempering of some of the more extreme pseudo- 
scientific methods of feed and processing 
and time-study methods that have been advocated, 
as well as his attention to some of the more often 
parts of an engineering works, such as 
the forge. For the same reasons, it is a book which 
can be particularly recommended to students pre- 
paring for Section C of the associate-membership 
examination of the Institution of Mechanical 
Engineers. 





BELGIAN STEEL EXPporRTs TO GREAT BRITAIN.—A 
British delegation which visited Brussels last month to 
discuss prices and other matters regarding 92,000 
tons of steel, offered by the Belgian Government 
to the United Kingdom, have reached agreement with 
the Belgian and Luxembourg Steel Syndicates. De- 
liveries will begin during the present April-June quarter 
and will be at the rate of 23,000 tons during the subse- 
quent three quarters. It is added that larger quantities 
will be supplied when production increases in Belgium 
and Luxembourg. 
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THE ,INSTITUTE OF 
METALS. 
(Concluded from page 246.) 


WHEN the annual-general meeting of the Institute 
of Metals was resumed on the morning of Thursday, 
March 6, in the hall of ‘the Royal Institution of 
Chartered Surveyors, London, the President, Colonel 
P. G. J. Gueterbock, C.B., D.S.0., M.A., again 
occupied the chair. 


CorROSsION OF PHOSPHOR BRONZE. 


The first paper considered was ‘‘ A Note on the 
Selective Corrosion of Phosphor Bronze in Hot- 
Water Service,” by Mr. W. D. Clark, of the Metal- 
lurgical Section, Imperial Chemical Industries, 
Limited, Billingham. The author, in presenting his 
contribution, stated that phosphor-bronze pump 
impellers handling hot feed-water and condensate, 
at the power station of the Billingham Division of 
his firm, had been found to be suffering from a form 
of attack analogous to dezincification. Micro- 
graphic, analytical and X-ray investigation had 
indicated that the attack was by selective solution 
and that re-deposition was almost certainly involved. 
A very great difference had been noted between the 
damage done to two’surfaces of the same piece of 
metal, that on a machined surface being greater 
than that on “as cast” surfaces. Machining had 
resulted in exposing the pores in the metal to the 
ingress of liquid, and attack throughout their depth. 
Had neither surface been machined, or had the metal 
been free from appreciable porosity, the degree of 
attack would not have been very important. On 
“‘as cast” surfaces the attack had progressed in a 
complex manner leaving a number of lamellar 
residues. 

Dr. U. R. Evans, who opened the discussion, said 
that the author was quite right in bringing out the 
parallelism with the well-known phenomenon of the 
dezincification of brass. The work of Fink, carried 
out in the speaker’s laboratory many years ago, had 
shown that in the dezincification of brass there could 
be both residual and re-deposited copper, and the 
appearance of the two was quite different. Clearly 
a probability effect was involved, and it was most 
important to consider the factors which affected the 
probability of the attack starting, because, having 
started, it was likely to continue; the same was 
almost certainly true of destannification also. The 
previous thermal history of the material had an 
influence. Brass was much more susceptible to 
dezincification if the heat-treatment had been such 
as to produce relatively zinc-rich compounds 
between the crystal grains. If there were small 
amounts of the 8 phase in brass, which should 
consist purely of «, dezincification was more likely 
to start. Further, if the metal were porous the 
effective area available for the starting of the pro- 
cess was greater than if it were non-porous. With 
regard to practical remedies, the heat treatment 
given should be such as would avoid the type of 
structure which had led to the trouble. Porosity, 
and any surface treatment which uncovered pores 
in the metal, should likewise be avoided. This 
might be difficult, and if it could not be done it 
would perhaps be possible to fill the pores with some 
high-melting-point wax or grease by a vacuum 
impregnation technique. The wax or grease would 
remain for quite a long time, until matters became 
stabilised. These points might be considered by 
the many people who had to use pumps with bronze 
impellers. 

Mr. T. Henry Turner criticised the word destan- 
nification, but added that no other word which 
would suit metallurgists had been found; “ detin- 
ning” meant something quite different. The 
London and North Eastern Railway used phosphor 
bronzes under steam conditions and did not en- 
counter destannification, presumably because the 
temperature did not reach the necessary level to 
give rise to it. The phosphor bronze employed, a 
95 : 5 alloy, in round figures, with perhaps 0-2 per 
cent. of phosphorus, gave no trouble at all. If, 
however, aluminium bronze were used under the 
same working conditions and using the same water, 

“‘ dealuminification ” occurred. The next speaker, 





possessing: 
Mr. A. J. Murphy, stated that when using aluminium | When ’tested at 200 deg. C., the creep resistance of 


bronze he: had found the presence of SO, rather 
important in the initiation and continuation of the 


attack. When aluminium bronze was employed for. 


articles such as water-cooled moulds for glass, he 
had found that the purity of the water which 
tant. ' 

Mr. R. A. U.. Huddle said: that it: had been as- 
sumed in the discussion that the pure copper present 
in the alloy which had sustained attack had been the | base 
result of destannification, mainly on the grounds of 
probability. It seemed to him, however, that there 
was no reason why a simple diffusion-_ phenomenon 
should not be involved. Corrosion resulted in the 
attainment of equilibrium, namely, a tin-copper 
phase in the presence of oxygen reverting to tin 
oxide and copper. If continued, it might become 
tin oxide and copper oxide. The last speaker, Mr. 
John Arnott, thought that the original porosi:, of 
the castings mentioned in the paper was a very 
important factor. He added that he had seen parts 
of these castings and was convinced that their 
original density was fairly low. Dezincification, 
in his opinion, involved re-deposition of the copper 
and there was increasing evidence that similar 
effects could occur with aluminium bronze. He also 
had slight evidence that it could occur in cupro- 
nickel. Several alternative materials, to overcome 
the problem discussed in the paper, were available. 
These included stainless steel and the high-nickel 
cupro-nickel alloys. 


In reply, Mr. Clark said that he was particularly | a 


gratified that all the speakers, except one, had 
accepted the theory of complete solution and 
re-deposition to explain destannification. In their 
efforts to effect a solution to the problem discussed in 
the paper, less porous castings had been tried, 
but phosphor-bronze castings of the sizes involved, 
having low porosity, were not easy to obtain. 
Subsequently, they had considered whether they 
could safely reduce the tin content. For this 
particular application, the 10 per cent. tin alloy was 
the traditional material. Tney had considered 
using a 7 per cent., or lower, tin alloy, particularly 
as, during the war, tin was in short supply ; but they 
had not proceeded far along those lines. The 
sealing of the castings with some type of plastic 
had been considered, but the temperatures militated 
rather strongly against that, except in the case of 
certain of the pumps, which, however, were trouble 
free. For pumps used under the hottest conditions 
and with the worst water, they would probably use 
ferrous materials. The answer to Mr. Turner’s 
point that 95 : 5 phosphor bronze did not appear to 
give trouble, whereas aluminium bronze did, was 
perhaps because the lower the tin content, the less 
the likelihood of the trouble occurring. In his work | }, 
at Billingham, he had considered the presence of 
SO,. Tne feed water was alkaline and contained 
a little sulphide, but SO, did not appear to be a likely 
factor. The copper “lakes” produced in the 
structure of the alloy as a result of destannification 
were brittle areas because, he believed, the rede- 
posited copper originated from many nuclei and, 
during growth the dirt and debrid were pushed aside 
by the metal. The various areas of the copper lakes, 
however, did not succeed in joining up properly, so 
that the structure had low mechanical strength. 


MaanesiuM-CERIUM-ZIRCONIUM ALLOYS. 


The second paper considered on Thursday morning 
was by Mr. A. J. Murphy and Mr. R. J. M. Payne, 
of Messrs. J. Stone and Company, Limited, and was 
entitled “ Magnesium-Cerium-Zirconium Alloys: 
Properties at Elevated Temperatures.” It was 
presented by Mr. Murphy. The authors stated 
that sand-cast binary magnesium-cerium alloys 
containing about 3 per cent. of cerium 
good strength and resistance to creep at 200 deg. C. 
They were not hot-short or liable to serious 
troubles, and cast well in sand moulds. Their 
mechanical properties at ordinary temperatures, 
however, were poor. By the addition of zirconium, 
alloys were obtained which had mechanical charac- 
teristics at room temperature com le with those 
of the usual casting ph pater or 
(specifications D.T.D. Nos. 59A and 136A), but 

resistance to creep of a far higher ordér. 





rather | certain of the. magnesium-cerium-zirconium alloys 
was very Iittle inferior to that of the widely-used 
aluminium of the type covered by specifica- 
tions D.T.D. Nos. 1330 and 287. The combination 


of good casting qualities and good mechanical 


-| properties, at ordinary and elevated temperatures, 


made the ag, RN alloys attrac- 
tive for some t light-weight stressed com- 


‘ponents of engines for which, hitherto, magnesium - 


base materials had been unsuitable. The good 
creep-resistance of the ium-cerium-zirconium 
alloys was shared by the quaternary alloys formed 
by the addition of such elements as zinc and silver. 

The only speaker in the discussion, Mr. F. A. Fox, 
stated that the paper was the first to be published 
dealing with the grain-refining effect of zirconium. 
It was interesting to note the increasing importance, 
in the magnesium field and possibly in the light-alloy 
field generally, of creep properties as distinct, say, 
from fatigue properties at high temperatures. The 
development of the jet engine might lead to greater 
emphasis on the creep characteristics of alloys. It 
should, perhaps, be emphasised that the authors’ 
alloys were ‘‘mischmetall” alloys rather than 
cerium alloys. They had, indeed, drawn attention 
to this, and it should be borne in mind that. the 
system dealt with was not a simple one, but consisted 
of a mixture of various metals. In a brief reply, Mr 
R. J. M. Payne stated that, since the work reported 
in the paper had been carried out, the authors had 
conducted further research, using more refined 
tus. When using this equipment they had 
found that the creep performance of both the 
materials tested, namely “R.R.50” and the 
magnesium-cerium-zirconium alloys was better 
than appeared from the curves contained in the 
paper. 

Tron rn Macnestom-Basr ALLoys. 

The last paper presented on Thursday morning 
was entitled ‘‘Some Factors in the Reduction of 
the Iron Content of Magnesium-Base Alloys,” 
and was by Mr. F. A. Fox, Mr. C. J. Bushrod and 
Dr. 8. E. Mayer. Mr. Fox, in presenting the paper, 
stated that small quantities of iron, present as an 
impurity, were removed from magnesium-base 
alloys by allowing manganese-rich particles to settle 
out of the molten alloy. In an investigation carried 
out in the laboratories of Magnesium Elektron 
Limited, for the greater part under a Ministry of 
Aircraft Production research contract, the authors 
had conducted experiments to establish the optimum 
conditions for this mechanism to operate. Although 
the removal of iron from ium-aluminium 
alloys was efficiently carried out by the process, 
particularly if two settling operations were employed, 
it was not so readily accomplished in the case of 

binary magnesium-manganese alloys. Virgin melts 
did not give such good results after treatment as 
did melts containing considerable proportions of 
“secondary ” ingot, apparently on account of the 
lower initial iron content of the latter. It was 
thought that manganese particles in metal taken 
from the bottom of settled melts might differ in 
structure from those in metal taken from the top 
of the melt, on account of the iron associated with 
the settled manganese. On examining suitable 
specimens at magnifications of up to 1,000 diameters, 
however, no structural differences could be detected, 
which suggested that a mechanism of true solution 
of iron in manganese operated. Additional experi- 
ments had been carried out to ascertain the most 
suitable steel to be used in making crucibles for 
remelting alloys of low iron content. A_high- 
manganese, high-carbon austenitic steel had been 
found to give the most interesting results. 

Mr. A. J. Murphy, who opened the discussion, 
said that in the discussion on the previous paper, 
Mr. Fox had gently chided the authors for not 
distinguishing between cerium and a mixture of 
cerium and other metals: It must not be forgotten, 
however, that magnesium, in the ordinary way, 
consisted of a mixture of that element with other 
metals, some of them very potent, 38, for example, 
iron. Moreover, in the “pure” aluminium of 
commerce there was commonly 0-5. per cent. of 
other metals, which might affect the properties of 
the material far more than the possible 10 per cent. 
to 20 per cent. of materials other than cerium in 
mischmetall. He disagreed with the authors regard 
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ing the suitability of mild-steel vessels for melting 
high-purity magnesium. ply pee ag 
temperatures of 800 deg. or 900 deg. C 
the ordinary flux technique, metal which had 
initially contained little iron always picked up 
considerable quantities of this metal. Another 
speaker, Dr. L. B. Pfeil, asked the authors if they 
could say something concerning the nature of the 
interface between an iron or a manganese-steel 
crucible and the molten magnesium alloy. He 
visualised that an iron crucible, in service, would 
pick up some sort of iron-oxide film. In the course 
of the next melting operation, some reaction be- 
tween the magnesium, or constituents in the mag- 
nesium alloy, and the iron-oxide film would take 
place. The latter might be reduced, giving finely- 
divided iron which was readily soluble. ~ 

Dr. S. E. Mayer, in a brief reply, referred first 
to the question of the purity of the aluminium 
employed. He said that one of the most important 
features of their research was that it was possible to 
use normal aluminium containing a considerable 
quantity of iron for making up magnesium-alu- 
minium alloys and removing the iron subsequently. 
With regard to the use of steel crucibles, it was 
pointed out in the paper that the exact process 
used for cleaning the crucible was of considerable 
importance. If the normal ure of wet 
cleaning were employed, and the crucibles were 
left in the wet state until re-used, considerable 
rusting occurred and any “ seasoning ” effects were 
completely removed. With reference to Dr. Pfeil’s 
question regarding the nature of the interface 
between the crucible and the molten magnesium, 
the flux used played a great part; it was always 
present to some extent and complicated the process. 

The business proceedings were then adjourned 
until the following morning. 


Arrrrnoon VISITs. 


After luncheon, visits were paid to the research 
laboratories of the British Aluminium Company, 
Limited, Chalfont Park, Buckinghamshire; the 
Directorate of Aeronautical Inspection, Test House, 
Harefield, Middlesex ; Messrs. Enfield Cable Works, 
Limited, and Enfield Rolling Mills, Limited, Brims- 
down, Middlesex; the Osram-G.E.C. Lamp Works 
and Research Laboratories of the General Electric 
Company, Limited, Wembley, Middlesex; the 
Me and Engineering Divisions of the Na- 
tional Physical Laboratory, Teddington, Middlesex ; 
the Post Office Engineering ment, Research 
Branch, Dollis Hill, London, N.W.2; and ras 
Royal Mint, Tower Hill, London, E.C.3. 

The final session of the annual general uinting 
of the Institute was held at the Royal Institution 
of Chartered Surveyors, London, on the morning 
of Friday, March 7. The President, Colonel 
Gueterbock, who occupied the chair, announced 
that Professor J. H. Andrew had resigned from 
the Council because, owing to illness in his home, 
he had been unable to attend meetings regularly. 
In accepting this resignation with regret, the 
President stated that, in due course, the Council 
would fill the vacancy by the co-option of a member. 


RECRYSTALLISATION IN COPPER. 
‘Observations on the Rate and Mechanism of 
Recrystallisation in Copper” was the title of the 
first paper considered. It was by Drs. M. Cook 
and T. Ll. Richards, of the Metals Division, I.C.I., 
Limited, Birmingham, and was presented by Dr. 
Richards. The authors stated that they had 
studied the rates of recrystallisation in copper strip 
on annealing at 27 deg., 50 deg., 72 deg., 100 deg. 
and 125 deg., using the same erage 


employed in a previous investigation e self- 
annealing of copper, namely, dale Weston intel 
grain-sizes of 0-016, 0-02, 0.025, and 0-06 mm., 
cold-rolled with reductions of 80, 90, 95, and 
97-5 per cent. The results indicated that the 
softening of heavily cold-rolled strip took place by 
& two-stage process, namely, recovery followed by 
recrystallisation. Jon. At the considered, 


namely 27 deg. to 125 deg. C., the size of the re- 
crystallisation nucleus varied from about 3-5 to] vacant 
5-5 X 10-* cm. 

Dr. M. Balicki, in opening the discussion, said 
that the authors had referred to the. quantitative 





theory of recrystallisation published in 1437 by 
Krupkowski and himself. Despite the evidence 
accumulated since that date, to which they had 
had | access, the authors now denounced the theory as 

incapable of accounting for the early stages 
of the of work-hardened metals, and pro- 
ceeded to develop a better theory based on a two- 
stage mechanism of softening. Viewing the facts 
given in the present paper, however, he did not see 
any features of importance which could not be 
adequately explained or accounted for by the older 
theory. He would therefore, continue to use the 
older method and elaborate it further until a better 
one was enunciated. The next speaker, Mr. P. C. 
Varley, referred to some preliminary results obtained 
by his colleagues and himself in experiments with 
aluminium. They had tackled the problem by 
measuring the variation in ultimate tensile strength 
with log. time, at various temperatures, and had 
obtained curves which, while similar in some respects 
to those plotted by the authors for copper, differed 
in one or two particulars. Thus, while the shape of 
their curves was similar to that of the authors, 
they had not found any sign of the initial flat 
portion; their curves sloped down right from the 


Dr. J. C. Chaston said that much of the argument 
from the subject under discussion was due 
to the lack of sufficient experimental evidence. 
Reference had been made to “ complete recrystal- 
lisation.”” It was his experience, however, that it 
was possible to obtain apparently fully-recrystallised 
lead which had quite different characteristics from 
other fully-recrystallised lead; thus one of the 
materials was not fully re . Another 
matter was the effect of impurities on atomic re-ar- 
rangement which was the problem under considera- 
tion. The authors had used copper of 99-95 per 
cent. purity, containing 0-044 per cent. of oxygen 
and a little silver and iron. Purer copper than this 
could be obtained and one of the things needed was 
more experimental work with materials of known 
purity. Probably it would be impossible to achieve 
absolute purity, hence it would be necessary to 
experiment with two or three grades of copper and 
draw conclusions, from the results obtained, regard- 
ing the effect of impurities. 

Dr. Richards, in reply, said that clearly the issue 
between Dr. Balicki and themselves was whether 
recrystallisation, in general, was a single-stage or a 
two-stage process. There was a very close simi- 
larity between the two theories. Dr. Balicki had 
shown that, with material cold-rolled at fairly heavy 
reductions, there was very good agreement between 
the theory of recrystallisation as a single-stage 
process and the experimental results. On the other 
hand, there was equally good evidence in the paper 
that recrystallisation in heavily cold-rolled copper 
strip was a two-stage process. 


Turory oF Aau-HARDENING. 


The last paper considered on Friday morning 
was by Dr. F. Réhner, of the research section of 
Aluminium-Industrie A.G., Neuhausen, Switzerland; 
it dealt with “‘A Theory of the Age-Hardening of 
Aluminium-Copper Alloys, Based on Vacant Lattice 
Sites.” In presenting his paper, the author stated 
that it contained a description of the results of an 


investigation of the age-hardening, at room tem-| ,, 


perature, of four different high-purity alloys of the 
Duralumin type, by measurements of tensile pro- 
perties and electrical resistivity. A deductive 
analysis of the rejection of solute atoms from 4 
supersaturated solid solution showed that this 
process must be preceded by an incipient stage, 
that | consisting of an egress of solute atoms to the inter- 
stitial lattice . The interpretation of the 
results obtained led to a new theory of age-hardening. 
The egress of solute atoms created vacant sites in 
the lattice, and these gaps must be the principal 
cause of the increase in strength and electrical 


vacant regions were electrically neutral ; they could 
yg He 4 gle eR 
sites. Vacant sites had, therefore, 
effect on electrical resistivity, while the larger 





regions had practically no influence. This explained 
the decrease in electrical resistivity, observed during 
ageing at 160 deg. C. 

Dr. Marie L. V. Gayler, who opened the dis- 
cussion, said that she regretted having to disagree 
most heartily with the theory put forward in the 
paper, and she considered the e evidence 
submitted to be inadequate. The author had 
stressed the fact that previous investigators had 
carried out much of their analysis by means of 
hardness measurements, but the literature of the 
past 25 years, to which he had referred, showed that 
there had been also X-ray analyses, and density, 
hardness, tensile-stress, elastic-limit and proof-stress 
experiments, and that all these factors had been con- 
sidered. Apart from that, there had been micro- 
scopical analysis. The author’s experiment had been 
conducted over a comparatively short time; the 
greatest number of hours seemed to be 200, but if 
he had extended his tests over a period of two 
years, he would probably have found that his graphs 
would not have been straight lines. The next 
speaker, Dr. W. Hume-Rothery, agreed that it was 
unfortunate that the author had ignored the experi- 
mental evidence of the microscopic work of Dr. 
Gayler and the X-ray work carried out at the 
National Physical Laboratory before the war. This 
was the kind of work that really threw light on the 
subject. The author, however, was perfectly right 
in saying that age- ing was not a simple 
precipitation effect. Age-hardening was the first 
stage, which finally led to precipitation. 

The last speaker, Dr. T. Ll. Richards, stated that 
while all might not agree with the precise nature of 
the physical model on which the author had based: 
his theory, there was no denying the excellent 
agreement between experiment and theory with 
regard to the rate of change of electrical resistivity 
during the room-tem ageing of the various 
ereneent alloys. He doubted, however, whether 
vacant ce sites could avcount for age-hardening, 
since their effect was probably only compasuble with 
the effect of individual foreign atoms in solid solu- 
tion. Dr. Réhner, in a brief reply, said that he 
was gratified by the interest and criticisms which 
his paper had aroused. 

The President then proposed a vote of thanks to 
all the authors of papers, for their contributions. 
Further votes of thanks to the Institution of Civil 
Engineers and the Royal Institution of Chartered 
Surveyors for the accommodation they had afforded 
for the meetings, and to those who had provided 
facilities for visits to works and other establish- 
ments, terminated the proceedings. 





LECTURES ON QUANTUM PHYSICS AND ON HOUSING AT 
UNIVERSITY COLLEGE, LONDON.—Included in the pro- 
gramme of free public lectures to be delivered at Univer- 
sity College London, Gower-street, W.O0.1, are three 
lectures on “The Quantum Physics of Vision,” to be 
given at 5.15 p.m., on Tuesdays, beginning on April 29, 
by Dr. M. H. Pirenne. On the two Thursdays, May $ 
and 15, at 5 p.m., Mr. J. H. Forshaw will speak on 
“ Housing and Town Planning.” 





THE Bossom Girt LEcTURE.—The secretary of the 
Chadwick Trust informs us that the Bossom Gift Lecture 
will be delivered at 2.30 p.m. on Thursday, May 1, at 
University College, Gower-street, London, W.0.1, by 
Professor A. E. Richardson, M.A. His subject will be 
Architectural Convention and Convenience,” and the 
lecture will deal with the various appliances designed 
from time to time, in England, to meet the changing 
conditions of domestic life. 





PRIcES OF NON-FERROUS METAIS.—The Minister of 
Supply has issued the Control of Non-Ferrous Metals 
(No. 28) (Copper, Lead and Zinc) Order, 1947 (S.R. and O. 
1947, No. 533, price 1d.), which came into force on 
March 31. The Order increases the maximum prices of 
copper and lead, that of high-conduetivity copper being 
increased by 101. a ton, from 1271. to 1371., and that of 
good soft pig lead, Empire and domestic, by 201. a ton, 
from 701.to 901. The prices for other descriptions of cop- 
per and lead have been adjusted correspondingly. The 
prices of zinc and zinc products remain unchanged. The 
Minister of Supply further announces that, as from 
March 29, the price of tin metal of 99 -0 to 99-75 per cent. 
purity will be increased from 3801. 10s. a ton to 4371. a 
ton. All inquiries concerning these changes in prices 
should be addressed to the Directorate of Non-Ferrous 
boomy ; ,20, Albert-street, Rugby. (Telephone: Rugby 
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BRITISH SHIP-REPAIRING, 
1939-1945. * 


By Sm Lawrence Epwarps. 


On the outbreak of hostilities, in September, 1939, 
the statutory control of the merchant-ship repair 
facilities was an Order issued under Regulation 55 of 
the Defence Regulations, 1939, and dated September 4, 
1939. This Order prohibited all repairs on merchant 
ships, other than to the order of any department 
of H.M. Government, except under the authority of a 
licence granted by the Board of Trade. The main 
objects of the control were: to ensure that the repair 
facilities of the country were used to the fullest possible 
extent; to maintain an adequate, but not extravagant, 
standard of repairs; to relieve owners of the necessity 
of finding repairers with capacity to carry out repairs ; 
to ensure an even flow of work to all districts and firms ; 
to facilitate the supervision of progress of work; to 
co-ordinate the requirements for repairs to naval and 
merchant vessels; to ensure the best use of available 
materials, and conserve those in short supply ; and to 
enable general knowledge of the position of merchant 
ship-repairing to be available to the appropriate 
authorities at all times. To achieve these objects, the 
Directorate of Merchant Shipbuilding and Repairs was 
set up shortly after the outbreak of hostilities within 
the Ministry of Shipping. 

Within a few months, however, the control of 
merchant shipbuilding and repairs was vested in the 
Admiralty. The reasons for this change were many, 
but the principal one was that it proved ag ney 
in practice to reconcile the different claims riority, 
in connection with work required to be ca out on 
naval and merchant ships, with the control under two 
Ministries: the Admiralty and Ministry of Shipping, 
respectively. With a limited number of dry docks, the 
scarcity of repair berths afloat, in some cases the paucity 
and obsolescence of cranage and general repair facilities, 
the short supply of certain materials and the ever 
restrictive factor of shortage of labour—particularly 
skilled men—it was imperative that the closest co- 
ordination and best use of the limited capacity be 
effected to meet the vital demands of naval and mer- 
chant shipbuilding and repairs. 

With the Admiralty in sole control of the ouput of 
the Royal Dockyards and private shipbuilding and 
repairing firms of the country, Sir James Lithgow, 
Bt., was invited to join the Board of Admiralty and 
to become Controller of Merchant Shipbuilding and 
Repairs. Sir Amos Ayre, K.B.E., who had previously 
been Director of Merchant Shipbuilding and Repairs in 
the Ministry of Shipping, joined the Admiralty with 
the same title, and subsequently, on the appointment 
of the author as Director of Merchant Ship Repairs, 
Sir Amos Ayre became Deputy Controller and Director 
of Merchant Shipbuilding. Regional Directors were 
appointed by the Controller and were his representatives 
in their particular areas. They had a general co- 
ordinating responsibility for merchant ships both build- 
ing and repairing and for advising the Controller. 

Duly authorised surveyors of the Board of Trade, 
known as Admiralty Merchant Ship Repair Licensing 
Officers, were appointed to each area and were made 
responsible for determining the extent of the repairs 
necessary to maintain ships in a seaworthy condition. 
By arrangement with the various classification societies, 
the periodical surveys were dispensed with and in their 
place an annual examination was instituted, which had 
the effect of reducing the volume of work entailed. 
Owners, or their agents, sent to the Licensing Officer 
in the area concerned formal application for licence, 
together with a specification of the work required and, 
provided the Licensing Officer considered the work 
necessary, the repairs were duly authorised. Efforts 
were always made to meet owners’ expressed wishes for 
@ particular repairer, the allocation of whom was made 
either by, or with the approval of, the Merchant Ship 
Repair authority in the area concerned. Minor repairs 
costing less than 50l. (later raised to 1001.) could be 
pvt in hand without a licence, 

Licensing Officers were drawn from the peace-time 
Board of Trade surveyors. They were directly respon- 
sible to the Director of Merchant Ship Repairs for the 
issue of licences for the actual work carried out in their 
areas, and for ensuring that, subject to seaworthiness 
and seagoing efficiency, only minimum work was 
in hand compatible with repair facilities and labour 
available. Licensing Officers maintained close contact 
with Regional Directors and naval authorities, and 
ofzenges the most suitable distribution of work to 


Priority), consulted Ministry of War Transport sur- 
veyors on such questions as life-saving appliances, 


* Peper delivered at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on February 14, 1947. Abridged. 





re ae a ships, {orommoretion for .D.E. ee 
personne surveys for passenger certificates, 
were in close touch withthe various classification 
societies’ surveyors on the volume of work necessary | 45 
to maintain class. They were also responsible for the 
certification for issue of certain spare and replace 
parts, and for the issue of licences for timber and other 
controlled materials. Merchant ship 
officers were submitted for sppointment by the Bh awn 
to the Government. rs were prominent 
ship-repairers who had an Bre knowledge of all 
matters a ing to ship repairs in their districts 
and, especially in areas where no directors were 
appointed, acted in close collaboration with licensing 
officers in the general application of policy and allocation 
of work. 

The Admiralty in eos 7’ a supply minist 
only for its own bal gay the 1939-45 war, it 
became a supply prea Me to to the Ministry of War 
Transport, with the Director of Merchant Ship Repairs 
responsible for meeting the repair needs of that pees 
It is ant ote pleasing to record that the long-esta 

lished Admiralty de ents gave co-operation to 
the new department far in excess of what might have 
been anticipated. The assistance and co-operation 
of the various classification societies, whose vast experi- 
ence over long years was always available, warrants 
special mention ; and, similarly, help was ever ready 
from superintendents, consulting engineers and marine 
surveyors. It is not a little surprising how the services 
of these technical men have escaped notice so far as 
official recognition is concerned. 

The early months of the war caused the ship-repair 
industry to be heavily, and at times desperately, 
engaged on repairing the ravages caused by mine and 
torpedo. No great chan were effected in the 
methods of oa ships, but rather an intensification 
and expansion of existing facilities. Probably the 
greatest expansion was in relation to the extended use 
of electric welding. Perhaps, however, special mention 
should be made of the use of prefabrication, —— 
expedited the dispatch of much vast and vaiability 
work, By such methods, the temporary avai bility 
of ironworkers in one firm or district were w 
the preparation of material for extensively auekind 
vessels in another area. Further, due to the general 
shortage of fitters in crane i yards and the greater 


availability of such c: in engine-building shops, 
much time was saved by the complete removal of 


repairable engines and their substitution by new main 
propelling units. The main engines so removed 
were repuired by a marine-engine building firm in their 
own works, and later became available for further 
service in a similar way. 

It may be of interest to draw upon the information 
available to compare, so far as this may be possible, 
the achievements of the industry during the two great 
wars. A strict comparison cannot be made because 
of the different conditions and circumstances which 

prevailed, but it is evident that, not only did the effort 
of 1939-45 equal the effort made in 1914-19, but actually 
it. For instance, the aggregate gross tonnage 
of merchant ships returned to service during the 19 
months from 1917 to the end of December, 1918 (the 
peak period for repairs in the 1914-18 war), was just 
over 35 million, whereas an average of over 20 million 
gross tons of shipping was returned to service during 
every six months of the war of 1939-45 ; this represents 
an average monthly output in the 1914-19 war of under 
two million tons, as against over three million 
gross tons in the 1939-45 war. 

The extension of the use of oil fuel in place of coal, the 
increasing favour shown for Diesel machinery, 
generally the higher power and greater complication of 
main and auxiliary machinery, combined to demand 
more and greater skilled labour for the maintenance of 
merchant ships than in the first European war. More- 
over, the 1939-45 war showed a vast increase in defensive 
armament on merchant ships’ protection, anti-mine 
and anti-submarine equipment, together with corre- 
sponding additional accommodation for crews, 
while such fittings as Admiralty net ce gear, 
degaussing, smoke indicators and eliminator, and 
oiling-at-sea ipment, -had no counterpart in the 
earlier war. eS ee ake 
lished that more than 15 per cent. of the total labour 
force available for merchant-ship repairs was engaged 
on such defensive e it to merchant shi 

The number of dry docks available for hea OTe 
repairs had decreased between the two wars ; whereas, 
during the war of 1914-19, the industry had 232 dry 
dathn reves, sae Seoting snainen ble of accommo- 

ships ft. long and over, 218 were avail- 
able for use during the 1 Ate e war ig ee SAAT 
docks, which had Some 's Rewer da 
were ig aio gg the prening 


in arranging dry 





; because, between the two 
wars, vordengedtie of saduiee at basanites had increased, 
particularly in of beam, which tended further 
to reduce the number of dry docks capable of dealing 


1 





with deep-sea tramp tonnage, . For exam 
tramp of the 1914-19 war was about 
dard Brit beam ; during the war of 1939- 
45, the standa: st built ship was about 425 ft. 
between 56 ft. beam, and the Ameri- 
can Liberty s Bog, dees about 416 ft. by 57 ft. An earlier 


mata | ng ritish-built tramp was abandoned 
use of the beam of 60 ft., which, it was soon 


realised, would prejudice maintenance "owing to the 
shortage of dry docks with adequate breadth. 

The comparison of labour available for ship-repairing 
in these two wars showed a marked decrease over the 
intervening 21 years. This was a period of ion 
- British shipbuilding and ship-repairing yards, with 

diminution in the number of apprentices 
cegieged end chilled tabs roduced ; thus, the 1939-45 


aa ee 


ry | war showed a reduction o: something like one-third of 


the number of men employed as compared ‘with the 
1914-19 war. 

An important factor to which reference should be 
made is the condition of ship-repair yards at the 
outbreak of war in 1939. Contrary to the penn ta in 
1914, which followed years of security of life, e 
trade and reasonable prosperity, the year 1939 
years of incertainty, aon yson 4 trade, severe —. 
tition, the loss of reserves, labour troubles. The 
lack of financial reserves, in particular, had prevented 
the modernisation of per soe Bay yore, and numerous firms 
were ill-equi the volume of work 
which descended upon them at the outbreak of the 
wat. Private firms were instigated to reopen derelict 
dry-docks, previously considered redundant or obsoles- 
cent, and, in some cases, the Admi assisted in the 
reinstatement of plant and facilities for ship-repair 
work. In other cases, the Admiralty took over derelict 
dry docks ay! arranged for them to be renovated and 
managed by private ree Nass. Fy apie firms. Reference 
might be madd 5 at this docks belonging 
to publicly owned au prition, pen many ship-repairing 
areas depend largely, if not entirely, on the facilities 
they offer. In many of these public dry docks, the 
t | facilities for ra Se Se were practically non- 
existent. Large numbers of cranes were installed at 
different od yet for expediting to vessels in dry 
dock, in certain areas, ants, air com- 
pressors, etc., big supplied by: the A Ity for hire 
to ship-repaire 

It is of Interest to pron the close contact established 
with the a: pete, rtments of Allied Govern- 
ments esta nited Kingdom. One result 
of such contacts gobs > ie ring of small-ship 
— firms, made up solely of such Allied labour ; 

tch yard was esta at Greenock, a Norwegian 
tiple yg RR ge age Brixham, and a 
olish yard at Birkenhead h of these Allied firms 
was treated exactly as their. British counterparts, 
which was readily accepted by them. The work the 
firms carried out was largely on vessels under their 
respective flage, but allocation of any Allied tonnage 
was made whenever necessary. 

During the 1939-45 war, private ship-repairing firms 
were required to contribute an appreciable proportion 
of their output to naval repairs, whereas, in peace time, 
the firms concerned were never called upon to repair or 
refit any White Ensign vessels. New construction for 
the Royal Navy is not dealt with in a similar manner ; 
on the contrary, orders for fighting ships are regularly 
placed with certain private shipbuilding firms. During 
the 1939-45 war, it became the for certain 
classes of ships of the Royal Navy to be placed regu- 
larly with private ship-repairing firms, with the result 
that each of these firms became fully ‘acquainted with 
the vg wood ship with which the Admiralty considered 
it was suited to deal. It is strongly urged that _ 
arrangement be continued in the days of 
effect would be to give a better balance o work, 
labour and management in touch with current ‘naval 
practice and requirements, increase the number of 
skilled men trained in the yards, and obviate the 
inefficient use of labour when an emergency arose. 


(To be continued.) 





CONFERENCE ON RADIOACTIVE TRACER ELEMENTS.— 
A conference on “ Applications of Radioactive Tracer 
Elements in Physics Research and Industry,” arranged 
by the Manchester and District Branch of the Institute 
of Physics, will be held from 2 p.m. on Thursday, July 10, 
until noon on Saturday, July 12, in the Physics Depart- 
ment of the University of Manchester. Dr. J. D. Cock- 
croft, C.B.E., F.R.S., Professor F. Paneth, F.R.S., and 
Mr. D. H. Wilkinson will give the opening papers. The 
conference will be open to anyone inte’ d, without 
charge, but admission will be by ticket ohly. Further 
particulars will be issued in due course and may be 
obtained from the conference . Mr. Ww. J. 
Meredith, F.Inst.P., Christie Hospital and Holt Radium 
Institute, Wilmslow-road, Manchester, 20, who will be 
a were 
to discussions. 
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SERVICE TYPE TEST OF 
‘THESEUS ’”” PROPELLER-TURBINE 
"  AERO-ENGINE. 


A OmRTIFICATE issued by the Ministry of Supply, 
and dated January 28, 1947, states that a Bristol 


Th Th. 1k ne satisfactorily. complet 
ea Decca ta tok 18, 1946, & aD hee eons service 
Te eT eas dimes tok schedule, adding that ; 
vas “the. fitet } r-turbine engine to pass this 
Sf) aoe 
th 1 durin test have given by 

Bri 4 y,. Limited. It is stated 


Aeroplane Company, 4 

that the duration of the full official test was 127 hours, 
that the total time during which the 
the test stand exceeded the scheduled duration of the 
test by only five hours, and that at no time was it 
ne to call upon the services of fitters. Towards 
the end of the test, two burners were removed by the 
test staff to check the fuel = pattern, but this was 
found to be perfect and rs were replaced 
without cleaning. The burners had been on the engine 
during development runs prior to the test and, except 
for thig check of two of them, were. untouched for a 
total Sie Donte & Heanes i Page ig. they gels 

engine changed uring the t; was one 
igniter plug and this had been in continuous use during 
earlier runs and. had completed 136 hours’ service. 
The oil filter was inspected, and the combustion cham- 
bers examined externally, after each 10 hours running, 
but no defects were observed at any time. 

For the whole of the type test, the engine was sup- 
ported on. the test stand by its normal overhung mount- 
ing structure, as in an aircraft, and drove a flight-t; 
propeller.. It is stated that there was a complete 
absence of vibration at all speeds and powers, and that 
it was impossible to detect visually any movement of 
the engine on its mounting. The strip inspection of 
the after the test showed a satisfactory condition 
thro .. The combustion-chamber distortion for 
so long Sam Set way cue See See See Se 
epicyclic - uction were indistinguish- 
Tio tok noe he added_ substantially greater 
effective cruising’ powers were taken from the engine 
during the test than will normally be used at altitude, 
but that ensuing tests will be carried out with increased 
take-off power; about 2,200 equivalent horse-power 
has been developed during calibration work.. 
Theseus Th. 11 which passed the type test was not 
fitted with a heat exchanger, but it is intended that 
the Thesus Th. 21, in which this feature is incorporated, 
shall be submitted for type test in due course, 

The Bristol Aeroplane Company have developed a 
gas-turbine aero-engine embodying a heat exchanger, 
utilising some of the waste heat of the exhaust gases, 
‘primarily from the point of view of the long-range 
operation of commercial aircraft, the added weight of 
the heat exchanger being more than compensated for 
by the fuel saving under these conditions. It is hoped 
to attain a specific fuel consumption of the order of 
0-5 Ib. per equivalent brake horse-power hour at 
operational altitude. For short routes, the Theseus 
Th. 11 would be used, the total fuel me Ro such 
service not being sufficient to justify the weight 


of the heat exchanger. An illustrated description of the | 343 


Theseus engine appeared in these columns on page 367 
of our issue of October 18, 1946, and it is not necessary 
to deal again with the details of the design. The latest 
figures made available, for weight, turbine and com- 
pressor revolutions, propeller speed and other items 
correspond with those given in the earlier article, but 
some modifications of power and fuel-consumption are 
indicated, no doubt based on later tests. The pre- 
liminary performance data now made available also 
enable comparison to be made between the heat- 
exchanger and the non-heat-exchanger engines. 

The maximum continuous power outputs, based on 
I.C.A.N. conditions, are, for the Theseus Th. 21, sea level 
static, 1,950 brake horse-power with 500 Ib. jet thrust ; 
sea level at 300 m.p.h., 2,380 equivalent brake horse- 
power; at 20,000 ft. and 300 m.p.h., 1,500 equivalent 

e -power. Equivalent brake-horse-power is 
defined as the propeller shaft horse- r plus the jet 
horse-power divided by the poticller olan, the 
latter being taken as 80 per cent. These differ 
but little from those given earlier, but data for the 
Theseus Th. 11, without a heat exchanger, have now 
been added. The outputs are, sea level static, 2,180 
brake horse-power with 600 Ib. jet thrust ; sea level at 
300 m.p.h., 2,700 ft. equivalent brake horse-power ; at 
20,000 ft. and 300 m.p.h., 1,680 equivalent brake horse- 
power. The fuel consumptions for aviation kerosene to 
the latest istry of Su y spealingene. om. {oe 
the Theseus Th. 21, sea-level static maximum power, 


0-70 Ib. per equivalent brake horse-power hour; 
sea level at m.p.h., 0-57 Ib. ; and at 20,000 ft. and 
300 m.p.h:, 0°53 ib. The c ing figares for the 
Theseus Th, 11 are 0-80 Ib. 0-65 Ib., and 0-62 tb. 
Flight of the Theseus is now being 
carried out; first installation being made on a 





Lincoln wRewone ae em 
airport took place on February 17, 
after the engine had passed the 
more than 18 months after the 
The Lincoln II is a four-engined heavy 
wing span of 120 ft. and an all-up weight of 75,000 lb., 
a crew of seven being carried for 
operations, It was selected for the i 


the Theseus engine in view of its nal 

altitude and the that ample space was 
available for flight observers and jer Fee gaan 
For the conversion, the two outboard power 
for attachment to the existing brackets o 
sane ge provided four gli 
power plants. new nié 
designed to allow for the installation of the Pipe 

and the discharge of the gases clear of the wing with 
flapsdown. Owing, however, to the thrust-line require- 
ments, the nacelle could not be slung 
permit of a horizontal ox ster the 5 
arranged with a downward slope of a 15 deg. 

red provided with a controllable flap to 

orifice area to be varied. A view the converted 
Lincoln II is given in Fig. 1, and of one of the 
mounted in the nacelle in Fig. 2, both on page 288. 
The Theseus power. t is built on to a steel- 
mounting structure, of the type supplied as standard 
engine equi it, and is divided into, bays by two 
fireproof The foremost of these lies imme- 
diately behind the main engine-m ing beams and 
the other between the power plant and the nacelle 
structure. As a result of this arrangement, the high- 
temperature region of the, engine, constituted by the 
combustion chambers and turbine casing, is isolated 
ponaye confi gutag helag Sorword ibe esas sole 
pumps and pump being forward of : t - 
head. All electric leads between the two bulkheads are 
carried within a duct which is ventilated from an 
opening in the nose cowl. The ofl tank-is of 15 gallons 
capacity and the oil cooler only 6 in: in diameter, the 
lubrication requirements being much smaller than those 
‘of a reciprocating engine of equivalent power. The 
cowling has hinged panels, secured by quick-release 
toggle fasteners, to facilitate inspection. With the 
exception of some recording instruments, fitted to 
obtain performance data, and certain electrical control 


a) 


5 


The boat the port and starboard-plants are interchange- 


able. 

The first tests are being carried out with De Havilland 
Hydromatic four-bladed propellers, 13 ft. in diameter. 
Rotol propellers will be used later. Various detail 
alterations were necessary in the aircraft, particularly 
in connection with the fuel. system, and the Merlin 
engines were changed for models of a later , but the 
installation of the new plants was carried out very 
expeditiously. The engines were received in the flight 
shed on December 24, 1946, and January 10, 1947, and 
the first ground run was made on January 24. Adverse 
weather and a snow-bound airport the first 
flight until February 17; It is the intention to fit 
Theseus engines to the Handley Page Hermes V airliner. 
This machine will haye an equivalent take-off horse- 
power of nearly 10,000, with a cruising speed of 

m.p.h. and a maximum range of 3,070 miles. It 
will carry 63 passengers. 





BrIvisH SOCIETY FOR INTERNATIONAL BIBLIOGRAPHY. 
—Extraordinary and special general meetings, as well as 
the annual general meeting, of the British Society for 
International Bibliography will be held at 2 p.m. on 
Tuesday, April 15, at the Institution of Electrical 
Engineers, Savoy-place, London, W.O.2. After ratification 
of various resolutions of the Council on the formation of 
a committee on documentation and a discussion on the 
suspension of several rules, the annual report and accounts 
will be presented. Following this, at 3 p.m., a paper on 
“The Use of the Universal Decimal Classification in 
Periodical Abstracting Services for Scientists and Engi- 
neers,” will be given by Dr. B. M. Crowther, deputy 
editor of Science Abstracts. 

Non-FERROvUs ScraP-METAL PrRICES.—A list of prices 
for non-ferrous scrap metals has been issued by the 
Ministry of Supply. The price, per ton ex works, of 
clean, untinned copper and of shell-band scrap is 1291., 
that of copper turnings 1171., that of zinc scrap 581. 10s., 
and that of zinc-alloy die-casting scrap 651. The prices 
of 70:30, 60:40 and 90:10 brass scrap range from 
831. 10s. to 1201. 10s., according to the nature of the scrap 
and its condition. Scrap cupro-nickel bullet envelopes 
having a maximum antimonial lead content of 0:08 per 
cent., is 1201. a ton. All the prices are those current at 
Ministry of Supply depots and refer to deliveries within 
the current and the next three calendar months. All 


inquiries should be addressed to the Directorate of 
Non-Ferrous Metals (Scrap Disposals rtment), | 
31-43, Norfolk-square, London, W.2. phone : 


PADdington 3434.) © 





4-IN. HYDRAULIC GRINDING 
MACHINE. 

Tue grinding machine illustrated in Figs. 1 to 3, 
on 284, has been designed by its makers, Cincinnati 
Milling Machines, rey Woodlands Farm-road, 

, Birmingham, for precise centre- grinding 
= ra on work not exceeding 4 in. i dlameter, 
and has several interesting characteristics. regards 
pos ten the machine is mace in two sizes, 
with distances of 12 in. and 18 in., respectively, between 
centres. Hand operation and automatic hydraulic 
operation are provided for both longitudinal table 
traverse and in-feed traverse of the w ad. The 
lay-out of the work head, tailstock, grinding wheel and 
totally-enclosed oe drive are shown in Fig. 1, while 
the controls, ich are within easy of the 
operator, whether ning or sitting, are shown in 
Fig. 2. The grinding wheel is 16 in. in diameter when 
new, and the maximum diameter of work of 4 in. is that 
which can be ground with a new wheel. The minimum 
diameter that, can be ground depends, of course, on the 
diameter of the wheel at any particular time, which 
also determines the total amount of in-feed 3 
the minimum diameter can be estimated from fact 
that when the wheel has worn down to 10} in. in 


diameter, the minimum grinding diameter is zero. 
The maximum swing over the table is 4 }§ in., thus per- 
mitting work having collars up to this 


diameter to be ground. The total in-feed adjustment 
by hand is 54 in. The maximum longitudinal table 
traverse is 163 in. for the smaller of the two machines, 
and is 22§ in. for the larger one. 

The wheel is driven by the 2-h.p. motor shown in 
Fig. 3,.mounted on a hinged platform, which can be 
easily tilted for correct tensioning of the driving belts 
and for changing belts. The normal speed with a 16-in. 
wheel is 1,550 r.p.m., but a decrease in wheel diameter 
will necessitate i 


an increase in . The motor 
and spindle ys are therefore made with two sets 
of ving different ratios; ‘there are two 


V-belts for each set. When the wheel has worn 
down to 13 in.-in diameter, the belt tension is taken 
off and the belts from one.set of grooves to 
the other to increase the spindle speed. In order, 
however, to prevent the fs em spindle speed being 
used accidentally with the larger wheel, the automatic 
lock seen-on the top strand of the belts in Fig. 3 is 
provided. This lock prevents a new wheel from being 
fitted to the spindle until the belts are changed over to 
the correct pulleys for running at the lower speed. 
The spindle is 1} in. in diameter in the two bearings, 
each 2} in. long, in which it runs. The bearings 
are of the firm’s “ Filmatic” type, and the total 
length of the spindle over them is 13} in., so that 
adequate axial support is provided. The overhang 
between the wheel and the front bearing is } in.; it 
will be seen in Fig. 3 that the overhang of the spindle 
pulley is also a minimum. It is claimed that the 

indle-and bearings are absolutely coaxial, and that 
the bearings are self-adjusting for variations in load 
arising from differences in the amount of stock to be 
removed. The bearings are completely submerged in 
oil, and should the oil level fall through neglect, a 
float-actuated switch cuts out the wheel motor before 
the danger point is reached. 

The table slides on ample ways, which are automati- 
cally lubricated with oil under pressure. It carries 


‘a platen on which the workhead and tailstock are 


mounted, and this table can be swivelled in the hori- 
zontal plane for taper grinding through an angle of 
134 deg. on one side of the longitudinal centre line and 
through 3} deg. on the other side. The power table 
traverse is actuated hydraulically but can also be hand- 
operated, by rotation of the left wheel seen in Fig. 2, a 
control giving two rates, of 0-10 in. and 1 in., respec- 
tively, per revolution. The rate of the hydraulic 
traverse is variable in infinitely small steps between 3 in. 
and 280 in. per minute. The rate is controlled by the 
knob seen below the handwheel, and by pushing this 
knob inwards a constant traverse rate of 3 in. per 
minute, for dressing the wheel, is obtained, without 
disturbing the pre-set grinding rate. The lever visible 
to the left of the handwheel starts the table traverse, 
workhead rotation and coolant pump simultaneously. 
The direction of the table motion may be determined 
either manually by the lever seen above the handwheel, 
or by the adjustable trips visible behind it on the front 

of the table. The trip reciprocating action is 
accurate to within 0-01 in., which is a useful charac- 
teristie when grinding close to a shoulder. The trips 
may be set so close as to result in a table reciprocation as 
small as yy in., the effect of which is similar to the grind- 
ing wheel reci ion sometimes provided. The knob 
seen below table-traverse starting and stopping 


be in Figs.) and 2, the workhead 
is motor-driven through belts. There are four speeds 
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Fria. 1, 


when an alternating-current motor is used, the range 
varying with the motor speed; for example, with a 
motor running at 1,000 r.p.m., the range is from 
150 r.p.m. to 670 r.p.m. The speed changes are 
made by shifting the V-belts on the four-step pulleys. 
When a direct-current motor is fitted the pulleys 
have three steps, giving a total speed range of from 
175 r.p.m. to 800 r.p.m. A rheostat is used to coniiul 
the speeds and the number of rates between the 
limits of each pulley change is therefore infinite. The 
motor, whether for alternating current or direct current, 
isof}h.p. It is mounted on a hinged foundation and 
has resilient attachments to damp out vibration, and 
a rapidly-actuated knob for belt tensioning and belt 
changing adjustments. The rotation of the workhead 
spindle is immediately arrested, when the motor is 
stopped, by a spring-actuated shoe-type brake. This 
brake remains in engagement as long as the spindle 
is stopped, and is released by a knob which also enables 
it to be rendered inoperative for as long as may 
be desired. The workhead is normally of the dead- 
centre type but a live-spindle type can be provided if 
desired, this type being fitted with draw-in collets or a 
chuck; am adaptor plate enables a centre to be fitted 
when necessary. Ihe tailstock, as shown in Fig. 2, 
has both lever and handwheel adjusting movements, 
the maximum traverse being 1 in. When the machine 
is provided with hydraulic in-feed mechanism, the tail- 
stock can be hydraulically-operated also, this attach- 
ment advancing and withdrawing the centre in syn- 
chronisation with the in-feed cycle. 

As may be inferred from the foregoing, the machine, 
although it always has hydraulic table traverse, is not 
necessarily provided with hydraulic in-feed traverse of 
the wheel. The standard machine has hand-operated 
traverse, but its scope can be increased by several 
attachments, the controls of some of which can be seen 
in Fig. 2. Hand in-feed is elected by the handwheel 
seen to the right of this illustration, this wheel having a 
micrometer dial graduated in steps equivalent to a 
reduction in the diameter of the work of 0-001 in., a 
complete revolution traversing the wheelhead through 
0-05 in. A mechanism on the wheel assembly enables 
finer movements to be obtained at will; with it in 
action, one full revolution of the handwheel is equiva- 
lent to a reduction in the diameter of the work of 
0-001 in. .When repetitive grinding is to be done, a 
stop can be used to limit the in-feed traverse. The stop 
operates in conjunction with the wheel micrometer dial 
so that the dial is in zero position when the stop is fully 
-engaged. This permits compensations for size to be made 
by moving the dial by the desired amount and then in- 
feeding to zero against the stop. The stop is automati- 








Fig. 3. 


cally disengaged when the grinding wheel is backed 
away. There is provision for automatio’in-feed at each 
table reversal when traverse grinding. The particular 
amount desired is selected by rotation of a knob having 
a dial with graduations, each of which represents a 
reduction on work diameter of 0-0005 in. A small lever 
engages or disengages the automatic in-feed in conjunc- 
tion with the operation of a button. The range 
automatic in-feed at each table reversal is from 0-0002 
in. to 0-005 in. in terms of work diameter reduction. 
Both hand in-feed and traversing grinding operations 
can be up when the machine is fitted with the 
hand-hydraulic in-feed attachment. This provides a 
rapid, hydraulically-actuated advance and withdrawal 
of the wheel, which is adjustable in stroke between 
in. and 1 in. The first partial in-feeding movement of 
the handwheel engages the h ic rapid advance 
and, thereafter, control is by the handwheel, either by 
itself or in conjunction with the in-feed stop, as in the 
standard machine. At the end of an operation the 
first movement of the hand 
the rapid hydraulic withdrawal movement. 








Fie. 2. 


plunge-cutting grinding in quantity, a completely 
automatic hydraulic in-feed cycle can be provided. 
The cycle, initiated by a single lever, consists of a rapid 
advance of the wheelhead, an infeed movement to the 
desired th, a dwelling movement, and rapid with- 
drawal. The rate of in-feed movement is adjustable by 
a single knob, and the length of stroke may be varied 
from zero to 0-03 in.; the rapid advance and with- 
drawal movements are the same as with the hand- 
hydraulic in-feed attachment. With either type of 
hydraulic in-feed, the starting and stopping of the 
workhead and of the coolant flow is automatically 
synchronised with the in-feed cycle: 

The hydraulic mechanisms are actuated by a pump 
driven by a }-h.p. motor. The hydraulic oil tank is 
integral with the base and is completely sealed against 
the ingress of dust and grit. The , mall unit, which 
includes both hydraulic oil and lubricating pumps, 
with appropriate filters, relief valves, and control 
valves, is housed under a removable cover at the back 
of the machine. It can be completely removed for 
overhaul, etc., without disconnecting any pipes. The 
coolant supply is derived from a pump driven by 4 
}-h.p. motor. The coolant tank is a com ent of 
the base adjoining the hydraulic tank, the partition 
between the two being of sufficient area to allow a 
considerable part of the heat generated in the hydraulic 
circuit to be dissipated. The receiver for the used 
coolant is made unusually large to give time for the 
grit and metal icles to settle out before the fluid 
overflows into the main tank. This receiver can be 
removed for cleaning through the large door visible in 
Fig. 2, at the back of the knee recess in the base. The 
curved lev.r seen above the coolant nozzle is a sensitive 
control for the coolant flow. A hinged curved splash 
guard on the table side extends from the workhead to 
the tailstock. A wheel-dressing device is carried on 
the tailstock. All power-operated mechanisms through- 


of | out the machine are either automatically lubricated or 


are submerged in oil. 





HaTFIELD MEMORIAL LECTURE.—By arrangement 


+ between the University of Sheffield (the trustees) and 


the Council of the Iron and Steel Institute, the second 
Hatfield Memorial Lecture, founded.in memory of Dr. 
W. 4H. Hatfield, F.R.S., will be delivered by Dr. O.:Sykes, 
F.R.S., of the Brown-Firth Research Lahoratories, Shef- 
field, at 8.30 p.m. on May 14, at the Institution of Civil 
Engineers, Great George-street, London; 8.W.1. The 
lecture, which will be delivered at the annual general 
meeting of the Iron and Steel Institute, will be entitled 


ie Steels for Use at Elevated Temperatures.” 
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-EMERGENCY USE OF GAS TURBINES. 














Fie. 2. Jnr ENGINES USED ror Snow CLEARING. 


EMERGENCY USES FOR GAS 
TURBINES. 

DuRine the recent bad weather, gas-turbine jet 
engines were used experimentally for clearing snow 
from railway tracks, and, during the shortage of coal, 
gas-turbine combustion chambers were used for firing 
works boilers. Messrs. Rolls-Royce, Limited, Derby, 
have provided us with details and photographs .of the 
latter application, and the London Midland and Scottish 
Railway Company have commented on the efficiency 
of the snow-clearing experiments. 

In the course of development work on gas turbines, 
Messrs, Rolls-Royce are continually using combustion 
chambers fired with paraffin, and it was thought that, 
rather than waste the resultant heat, it would be better 
to use it for raising steam in the works boilers. An 
experiment was made, therefore; with a combustion 
chamber from a Nene engine,* installed in the firebox 
of a boiler and supplied with paraffin. Ignition was 
effected with the torch igniters which are normally 
pd. on the engines, and forced draught was vided 

Y & 6-h.p, electric fan through a duct.. The first 


*xPeriment was successful and justified further applica-: 


- Later units were modified to burn standard 
VY fuel oil, and Fig. 1-on this’ page shows two com- 


Oe PS: vol. 162, pages 224 and 247 





bustion chambers fitted to two boilers, with provision 
for a third fitting, a common duct serving all three. A 
further supply of air enters the firebox between the 
periphery of the fire-hole door and the outside of a 
cylindrical shield which surtounds the combustion 
chamber. A brick arch is fitted. Messrs. Rolls-Royce 
have installed further combustion chambers in their 
motor-car factory at Crewe, their service station at 
Hythe-road, London, N.W.10, a factory of their asso- 
ciated company, Messrs. Rotol, Limited, and in the 
works of Messrs. A. V. Roe and Company, Limited, 
Manchester.. The oil consumption for one boiler is 
approximately 25 gallons an hour instead of 5 ewt. of 
coal an hour. The time taken to raise steam is about 
1} hours, compared with 4 hours for coal. 

The application of gas-turbine jet engines to snow 
clearance on railway lines during the recent bad 
weather is well known. It cannot be 
however, as a cial Two Rolls-Royce 

t engines* were mounted on a railway wagon, 
as shown in Fig. 2, each being approximately above one 
of the rails and directed slightly downwards. The 
wagon was pushed, jets forward, by a locomotive. An 
experimental rig of this type was used on the Birming- 
ham line near Tamworth ; on the single line between 
Saxby, Leicestershire, and Bourne, Lincolnshire; at 
Ribblehead, Yorkshire; Auldgirth, Dumfries; and 











* Ibid. 





Buxton and Ashbourne, Derbyshire. Over 3,000 yards 
of snow, lying to a depth of more than 2 ft., were 
Sosmd, Soe B.aome, rons soem Ph. was 
cleared. The action of the jets is to break up the snow 
into lumps ard blow it to both sides, clear of the jets. 
It. proved. to be a slow operation, however, and the 
same length of track had to be traversed many times* 
On occasions, it. was necessary to use spades to assist 
in clearing a path. 





1,500-FT. WELDED CONTINUOUS- 
GIRDER BRIDGE. 


Waar is thought to be the longest welded continuous- 
girder bridge in existence has been built across the 
River des Milles Iles at St. Rose, about 15 miles north 
of Montreal. The river forms one of the branches into 
which the St. Lawrence divides at Montreal Island and 
is used mainly by small pleasure craft, so that the 
headroom required is limited. The feature of the bridge 
of interest and importance is the fact that it consists of 
a welded continuous-girder 1,500 ft. long, rather 
than its height above the river or any special problem 

resented in the construction of the piers. The bridge 
ies on the main road fro. Montreal to the Laurentides ~ 
Park and carries mainly motor traffic. The roadway 
is 25 ft. wide, with two 4-ft. sidewalks, und is designed 
to carry four 20-ton vehicles abreast, or two of 25 tons 
side by side. It replaces an old wooden bridge, carried 
on rock-filled timber cribs, which had been in continu- 
ous service since 1830. 

The decision of the Department of Public Works of 
the Province of Quebec to adopt a welded continuous 
girder of such unprecedented length was based on the 
satisfactory performance of a number of shorter bridges _ 
embodying the same type of construction. The first, 
645 ft. long, was built in 1936 at St. Anne de la Perade 
on the main road between Montreal and Quebec. The 
cost of this bridge compared very favourably with that 
estimated for a riveted structure, and it was considered 
to present a better aj ce. It was followed, in 
1937, by a 255-ft. bridge at Louisvillé, on the same road, 
and shortly after by a 486-ft. bridge across the Becan- 
court River, which lies some 20 miles south of the St. 
Lawrence. A further example was a bridge, 640 ft. 
long, over the River Rouge at Calumet, 50 miles west 
of Montreal. 

The St. Rose bridge consists of 14 spans varying in 
length from 90 ft. to 126 ft. They are disposed sym- 
metrically about the central pier, to which the two main 
continuous girders are fixed. These are spaced at 
32-ft. centres and a 52-ft. wide concrete deck, 
8 in. thick under the roadway and 6 in. under the side- 
walks. The bridge is in the form of a flat curve, the 
height at the central pier being 8 ft. above that at the 
abutments. The built-up girders vary in depth from 
9 ft. at the central pier to 4 ft. 7 in. ten ee 9 
spans, the flange plates ranging in thickness from 2} in. 
tolgin. Web fare # in. thick are used throughout, 
with heavy plate stiffeners over the bearings and inside 
stiffeners at intermediate points. These latter con- 
sist of 6 in. by 3} in. by 4 in. angles, toe-welded to the 
webs ; they are calculated to provide buckling strength 
equivalent to conventional double-angle stiffeners. 
Every second stiffener is capped to form a seat for a 
floorbeam, these beams being faced and welded to the 
girder webs for shear only. The sidewalks are carried 
on cantilever brackets, similarly faced and welded to 
the girder webs for shear only. They are connected to 
the floorbeams by tension straps passing over the 
girders. The girder bottom flanges are braced by knee 
brackets for every floorbeam in the compression zone 
and for alternate floorbeams elsewhere. Over the 
piers, the floorbeams are deep welded girder sections, 

roportioned to act as a bracing frame adequate for all 
onal forces. No permanent ‘op or bottom laterals 
are provided, the concrete deck being calculated to 
resist all lateral loads. Light temporary diagonals 
were installed for aligning the girders during erection, 
but were removed after the concrete of the deck had 
been poured. a 

At the abutments, flush roadway expansion joints of 
the over-lapping finger type are provided. These per- 
mit of a total movement of 9-7 in. for half the bridge, 
which is equivalent to a temperature range from 
— 40 deg. F. to 120 deg. F. The pier members which 
support the girders are provided with disc bearings to 
equalise the loads and have rollers varying from 5% in. 
to 6§ in. in diameter. The rollers are carried in nests 
and their direction of motion is positively controlled. 
In the design of the girders, calculation of moments and 
shears were based on the moment-distribution method, 
adjusted for variable moments of inertia. Field joints 
were located as close as practicable to points of least 
moment in each span, the girders of the longest spans 
being fabricated in lengths of 87 ft. 6in. and 58 ft. 6 in. ; 
the corresponding weights were 16} and 11} short tons. 
The total weight of structural steel in the’ 
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and the flat and field splice holes were drilled from steel 
templates, temporary field 7. plates being drilled 
from the same templates. When the girder sections 
were in position in the field, these splice plates were 
secured to them by pins, this assuring correct assembly. 
Erection was carried out by means of a a 
traveller, a portable steel bent being maps Oe wr his 
the central girder sections - each span bef 
sections were in connecting the 
reliance was placed “alias on the pinned ae 
plates, as it was impracticable to calculate in advance 
the correct elevation of the partly-strained members. 
Levels taken after seven spans had been erected showed 
an extreme error in elevation of § in. in the first 
and less than } in. in any other. Field welding was 
started after the third span had been assembled and 
was kept throughout at three spans behind erection, 
which was carried out from the south end of the 
bridge to the north, The procedure first adopted 
was to commence welding at the centre of the web 
plates, proceeding outwards to the flanges, which were 
then butt-welded. This regime was abandoned when 


buckling was found to occur in the web during the | Ba 


pea lp sce. operation, this being due apparently 
to the transfer of stresses when the top splice plates of 
the flanges were removed to permit welding to proceed. 
The matter was dealt with by flame-cutting the webs 
and re-welding them after the flange welds had been 
completed. A new procedure was then adopted, the 
webs being partly welded, for distances of 12 in. 
from the top and bottom, the flanges then being welded 
before the web welds were completed. The object 
aimed at was to balance as far as pessible the longitu- 
dinal contraction, which amounted to about § in. per 
joint. The splice holes in the flanges were plugged 
and welded over. Strength considerations did not 
arise, as the net areas of the plates were more than ample 
for the calculated stresses. The bolt holes in the webs 
were plug-welded for appearance. 

Concrete for the deck was poured in sections which 
extended between points of dead-load contraflexure 
in the girders, and which varied in length from 54 ft. to 
72 ft. The concrete pour extended over the roadway, 
the sidewalks and fascias which masked the sidewalk 
brackets giving a uniform external appearance to the 
bridge throughout its length. The _ used were 
of 1-in. timber nailed to 2-in. by 6-in. and 2-in. by 8-in. 
stringers, which spanned the spaces between the 
floorbeams. The deck contains 2,200 cubic yards of 
concrete and was poured in 27 sections at the rate of 
one a day. No longitudinal or lateral constructional 
joints were provided in the deck. Experience had shown 
that there is great difficulty in maintaining such 
joints in the severe Canadian climate, and it was con- 
sidered that sufficient bond existed between the steel 
and concrete to provide for the different expansion 
coefficients. The bridge was built for the Department 
of Public Works of the Province of Quebec by the 
Dufresne Engineering Company, Limited, of Montreal, 
Messrs. Baulne and Leonard, of Montreal, acting as 
consulting engineers. The steelwork was fabricated 
and erected by the Dominion Bridge Company, Limited. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ THorrumM.”’—Single-screw cargo vessel, built 
by the Burntisland Shipbuilding Company, Limited, 
Burntisland, for Imperial Chemical Industries, Limited, 
London. Main dimensions: 189 ft. by 28 ft. 5 in. by 
11ft.10in.; deadweight capacity, 635 tons on a draught 
of 10 ft. 8 in. The seven-cylinder two-stroke Diesel 
engine, of 545 b.h.p., was supplied-by British Polar 
Engines, Limited, Glasgow. Trial trip, March 26. 


M.S. “La CoRDILLERA.”’—Single-screw cargo vessel, 
built and engined by Messrs. William Doxford and Sons, 
Limited, Sunderland, to the order of Messrs. Buries 
Markes, Limited, Londen. Main dimensions: 435 ft. by 
60 ft. by 29 ft. 3in.; deadweight capacity, about 9,200 
tons. Doxford opposed-piston five-cylinder ofl engine, to 
give a ahead speed of 14 knots. Trial trip, March 28. 

8.8. “ Asta.”—Single-screw cargo vessel, built by 
Messrs. Sir James Laing and Sons, Limited, Deptford 
Yard, Sunderland, for Messrs. Cunard White Star, 
Limited, Liverpool. Main dimensions : 480 ft. by 64 ft. 
by. 34 ft. 10 in.; deadweight capacity, about 11,000 tons. 


Double-reduction geared turbines supplied by Messrs. |: 


Richardsons, Westgarth and Company, Tented, Hartle- 
Pool. Trial trip, April 2. 
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InstrroTion oF MucHantca, ENGINEERS. 
Member.—Frederick Munns, Eastleigh, Hants. 
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Herbert Gibb, m; Thomas B: 
Derby; John Kenneth Hunter, B.Sc. (Eng.) (Lond. 
‘a _ at Colonel George 
Teeter Mckilinen’ Bef ind ‘EME, B.A.O:R. ; 
John Macaulay, "Trinidad ; Wilfred Mc 
c. ? MacNiven, 
Mae{id i-Goluimanse Tran —. Bagh, Yoen Patrick, 


Dunedin, N.Z.; John Jackson Pollock, M.C., Johannes. 
burg; Shyam Lal Saksena, M.B.E., Bombay. 


InstiTvTion or Structural ENGINEERS. 
Rese ge ichegh gles toy 
.;) on, Ww, 
; William Jc cae —— 
Sydney, Australia ; 8. M. 
Sidney 


Grimes, St. Albans, Herts. ; ey Ryland 
Harmar, Watford, brag Eric Thomas Carr 
Ealing; John William H Oxford ; Lawrence 
Lee Kenchington, Watford, Herts.; George Cyril 
Lillicrap, th, Kent; William Jeffrey Mair, 
res, London ; Elwyn Llewellyn Morgan, Man- 
chester ; Denis O'Leary, Dublin ; Kandasamy Rama- 
nathan, Norton Bridge, ; Karl Michael § Strauss, 
London ; Sydney Hamilton Wan Ping, Ruislip, Middx. ; 
John Shaw, Johannesberg, 8. Africa. 

Graduate to Associate Member.—Thomas Welles 
Beecham, rage ins Warwickshire; Robert 
Lowrey Coulson, B , Co. Durham ; Alexander 
Stewart Crockett, Rotherham ; William Curtin, 
London ; John Gordon Faber, South Croydon, Surrey ; 
Kenneth Lionel Claude Freeborn, West Drayton, 
Middx.; Gordon Emmerson Garvey, Middlesbrough ; 
Alan Bowker Lee, Bolton, Lancs.; Alan Lawson 
Little, Hatch End, Middx.; Panogodage Henry 
Perera, Bembelapitiya, Gorin; Mohan Lal Sharma, 
Rajputana, India; James Vaughan Taylor, Darling- 
ton ; Ivan Lee Ward, Jerusalem ; John Olav Williams, 
Bolton, Lancs. 





BOOKS RECEIVED. 


The BBC German Vocabulary. German-English. 
English-German. Being the Glossary of Modern Service, 
Technical and Other Terms Compiled for the British 
Broadcasting Corporation for Their German Language 
Broadcasts. By L. Hamiron. Published for John 
Bellows Limited by Longmans Green and Company, 
Limited, 43, Albert-drive, Wandsworth, London, 
8.W.19. [Price 7s. 6d. net.] 

Smithsonian Institution. Publication No. 3821. Plastics 
and Metals: Competitors or Collaborators? By G. K. 
ScRIBNER. Publication No. 3831. The Introduction 
of Abacd (Manila Hemp) into the Western Hemisphere. 
By H. T. Epwarps. Publication No. 3832. Growing 
Rubber in California. By E. L. Perry. Smithsonian 
Institution, Washington, D.C., U.S.A. 

Practical Plastics Illustrated. A Guide to the Principles 
and Practice of Modern Plastics. Edited by Pavut I. 
SmirH. Odhams Press Limited, Long-acre, London, 
W.C.2. [Price 10s. 6d.] 

United States Bureau of Mines. Miners’ Circular No. 57. 
Metal-Mine Accident-Prevention Course—Section 7’. 
Health and Miscellaneous Hazards in Metal Mines. 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C., U.S.A. [Price 
20 cents.) 

The Aeronautical Dictionary. By THomas A. DICKINSON. 
Pitman Publishing Corporation, 2, West 45th-street, 
New York. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 16s. 
net.) 

Dampningen ved Torsi nger « Krumtapaksler. 
With an English Summary. By PER DRAMINSKY. 
Nyt Nordisk Forlag Arnold Busck, Copenhagen, 
Denmark 


Ministry of Transport. Railways Division. Railway J 
Accidents. Report on the Derailment.which Occurred on 
the 10th November, fe aap pene is age ed 


need 4. 
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PERSONAL. _ 
Sm Harowp HakTLey, K.0.V.0., O.B.E., F.BS., is 
relinquishing the position of chairman of the British 


pieremeen Aewere Comper So meee amen ot 


the British Overseas Airways | in ‘pubéession 
to Lord Kworiys, K.0M.G., D-F.O. MR. G: J. R. 
‘D’ERianoer, O.B.E., at present chiet chiet executive ‘officer 


Haroip Brown, G.B.B., KOB. 


Sm STANLEY ANGWIN, D.S.0., M.C., M.1.E.B., chair- 
man of Cable and Wireless, ; has succeeded 
L7.-Cou. Sm GroreE Liz, 0.B.E., geeeeac mi as 


McBain, chairman of the Radio Research Board 


Sm Epwarp Saussvry, 0.B.E., D.Sc., F.R.S., secre- 
tary of the Royal Society, has been made chairman of 
the Forest Products Research Board in succession to 
Prorrssor V. H. BLACKMAN, Se.D., F.R.S. 


Sim- ARCHIBALD Harris is to be released from his 
duties as Timber Controller on April 30. The President 
of the Board of Trade has appointed Mr. BE. B. Monx- 
House, O.B.E., at present Deputy Controller, to be 
Timber Contreller with effect from May 1. 


Sm Pari Warter, who has been the Board of 
Trade’s Adviser on Trading Estates since January, 1946, 
has relinquished this post owing to pressure of other 
business. 


Sim Cartes Doventy, K.C., has been appointed 
chairman of the Court of Inquiry set up by the Ministry 
of Labour to investigate the causes of unrest in the wire 
and wire-rope industry. . The other members of the Court 
are Mr. C. MAURICE HANN and Mr. W. E. C. LAZENBY. 


Mr. A. B. Matiinson, M.I.Mech.E., M.1.E.E., Worsley- 
street, Salford, 3, Manchester, informs us that the con- 
sulting engineering practice which he has carried on 
since 1911 is now operating as A. B. MALLINSON AND 
Company. The partners are himself, Mr. A. C. MALLIN- 
SON and Mr. R. F. A. MALLInson, M.B.E. 


Mr. J. S. Huronison has been elected vice-chairman 
of the British Oxygen Company, Limited. 


Mr. A. J. Puimpor, 0.B.E., M.A., B.Sc., F.Inst.P., 
Director of the British Scientific Instrument Research 
Association, has been appointed Director of the Scientific 
Instrument Manufacturers’ Association of Great Britain, 
Limited, as from April 1, while continuing as Director of 
the Research Association. ‘He will use the offices of the 
latter Association, 26, Russell-square, London, W.C.1. 


Mr. J. M. Bruce and Mr. B. H. BULLEN, B.Eng. 
(L’pool), have been appointed to the Colonial Service as 
executive engineers in the “Public Works Department, 
Nigeria. Mayor A. BE. Bamy, A.M.I.B.E., has been 
appointed an electrical engineer in Nigeria. 


Mr. C. F. Ross, B.Sc. (Eng.) (Lond.), A.M.I.Mechb.E., 
has been appointed assistant locomotive works manager 
of the London and North Eastern Railway Company, 
Doncaster. 


Mr. NORMAN RaDieEy, M.B.E., has been appointed 
resident overseas sales and service representative for 
Messrs. F. Perkins, Limited, Peterborough, in the Union 
of South Africa, Northern and Southern Rhodesia, 
Kenya, and Portuguese East Africa. 


Mr. F. C. LovueHBorovGH has been appointed sales 
manager, Equipment Division (Commercial) of the 
Plessey Company, Limited, Ilford, Essex. 


Mr.. C. A. Tomas, vice-president and_ technical 
director of the Monsanto Chemical Company, St. Louis, 
Missouri, U.S.A., has been awarded the Industrial 
Research Institute Medal for 1947 for his outstanding 
contributions to the field of industrial research. 


THE HARLAND ENGINEERING COMPANY, LIMITED, 
B.E.P. Works, Alloa, Clack hire, have appointed 
Messrs. MAHINDRA AND MOHAMMED, LumTeD, of 
Bombay and Calcutta, to be their agents in India. 


THe INDUSTRIAL DIAMOND INFORMATION BurEAv, 

originally established in 1943 by the Diamond Trading 

, Limited, at 32-34, Holborn Viaduct, London, 

E.C.1, has been taken over by the DiaMonD RESEARCH 

DEPARTMENT of INDUSTRIAL DisTRIBUTORS (1946), 

Luarep, and will continue to function at the same 
address. 





Messrs. Feropo Limrrep have now opened e new 
South London dépot at Ferodo House; 35, Clapham 
High-street, 8.£.4 (telephone: MACaulay 3381. Tele- 
grams : Frodofix Phone.) 


Messrs. RICHARD. Orrrran. AND Company, Leora, 
have formed anew subsidiary company in North America 
to be known as. RICHARD | HERATING 





INCORPORATED, 665, Fifth-avenue, New ‘York, U.8.A- 
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satis FROM THE NORTH. 
GLasaow, Wednesday. 

Scottish Steel.—The extended working week is now in 
operation. Fuel and other shortages will prevent the 
full benefit of the agreement with the men being realised 
for some time, but the managements are doing their best 
to operate-the agreement. If more coal and other raw 
materials were available, a marked increase in output 
could be achieved immediately, but these factors are 
beyond the control of steelmakers themselves. Mean- 
while, the output is about 8,000 to 10,000 tons a week 
below eapacity, and efforts to convert furnaces to oil- 
burning are. being pushed forward with the maximum 
speed. Here again the shortage of plant and storage 
tanks, tank waggons, etc., prevents any spectacular 
progress. The export quota for Period 2 has been cut 
by 30 per cent. compared with Period 1. Re-rollers and 
sheetmakers are anxious about supplies of “ semies,”’ 
though se iar they have had only limited grounds for 
complaint. It appears that billets will remain in short 
supply unless the Government succeed in their an- 
nounced intention to try to buy from abroad. The 
demand ¢rom the shipyards is unchanged, and supplies 
have been moving fairly steadily, despite the numerous 
difficulties confronting steelmakers. Sheets are ex- 
tremely short, and delivery dates still tend to lengthen. 
Pig iron has been affected by the dockers’ strike at 
Glagow, and with a continuing shortage of steel scrap 
steelmakers’ prospects of getting the materials they need 
are somewhat remote. There is a general feeling here 
that the position regarding raw materials may deteriorate 
rather than improve during the next few weeks. 

Scottish Coal—Supplies have been improving this 
week, but are still below the market requirements. Gas 
and electricity undertakings have rebuilt their stocks to 
& moderate extent, the bulk of the improvement taking 
place at the power stations. Steelworks are not so well 
placed, however, and are only able to operate to about 
four-fifths of normal capacity. Coke-oven programmes 
also are still curtailed severely. House-coal allocations 
have been restored, but the demand continues unabated. 
The summer programme for the household market is 
believed to be settled, and the tonnages allocated-should 
be known shortly. It is expected that merchants’ 
quantities will be lower than during the winter, but at 
least equal to the quantities allocated last summer. This 
may bea pointer for the outlook for next winter, and 
confirms the Government’s promise not to reduce the 
allowance of solid fuel for domestic purposes. The rail- 
ways are threatening to increase rents to merchants, 
which tends to deter the merchants from throwing their 
full weight into the battle for better. stocks for next 
winter. The five-day week is still the central topic here ; 3 
so far, apparently, no arrangements have been made to 
counteract the loss of Saturday’s output and it is difficult 
to see how any really effective system can be devised at 
this late stage, especially in narrow seams ; more space 
must be provided if men are to be allotted a larger task 
on the five working shifts. A deeper under-cut would 
oul to offer the simplest way of ae the daily 
ou 





NOTES FROM SOUTH YORKSHIRE. 
Iron and Steel.—Fuel and power cuts continue to 


dominate the position and make it impossible to supply 
all the steel required. Some agricult ring 





firms, pressed for deliveries, are unable to work full time | sumers’ 


because they are subject to a 33} per cent. allocation of 
the November figure for coal. They have appealed to 
the Ministries of Agriculture and Fuel to endeavour to 
bring the supply at least to 50 per cerit. In some cases, 
the manufacturers have been fortunate enough to have 
acquired. stocks of steel sheets and other materials, but 
there is not enough fuel for the production of agricultural 
machine parts and agricultural tools urgently needed. 
A leading firm of forge-masters and steel rollers has 
embarked upon a. big scheme to electrify the whole 
plant.and eliminate the use of coal. Some leading steel- 
makers, for some little time, have been using fuel oil for 
steelumelting and find it satisfactory, although rather 
more ¢ostly than best coal. Shortage 

all branches.of Sheffield industry, and, on the present 
basis. of about four days’ work a week, there is little 
prospect of any improvement in supplies. 

South Yorkshire Coal Trade.—Pit holidays have reduced 
the available supplies and there is a general complaint 
of shortage of industrial coal. Heavier demands for 
locomotive fuel were made before the holidays to build 
up depot stocks which amounted only to three days’ 
supply. Gas coal. is in strong request, and gas distri- 
butors need more coke-oven gas than can be supplied 
by the coke-works owing to the coal shortage. Electric 
Power stations have been able to add to their stocks 
with the aid of opencast coal, the production cf which 
is being intensified. Household coal is coming forward 
slowly, and in many cases is screened opencast coal. 





NOTES FROM THE SOUTH- WEST. 

Carpirr, Wednesday. 
The Welsh Coal Trade.—Reports that the Government 
were contemplating the importation of coal into the 
country to meet the demands of industry aroused a good 
deal of interest in South Wales during the past week. 
It has been stated that it was the intention to bring in 
about 500,000 tons a month during the next twelve 
months. Inquiries have been made apparently as to the 
suitability of the South Wales ports to handle this type 
of import and the Great Western Railway Company, 


as owners of the chief Welsh docks, have left no doubt. 
.of the ability of the district to cope with the traffic. 


They have pointed out that, during the general strike of 
1926, about one end three quarters million tons of foreign 
coal were receivered here, of which 600,846 tons were 
received at Cardiff, 259,053 tons at. Swansea, 212,805 
tons at Newport, 484,155 tons at Barry, 80,529 tons at 
Port Talbot, and 70,766 tons at Penarth. Trading has 
been extremely difficult on the Welsh steam-coal market 
throughout the week. The demand, especially inland, 
has been at a high level and although the recent improve- 
ment in outputs has been fully maintained there is still 
an acute shortage of supplies. Heavy deliveries were 
being made under standing orders to the public-utility 
undertakings, and these accounted for a large portion of 
current productions. What coal was left was shared as 
evenly as possible by salesmen, so as to ensure that the 
most pressing requirements of industrial consumers were 
met. There was no coal to spare for export as cargo to 
the foreign trades. Bunker shipments to the principal 
British coaling stations were on a reduced scale, but 
supplies of bunkers were available for delivery at the 
local and other home ports. Cokes and patent fuel 
were in steady demand, but will not be easy to secure for 
some time to come. 

Swansea. Steel-Sheet Indusitry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate had a very firm 
tone and a satisfactory volume of orders was executed. 
Better weather improved transport facilities and the 
production is gradually increasing. In exports there 
was a spurt in business and the quantity sold was very 
much larger than has been the case for many months. 
Steel sheets continue to be sought after. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
“ MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades still occasion uneasiness, but are improving. 
With congestion on the railways appreciably easier, 
deliveries of fuel and other raw materials are increasing 
and an early material expansion in output of commo- 
dities is confidently expected. Larger supplies of. coal 
and coke, however, are still urgently needed. The 
continued shortage of pig iron compels consumers to 
make extensive use of iron and steel scrap, the demand 
for which is met, though supplies are less plentiful than 
they have been. High-grade foreign iron ore is coming 
to hand in satisfactory quantities, but the rather better 
deliveries of native ironstone do not cover requirements 
fully. Steel producers have heavy commitments. Pro- 
gress with the clearance of delayed deliveries is slow. 

Foundry and Basie Iron.—High-phosphorus pig iron 
is in short supply. Allocations are insufficient for con- 
actual requirements and further curtailment in 
deliveries. may be unavoidable in the near future. Since 
the discontinuance of production of Cleveland brands, 
foundry owners have had to look elsewhere for supplies, 
and haye been dependent largely on regular deliveries 
from the Midlands. The output of the basic blast 
furnaces fully meets the requirements of the local 
steel-producing plants. 

Hematite, Low-Phosphorus and Refined Iron.—The 
production of East Coast hematite barely suffices to 
meet requirements and the increasing demand is likely 
soon to exceed the present supply. Distributable parcels 
of low- and medium-phosphorus grades of iron are only 
just sufficient for current needs. There is a ready sale 
for refined iron. 

Manufactured Iron and Steel.—Branches of industry 
turning out semi-finished and finished iron are busily 
occupied, and ‘work in hand will take some months to 
complete. Steelmakers have heavy commitments and 
there is no abatement in the demand for larger deliveries. 
Scarcity of semi-finished products is acute and any usable 
inferior crops are promptly taken up by re-rollers. 
Billets, in particular, are in short supply and the pro- 
mised imports from the Continent are anxiously awaited. 
All finished commodities continue in very strong request. 
The demand for black and galvanised sheets is heavy ; 
makers are fully sold over periods extending beyond the 


third quarter of the year. -Plate producers, have very |. 


heavy order books and cannot cope fully with customers’ 
claims for delivery under running contracts. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Western 
Centre: Monday, April 14, 5 p.m., Institute of Engineers, 
Park-place, Cardiff. ‘‘ Electricity Supply as a Consumer 
Service,” by Mr. C. T. Melling. South Midland Centre : 
Monday, April 14, 6 p.m., Midland Institute, Birming- 
ham. Faraday Lecture: “‘ Generation and Distribution 
of Electricity,” by Mr. J. Hacking. Also before the 
Institution; Monday, April 21, 6 p.m., Central Hall, 
Westminster, 8.W.1. Radio Section: Tuesday, April 15, 
5.30 p.m., Victoria-embankment, W.C.2. Discussion on 
“Does Standardisation Conflict with Progress,” opened 
by Mr. J. W. Dalgleish. North-Western Measurements 
Group: Tuesday, April 15, 6 p.m., Engineers’ Club, 
Manchester. “ Calibration of Uniform-Field Spark-Gaps”’ 
and “‘ Design of an Ellipsoid Voltmeter,” by Dr. F. M. 
Bruce.. Transmissi Section: Wednesday, April 16, 
5.30, p.m., Victoria-embankment, W.C.2. “Irish Elec- 
tricity Supply System,” by Messrs. A. Burke, R. C. Cuffe 
and W. O’Neill. 

INSTITUTE OF TRANSPORT.—Monday, April 14, 5.30 
P.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘Civilian Transport Problems in 
the Middle East in War Time,” by Mr. Harold Elliott. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 15, 
5.30 p.m., Great George-street, S.W.1. ‘‘ Temporary 
Works and Constructional Devices Used in the New 
Waterloo Bridge,” by Messrs. P. R. Alderman and F. E. 
Prior. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 15, 
5.30 p.m., 85, The Minories, E.C.3. ‘“ High-Creep 
Strength Austenitic Gas-Turbine Forgings,” by Mr. 
D. A. Oliver and Mr. G. T. Harris. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 15, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“ Light and Colour for Works Equipment,” by Mr..W. 
Robinson. 

INSTITUTION OF THE RUBBER INDUSTRY.—Tuesday, 
April 15, 6.30 p.m., Waldorf Hotel, Aldwych, W.0C.2. 
Annual Meeting. ‘Carbon Black in the U.K.,” by Mr. 
T. R. Dawson. 

Roya StatisticaL Society.—Industrial Applications 
Section: Tuesday, April 15, 7 p.m., Lemington Glass 
Works, Limited, Lemington-on-Tyne. ‘“ Statistical Con- 
trol of Blown Glass-Ware,” by Messrs. J. Elliott and W, J. 
Jennett. Wednesday, April 16, 6.30 p.m., 95, New-street, 
Birmingham. Discussion on “ Standardisation.” 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 15; 7 p-m., 198, West-street, Sheffield. ‘“‘ Non- 
Metallic Inclusions in Steel,” by Messrs. J. L. Rait and 
H. W. Pinder. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, April 15, 7-30 p.m., George Hotel, 
Luton. “ Driving Axles,” by Mr. E. B. Wilson. Bristol 
Centre: Thursday, April 17, 6.45 p.m., Grand Hotel, 
Bristol. Film Display. 

Royat Soormry or ArTs.—Wednesday, April 16, 
5 p.m., John Adam-street, W.C.2. ‘“ Economic Re- 
construction—Production,” by the Rt. Hon. Oliver 
Lyttelton. 

NEWCOMEN Socrery.— Wednesday, April 16, 5.30 p.m., 
Science Museum, 8.W.7. ‘“‘ Wind-Shafts,” by Mr, Rex 
Wailes. “Wind Mills of Hanover,” by Capt. D. W. 
Muggeridge. 

InsTiTUTION OF PRODUCTION ENGINEERS.—Sheffield 
Section: Wednesday, April 16, 6.30 p.m., Royal Victoria 
Hotel, Sheffield. “ Stainless Steels,” by Mr. Tupholme. 
Birmingham Section: Wednesday, April 16, 7 p.m., 
James Watt Institute, Birmingham. Annual Meeting. 
“ Gear Cutting,” by Mr. F. J. Everest. Manchester 
Section: Wednesday, April 16, 7.15 p.m., College of 
Technology, Manchester. “ Broaching,” by Mr. E. P. 
Edwards. Glasgow Section: Thursday, April 17, 7.30 
p.m., 39, Elmbank-crercent, Glasgow. Annual Meeting. 

RoyaL AERONAUTICAL SocreTY.—Thursday, April 17, 
6 p.m.,. institution of Civil Engineers, Great George- 
street, S.W.1. “‘ Testing Civil Aircraft,” by Mr. P. A. 
Hufton. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Thursday, April 17, 7 p.m., Technical College, 
Unity-street, Bristol. ‘‘ Fluid Couplings,” by Mr. A. R. 
Vickers. ~ Institution: Friday, April 18, 5.30 p.m., 
Storey’s-gate, S.W.1. Film Display. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 18, 6 p.m., Mining Insti- 
tute, Newcastle-upon-Tyne. “ Lithgow Propeller Tunnel 
Experiments,” by Messrs. Arnold Emetson and L. w. 
Berry. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 18. 
6.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Some Notes on 











Ropes,” by Mr. R. P. Mears. 
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RoOyaL NAVAL VOLUNTEER (WIRELESS) RESERVE.— 
The Admiralty announce that the Royal Naval Volunteer 
(Wireless) Reserve is being reconstituted: This Reserve 
will consist of specialist officers, wirelsss operators and 
radio electricians. Units will be formed in the major 
towns of Great Britain and Northern Ireland, and training 
centres will be set up wherever possible. Wireless 


exercises will be arranged for units, and instruction in , 


Fie. 2. 


touch-typing, wireless procedure, and servicing of wireless 
sets will be given. Only officers and men who served in 
the Royal Navy during the recent war and have been 
released, are at present eligible to join the Royal Naval 
Volunteer (Wireless) Reserve. Further details can be 
obtained on application to the office of the Admiral 
Commanding Reserves, Queen Anne’s Mansions, London, 
8.W.1. 








THE ROYAL AERONAUTICAL Socrety.—The consti- 
tution of the Council of the Royal Aeronautical Society 
for the year 1947-48 has now been announced. The 
President is Sir Frederick Handley Page, O.B.E., and 
the vice-presidents, Sir A. H. Roy Fedden, M.B.E., D-Sc., 
Mr. A. Gouge, B.Sc., and Mr. Griffith’ Brewer. The 
President and the vice-presidents are elected in May 


‘and: June, and take office in October. 
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newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 





ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the art _— two-colour supplement, as 
well as for insets, can be obtained on application to 
the .. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot fe guaranteed. 

The charge for advertisements classified under the 
headings of “ Appointments ;” “Situations 
Wanted,” “‘ Tenders,” etc., is 8s. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s, inch 
If use is made of a box number the extra is 
le. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
-_ Pe all classified advertisements can be obtained 

e following rates :—5 per cent. for six; 1 
cent. for thirteen ; 25 per cent. for petal Bro Bi 
334 per cent. for fifty-two insertions. 





TIME ror RECEIPT or ADVERTISEMENTS. 





Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first. post Wednesday. 

, Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The Proprietors will not hold themselves 
for advertisers’ blocks left 

two years, 


. . ible 
in their possession for more 














INDEX TO VOL. 162. 


The Index to Vol. 162 of ENGINEERIN 
(July-December, 1946) is wae and wil 
sent to any reader, and} 
Sag Ge raring Ge 
. , Ps uce , 
Sion of the are 


Obituary.—Mr. Henry Ford. Liecut.-Col. F.R. Dur- 
ham, C.B.E.,M.C. Mr.J.W. Beauchamp. Mr. 
A.A. Jude. Mr. F. W. Crawter. Mr. R. W. Biles 292 

The Engineering Outlook—XII 

Labour Notes 

Flame Spraying by the Powder Pistol (Zllus.) ........ 297 

The Electrical Research Association 

“‘ ENGINEERING ” Patent Record (Ilws.) ..............-- 300 


ENGINEERING 


FRIDAY, APRIL 11, 1947. 
No. 4237. 











Vox. 163. 








UNIVERSITY EDUCATION. 


Nor the least important consequence of six years 
of concentrated war effort is that the universities 
of this country are coping to-day with the largest 
undergraduate population in their history. The 
worst effects of the present congestion, due to an 
unprecedented demand for admission on the part 
of students whose higher education has been 
interrupted or deferred because of the war, in 
circumstances that render any appropriate enlarge- 
ments of accommodation and staff out of the 
question, will abate, no doubt, in course of time ; 
but it is manifest from the trend and purpose of 
official educational policy that the universities will 
be open, in future, to an increasing proportion of 
young people leaving school, among whom the 
study of the physical and mechanical sciences will 
be increasingly encouraged. Here is nothing less 
than a social development that must have serious 
effects upon science and industry, and ultimately 
upon the nation as a whole. It becomes of great 
importance, therefore, to consider how the potential 
benefits of university education can be realised to 
the fullest possible extent, and how far clear fore- 
sight to that end can be translated into purposeful 
direction by those on whom rests the immediate 
responsibility for a truly successful outcome. 

Among the latter, the student himself is the person 
most intimately concerned, and the most influential 
factor, in his own university career. Varied and 


dome of many-coloured glass,” but to take full 
advantage of them calls for an effort of will as well 
as of mind and body ; and calls, also, for apprecia- 
tion based on knowledge of what those opportunities 
are. The very fact that the uate of the 
future will be recruited more and more from families 
of moderate income, with whom there may be no 
tradition of public school and university as a matter 
of course, implies a neutral and unpreconceived 

that is not without advantages so long 
as it is filled in with the right motives, but can be 
| disastrous otherwise. Apart from the occasional 
wastrel, who is unworthy of consideration, the 
candidate for admission to a university is faced, 
briefly, with the alternatives of education for a good 
life or training for a specific job. Simple and 





"| fundamental as these alternatives may appear to be, 


more than a collection of lecture rooms and labora- 
tories, just as much as his heartier that 
its boundaries are wider than those of its playing 
fields, if his investment of un ive time is to 
yield the highest dividend. The one essential 
function of a university is the pursuit of learning, 
and if a practical end must be assigned to the 
education it offers to students, it is difficult to 
improve on Newman’s belief that this purpose 
consists in training good members of society, having 
clear, conscious views of their own opinions and 
judgment, able to distinguish the sophistical from 
the irrelevant, and prepared to fill any post with 
credit, If the undergraduate student is to gain 
as much as possible from his association with the 
mature and cultivated intellectual life of the senior 
members of his university, he must deliberately 
seek culture as well as knowledge, and contribute 
positively to the purpose of the university by 
developing in himself, first, the aptitude for acquiring 
education and continuing to acquire it, and, later, 


299 | canons of taste and criticism that will enable him 


to serve society with distinction. 

Superficially, this conception of university educa- 
tion seems more appropriate to the spacious days of 
a century ago than to the present age of intensive 
specialisation, and more readily accepted by students 
of the arts than by those of the sciences. For these 
very reasons, the technical student with a career in 
view runs the graver risk of failing to realise that 
the object of a university remains what it always 
was, and that the professions, no less than society 
as a whole, must suffer by any relaxation in the 
quality of university standards. Actually, « 
judicious admixture of general culture and specia- 
lised training is as needful in- the arts as in the 
sciences, and is quite as liable to be missed by 
students who are not fully seized of its value; but 
the cultural aspects of the so-called humanities are 
more evident, and merge at more points into the 
general body of learning, than is the case with the 
factual and applied sciences, which require, in 
consequence, a somewhat deliberate supplement of 
general education. 

If the widening field of recruitment to the uni- 
versities is not to lead to undesirable levelling down, 
it is important that prospective undergraduates 
should have a lively appreciation of the oppor- 
tunities and duties ahead of them. A good deal of 
useful direction along these lines can be imparted 
during the last year or two under the influence of a 
wise schoolmaster. In view of the future range of 
administrative posts open to men and women with 
technical knowledge, it is especially important that 
school science from the outset should be regarded, 
by teacher and pupil alike, as an element of a liberal 
education, having inherent cultural values. Upon 
the universities themselves lie the obligations to 
maintain the right balance between cultural and 
specialised studies and to foster such an intellectual 
atmosphere as will encourage students to become 
integral parts of the society in which, for a while, 
they are privileged to move. The universities are 
faced thereby with the practical difficulty of pre- 

ing a reasonable distribution of the numbers of 


valuable opportunities are open to him like “‘a | Serving 


students in the various faculties, in circumstances 
such that candidates in search of technical training 
tend more and more to preponderate. 

Since the universities, by their past work, have 
been largely instrumental in raising science to its 
present importance, and since they can best fulfil 
their tasks independently of State or other external 
control, the individual members of university teach- 
ing staffs have a growing responsibility to their 
students and, through them, to society. It is 
satisfactory to recall that, within the last year or so, 
a number of distinguished university teachers of, 
engineering have expressed views upon the implica- 
tions, no less than the immediate purposes, of their 
work, which reveal clear recognition of the value, 
to the engineering profession of a steady influx of 





university-trained men, and of the manner in which 
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such ‘training should be carried out to ensure the best: 
results. ‘A recent pronouncement on this subject, 
was'made a few months ago by Mr. R. J. Cornish, 
in the course of his chairman’s address to the North 
Western Association of the Institution of . Civil 
Engineers. Mr. Cornish has been a lecturer in 

i for the past 21 years, for more than, 
half oi which he has been Head of the Department 
of Municipal Engineering at the Manchester College 
of Technology. It is with the authority of long 
experience, therefore, that he paints a somewhat 
sombre picture of the pupilage system as commonly 
practised. among civil engineers; and, while he 
concedes that the method can turn a really keen man 
into a good engineer, he considers that such cases 
are exceptional, and that they are limited to the 
few who are stimulated rather than discouraged 
by difficulties. 

Mr. Cornish is in no doubt that, for the average 
man, the best preparation for engineering is a full- 
time degree course, designed to foster the spirit of 
inquiry and based throughout on the fundamental 
theoretical knowledge on which the young engineer 
ean build a secure practical structure,in the course 
of his early post-graduate work. A strong point of 
Mr. Cornish’s argument in favour of university 
training for engineers rests on his belief that the 
foundations of a wide culture are laid in the school 
and the home. The qualification required for entry 
to a degree course entails, in his view, adequate 
appreciation of the full significance of education for 
the engineering student to take advantage of lectures 
on cultural subjects, and to pursue outside interests 
in such matters as religion, politics, music and litera- 
ture. In thus absolving the university, by implica- 
tion, from any duty to add non-technical lectures 
to an already crowded engineering curriculum, Mr. 
Cornish anticipates criticism from another direction 
by emphasising the necessity for originalinquiry and 
mental effort on the part of the student. He is 
certainly not alone among teachers of university 
standing in realising that engineers are inherently 
versatile, and that for engineering students to take 
a leading part in most of the social, and many of the 
intellectual, activities of a university, is completely 
in character. Where they are noticeably reticent in 
taking part in social activities, the reason is more 
often financial stringency than personal disinclin- 
ation. 

One other factor that must be taken into account 
in appraising the merits of university education is 
the attitude taken by employers. In many indus- 
tries and non-technical lines of business the prejudice 
against graduates, once fairly prevalent, is gradually 
being allayed. From a report in the Manchester 
Guardian of a speech at the Cotton Board Confer- 
ence, indeed, it might be supposed that some 
employers are prejudiced in favour of the exclusively 
classical type of education as a qualification for 
higher administrative appointments. Whatever 
justification so extreme a view derives from experi- 
ence in the cotton industry, it manifestly does not 
apply generally to the work carried out by univer- 
sity-trained engineers. As far as they are con- 
cerned, the important point is that their future 
employers and senior colleagues should realise the 
major purposes underlying the university type of 
education, and appreciate the potential value of the 
culture, no less than of the fundamental technical 
instruction, that it affords. In this connection, Mr. 
Cornish remarks with truth that too much is some- 
times expected of the newly graduated engineer, 
and he appeals to senior members of the profession 
to help their juniors by encouragement and facilities 
for practical experience, as they themselves were 
helped at the outset of their own careers. Notwith- 
standing his enlightened ideas on the teaching of 
engineering in universities, Mr. Cornish fully recog- 
nises the need for practical training to supplement 
it, and commends the collaborative schemes spon- 
sored by the Institution of Civil Engineers under 
which firms and bodies with suitable facilities train 
graduate assistants up to the standards required for 
corporate membership of the Institution. It remains 

for the graduate in 


engineering, : 
ndustry,‘ himself to justify by his works the faith | i 


1 
on which his education was founded. Ultimately, 
for the success of the university 


AIR-ENTRAINING 
CONCRETE. 


ConorETE containing more than the normal 
amount of air has been used to a considerable 
extent in the United States in the past ten years, 
particularly for the construction of highways and 
airport runways, several million square yards of 
both types of pavement having been laid since 1938. 
Prior to that year, a considerable mileage of highway 
pavement had been constructed in the State of New 
York, using a blend of Portland and natural cement, 
and, although it was not recognised at the time, it 
is probable that the good service rendered by these 
pavements has been due to the fact that the natural 
cement contained an air-entraining agent. Air- 
ining concrete is weaker than normal concrete 
but withstands adverse weather conditions better, 
the resistance to alternate freezing and thawing 
being improved to a marked degree. The ability of 
concrete pavements to resist scaling due to the use 
of salt or calcium chloride for ice removal is also 
greatly increased. The concrete is considerably 
more plastic and workable than ordinary concrete 
and can be handled and placed with less segregation. 
In view of the good resistance to weathering shown 
by the material, it is suggested that its use might 
be considered in the construction of bridges situated 
in exposed positions. 
Air-entraining Portland cement is prepared by 
adding, during manufacture, small quantities of 
certain substances which have the power of intro- 
ducing into the mass a larger amount of air than is 
normally found. A tentative specification issu 
by the American Society for Testing Materials 
permits the use of either Vinsol resin, or Darex 
AEA, as approved substances. Vinsol resin, which 
is manufactured by the Hercules Powder Company, 
of Wilmington, Delaware, is a petroleum hydro- 
carbon insoluble fraction of a coal-tar hydrocarbon 
extract of pine wood. Darex AEA, manufactured 
by the Dewey and Almy Chemical Company, of 
Cambridge, Massachusetts, is a triethanolamine 
salt of a sulphonated hydrocarbon. Darex AEA is 
water-soluble and is added to the cement clinker in 
solution form, but Vinsol resin is insoluble and must 
be added to the clinker either in flake or powder 
form, or converted to a sodium-resinate soap by 
treatment with caustic soda. Air-entraining con- 
crete may also be made up by introducing these or 
other air-entraining agents, such as wood resins, fats 
or sulphonated hydrocarbons, into the mix; but, 
from the point of view of work in the field, it would 
appear that a more uniform quality of concrete is 
likely to be produced by using air-entraining Port- 
land cement, than by adding the very small quan- 
tities of air-entraining agents during mixing. 

In their publication, Current Road Problems, 
No. 13, the Highway Research Board of the National 
Research Council, suggest that the additional air 
present in air-entraining concrete exists in the form 
of minute disconnected bubbles, well distributed 
throughout the mass. The presence of these bubbles 
materially alters both the plastic mixture and the 
hardened concrete, which, in addition to the qualifi- 
cations already mentioned, shows a reduced tendency 
to bleed or develop water-gain. Normal plain 
concrete contains about 1 per cent. of water and 
it is “‘ generally agreed” that a total air content 
of from 4 to 5 per cent. by volume will result in a 
satisfactory improvement in durability without 
serious loss of strength. This particularly applies 
if advantage is taken of the increased ili 
of the air-entraining concrete to reduce the percen- 
tage of sand and the water content of the mixture. 
Even under these conditions, however, any consider- 
able increase in the air content above some 5 per 
cent. will result in further decrease in strength 
without commensurate improvement in durability. 
It issuggested that, although further experience may 
show some modification to be necessary, a reasonable 
working range for control purposes is a total air 
content of from 3 to 6 per cent: 

The data available show that concrete is reduced 


strength 
4 per cent:, for each 1 per 





the 


workability | Owing to the fact that water 


crete. These comparisons are based on concretes 
having the same cement content and also on the 
i of sand and the 


| assumption that 
amount of water have been reduced to the minimum 


consistent with satisfactory workability. Compared 
with plain concrete containing 1 per cent. of air, 
these figures indicate a reduction of about 12 per 
eent. in flexural strength, and 18 per cent. in com- 
pressive strength for concrete containing 6 per cent. 
of total air. The reductions must naturally be 
taken into account in considering the use of the 
material, but the Highway Research Board points 
out that even in bridge , with the compara- 
tively high factor of safety adopted, the strength 
attained is usually in excess of the minimum 
requirements of the design, so that a reduction of 
18 per cent. in crushing strength is likely to be safe 
in most cases, particularly in view of the marked 
improvement both in durability and uniformity 
which is secured. In the case of pavement con- 
crete; the American Association of State Highway 
Officials have established a value for modulus of 
rupture of 550 Ib. per square inch at 14 days as the 
minimum requirement for flexural strength. In 
cases in which this value is not reached with air- 
entraining concrete, the thickness of the slab may 
be increased or more cement may be used. 

In considering the total air content of a concrete, 
consideration must be given to the nature of the 
aggregates ; concretes made with crushed stone or 
slag will contain about 1 per cent. more air than 
comparable concrete made with rounded gravel. 
This is probably due to the fact that more sand is 
required when crushed materials are used. Apart 
from the air introduced by the air-entraining agent 
added, the total-air is affected by the nature of the 
mix and the procedure followed. In general terms, 
increasing the amount of sand will increase the 
amount of air, and a wet mix will entrain more air 
than a dry stiff one. Machine mixing will also 
tend to entrain more air than hand mixing. On the 
other hand, rich mixes entrain less air than lean 
ones. These various conditions make it necessary 
to exercise care in making up an air-entraining 
concrete. Ifa trial batch shows that the air content 
is not within a permitted range, say, from 3 per cent. 
to 6 per cent., it may be possible to correct it by 
adjusting the sand content, but this procedure 
should not be carried to a point, at which the 
mixture becomes either over-sanded or under- 
sanded. Variations in air content only slightly 
outside the permitted range may be adjusted by 
drying the mix if the air content is too high, or 
adding a small amount of water if it is too low. 
Increasing the mixing time may also tend to increase 
the air content; this is particularly the case when 
the cement has been ground with powdered or 
flake Vinsol resin. Excessive air, developing as 4 
result of long-continued mixing, may be corrected 
by blending-in plain Portland cement. 

The experience which has been gained in the use 
of air-entraining concrete has shown that various 
minor changes in constructional practice «te desir- 
able when it is employed. Owing to the increased 
plasticity and cohesiveness of the material, it is con- 
siderably more sticky than plain concrete, particu- 
larly in the richer mixes, with the result that there 
is a tendency for it to stick to the screeds of road- 
finishing machines, tearing the surface. This effect 
can usually be corrected by increasing the number of 
transverse oscillations of the screed per foot of for- 
ward motion. In some cases, it has been found 
desirable to use steel tools for the final finishing. 
-gain or bleeding # 
generally reduced, little free water rises to the surface 
final hand-finishing, and on this account it is neces- 
sary to keep all finishing operatio ns well up behind 
the mixer, particularly in hot, dry or windy weather. 
As already indicated, experience with air-entraining 
concrete has mainly been in the construction of 
roads and pavements, but a relatively small amount 
of bridge concrete has been placed. In addition 
the excellent weather resistanee exhibited by the 
material, it: has.the further advantage for. work of 
the weak porous layers which tend to form at the 





amount of air over that which exists in plain con- 


the | top of vertical lifte, and fesults-in more unifor® 


concrete throughout an entire structure. 
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NOTES. 
F.B.L, REGIONAL Comyanancn | aT BInMINGHAM. 


referehce to the problems of the Midlands and the 
requirements of the smaller manufacturing under- 
takings which cantiot afford to maintain inde- 
pendent research departments. A‘ the morning 
session, under the chairmanship of Sir Ernest 
Canning, two papers were presented: thé first by 
Sir, William Larke, K.B.E. (chairman of the 
Federation’s Industrial Research Committee) on 
‘‘ Industrial Research and the National Economy ” 
and the second by Dr. J. W. Jenkin, President of 
the Institution of Metallurgists and Director of the 
Department of Development and Research, Tube 
Investments, Limited, on “‘ Midland Industries and 
their Research Needs.” After the luncheon interval, 
the conference was resumed, with Sir Edward 
Appleton, F.R.S., secretary of the Department of 
Scientific and Industrial Research, occupying the 
chair, and two more papers were delivered: these 
were on “‘ Midland Research Organisations, Acti- 
vities and Facilities,” by Mr. F. G. W.. King, tech- 
nical director of the Dunlop Rubber Company ; 
and “* The Smaller Midland Firm and its Application 
of Research,” by Mr. J. G. Pearce, M.Sc., Director 
of the British Cast Iron Research Association. 
Finally, the proceedings were summarised in a 
review by Sir Wallace Akers, of Imperial Chemical 
Industries, Limited. Taking as a starting point 
the Economic Survey for 1947, Sir William Larke 
observed that, while this White Paper stated the 
problem with commendable frankness and clarity, 
it offered no solution. It was obvious, however, 
that the responsibility of finding a solution rested 
upon industry, which alone had the power to make 
good the shortages; and the Government of the 
day had the responsibility of creating conditions 
which would enable industry to do so. If industry 
was to obtain maximum production from the 
available resources, there must be an immediate 
and extensive application of industrial’ research, 
to promote the more efficient use of fuel, raw 
materials, and man-power. Dr. Jenkin, 

this principle in the light of Midland needs, said 
that the industries of the area could be classified 
as mechanical, metallurgical, chemical and elec- 
trical; but, in practice, those adjectives must 
always overlap. Another method of classification 
would group them into only two categories, namely, 
those industries which developed from handicrafts 
and those, like the chemical and electrical groups, 
which owed their existence to scientific discovery. 
There was need of a closer link between the methods 
characterising the older and the newer industries, 
respectively ; between the scientific laboratory 
work and the inventive ingenuity of the pin ap 
These two needs met on the common ground of 
the alleged time lag between the initial discovery— 
usually on a laboratory scale—and its commercial 
application. The translation of research results to 
the full seale (in other words, development) bridged 
the gap. There was no sharp line dividing research 
and development ; they interlocked at all levels. 
and the apparent distinction between “scientific ” 
and “ mechanical ” broke down under close examina- 
tion. Mr. F. G. W. King also dwelt on the variety 
of the industrial life of the Midland area, and urged 
the need for close co-operation between research 





‘|manent part of the industrial structure, and could. 


benefit greatly from co-operative research: They 
‘should bé content, however, to tréat the reseatch 
|} Organisation sintply as a source of information. 


by) ~ ‘Tite Iverrrore oy Marne Enarvexrs. 
| The year 1946, the first complete year since 
'| hostilities ended, has witnessed the resumption of 


all the normal activities of the Institute of Marine 
Engineers. As the result of the influx of 505 new 
members, giving a net increase of 379, the numerical 
strength of the Institute now exceeds 5,000. The 
actual figures, according to the annual report of 
the Council for 1946, were 5,129 on December 31 
last, against 4,760 on January 1, 1946. The Insti- 
tute, we regret to note, lost by death 57 members, 
prominent among whom were Sir Percy E. Bates, 
a past-President ; Mr. David Goodsir, a past member 
of Council; Mr. A. J. McCowan, a vice-president ; 

and Mr. John McLaren, an honorary vice-president. 
Eleven technical papers, in addition to Sir Amos L, 
Ayre’s presidential address, were published in the 
Institute’s Transactions during the year, and the 
Denny Gold Medal, for the best paper contributed 
by a member during the year, has been awarded to 
Mr. W. Sampson, the author of “‘ Notes on Steam 
Jet Refrigeration for Marine Purposes.” The 
Institute Silver Medal for the best paper contributed 
by a non-member has been awarded to Dr. W. Ker 
Wilson for his contribution, ‘‘ Oil-Engine Dynamics, 
with special reference to the Opposed-Piston En- 
gine.” The executive committee of the Education 
Group have taken over from the Junior Section 
Committee the arrangement of the programme of 
junior-section lectures and this has now been 
extended to universities and technical colleges in 
provincial centres, as well as in London. Since 
October, 1946, lectures have been held at South- 
ampton, Liverpool, Belfast, Sunderland, Swansea 
and Cardiff, and at Paddington, Woolwich, East 
Ham, Croydon and the Northampton Polytechnics, 
and King’s College, London. Progress towards the 
attainment of the target of 100,000/. to finance the 
erection of the Marine Engineers’ National War 
Memorial Building has been made. On Novem- 
ber 18, 1946, a first list of subscriptions was pub- 
lished showing that a total of 41,410/. had been 
reached. By December 31, this total had increased 
to 44,171/., and further progress has been made 
since that date. The Council, however, while 
thanking shipowning, shipbuilding, marine engi- 
neering and allied industries, individuals in these 
industries, and the general public, for their generous 
response to date, point out that very great exertions 
are still needed to carry out the scheme. That the 
general finances of the Institute are thoroughly 
sound is shown by the fact that the revenue income 
for 1946 was 13,133/., and the expenditure 11,9491, 

leaving a balance of 1,1841. 


FEDERATION OF DREDGING CONTRACTORS. 


The main objects of the recently formed Federa- 
tion of Dredging Contractors are to promote mea- 
sures that may be considered advisable for the 
protection of the interests of the members, to 
establish amicable relations between members and 
their staffs and workmen, and to arrange and settle 
any questions arising in relation to hours of work, 
rates of pay and the employment of labour and 
apprentices. The purposes of the Federation will 
also be to maintain a high standard of conduct, 
to combat unfair practices, to encourage efficiency 
among members and to secure the adoption of model 
forms of contract embodying equitable conditions. 
In short, the Federation will undertake to carry out 
all matters conducive to the promotion of co-opera- 
tion between dredging contractors. The members 

comprise + Harbour and General Works, Limited ; 
| James Contesting and Shipping Conipany, Limited ; 


K. L. Kalis, Sons and Company, Limited ; 





LETTER: TO THE EDITOR. 


ADIABATIC PROCESSES. 


To THE Eprror OF ENGINEERING. 


Smr,—It is apparent from the letters contributed 
by Dr. E. W. Geyer (on page 88, ante) and Mr. P. 
Schwaar (on page 139, ante), and from the reading 
of American literature, that, whatever was the 
original intention, the term “adiabatic” is now 
established in engineering in its broader meaning 
of “absence of heat interchange,” irrespective of 
what other condition is attached to a process. The 
additional requirement of reversibility during an 
expansion or compression is covered by the term 
“isentropic”; and, since this is explicit, there 
seems to be no point in restricting the word “ adia- 
batic ” to an identical meaning. 

Since the prefix dia indicates ‘“‘ through,” rather 
than “out of” or “into,” neither ‘‘ adiabatic ” nor 
“‘ adiathermal ” is a strictly accurate interpretation 
of the meaning it is wished to convey. Moreover, 
“ adiathermal ”’ is often used to describe a material 
through which heat can pass equally well in all 
directions; it has never been commonly used in 
the way that Ewing adopted, and could be limited 
to defining -the heat-transmission properties ‘with 
less confusion. Inquiry among my colleagues who 
teach physics and chemistry confirms my assump- 
tion of the general use of “‘ adiabatic ” in-its broader 
meaning; and I would add my plea to that of 
Mr. E. R. Cameron (on page 196, ante) that. some 
ruling be determined by a competent authority.: 

It would seem that the term “total heat ”’ like- 
wise might receive consideration by such a body, 
as, by my reading of it, the definition of an isen- 
tropic change that was given by Mr. C. A. Bain- 
bridge (also on page 196, ante) is incorrect in the 
last phrase of its first sentence. I think that, when 
he writes ‘“‘total heat,’ he means “available 
energy.” 

I am also at variance with Mr. Pochobradsky on 
the use of the word “ideal.” The Oxford English 
Dictionary accepts the meanings “* perfect ” and 
‘* actual thing as standard for imitation,” and it is 
my belief that the latter meaning is the one which 
is intended when a cycle or a process is called 
“‘ideal.”” Most of our methods of design are based 
on idealised processes which are not perfect, and I 
cannot agree with Mr. Pochobradsky’s statement, 
in the fifth ph of the letter printed on 
page 139, ante, to the effect that there is no object 
in analysing performance by comparison with 
idealised processes. He suggested an example in 
his pea on the throttling process ; another 
comes to mind when comparing internal-combustion 
engine expansiops with idealised ones, taking account 
of change in specific heats and dissociation. 

Far from classing ’s Thermodynamics for 
Engineers with the others, I must affirm that it is 
an example of careful explanation which might be 
followed, with profit to our students. It is not 
entirely faultless ; for instance, it does not cover 
the ground required by chemical engineers, nor 
does it sufficiently illustrate principles by worked 
examples. 

Yours faithfully, 


H. Hampson. 
Queen Mary College, 
(University of London), 
Mile End-road, London, E.1. 
March 26, 1947. 





LECTURE ON WORK OF CoasTaL CoMMAND.—A lecture 
on “The ‘Work of Coastal Command in the Invasion of 
Nash | Europe ” will be delivered by Air Vice-Marshal A. B. 
Ellwood, C.B., D.S.C.; at the Royal United Service 
Institution, Whitehall, London, 8.W.1, at 3 p.m., on 


* | Wednesday, April 16. 





TERRITORIAL ARMY R.E.M.E.—We are advised that, 


*| in view of the impending voluntary recruitment for the 


Territorial. Army, the work ot the authorities would be 


* | simplified if readers who have eld commissions in the 


Royal Electrical and Mechanical Engineers would send 
& brief outline of their technical and military experience 


. | to the secretary of the appropriate Territorial Association. 
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MR. HENRY FORD. 


Ir is reported from Detroit, Michigan, that Mr. 
Henry Ford, pioneer of the mass-produced motor 
car, died somewhat suddenly on the evening of 
‘Monday, April 7, at his home in Dearborn. Mr. 
Ford, who was 83 years of eee, | i been engaged 
during the day in i ood damage and 
appeared to be in normal hesith until a few mo- 
ments before his death. An appreciation of his 
work as a designer and industrialist will appear in 
next week’s issue of ENGINEERING. 





LIEUT.-COL. F. R. DURHAM, C.B.E., 


Waite there have been several instances of engi- 
neers of eminence who adopted the profession after 
having been trained in another—for example, the 
late Professor Miles Walker, M.I.E.E., originally a 
lawyer, and the late Dr. J. S. Owens, M.Inst.C.E., 
whose original sphere was medicine—it is rare for 
an engineer who has become established as such to 
change his occupation so completely as did Lieut.- 
Colonel F. R. Durham, who died at his home in 
Sidmouth on March 30, at the age of 74. It is 
probably still more unusual to find in one man the 
diverse abilities that will permit him to attain 
comparable distinction in engineering, military 
achievement, administration and horticulture ; yet 
Colonel Durham must have been even more widely 
known as secretary of the Royal Horticultural 
Society than in his other capacities. 

Frank Rogers Durham was born on July 10, 
1872, and received his general education at Rugby 
School, proceeding thence in 1891 to University 
College, London, where he studied mechanical and 
civil engineering. In 1893, he was engaged by 
Sir William H. Lindley, M.Inst.C.E., as assistant 
in connection with sewerage and water-supply 
systems on the Continent, and in that capacity he 
travelled widely in Germany, Austria and France. 
For varying periods, he was stationed in Prague, 
Mannheim, Hanau, Giessen, Homburg and Vienna. 
Later, he was employed as Lindley’s resident engi- 
neer at Wiirzburg, Trier, Elberfeld and Baku, being 
responsible for much of the design work for the 
Baku waterworks. In 1905, he returned to England 
and set up in practice as a consulting engineer, one 
of his commissions being an exhaustive study of the 
standardisation of cast-iron pipes in Germany, 
Austria and Russia, on which he reported to the 
then British Engineering Standards Association. He 
also acted as secretary to Sir William Lindley when, 
in 1907, Sir William was appointed, as special com- 
missioner, to prepare a report on foreign waterways 
for the Royal Commission on Canals and Water- 
ways. This occupied Durham until 1909, but in the 
following year ill-health obliged him to retire from 
active practice. 

Four years later, on the outbreak of war, he 
enlisted in the Army and, in 1915, was commis- 
sioned in the Royal Engineers, serving as Divisional 
Officer, R.E., at Catterick Camp, and as Field 
Engineer for Water Supply, Fourth Army. For 
these services, he was awarded the Military Cross 
and was made a Chevalier of the Legion d’Honneur. 
In 1919, he was appointed Director of Works to the 
Imperial War Graves Commission, in charge of the 
construction of British military cemeteries all over 
the world. He received the C.B.E. on relinquishing 
this post in 1922. In 1926, he became secretary of 
the Royal Horticultural Society, from which position 
he retired in 1945. In addition to the honours 
mentioned above, Colonel Durham was Chevalier 
de l’Ordre de la Couronne (Belgium). He was a 
Member of the Institution of Civil Engineers and a 
vice-president and past-chairman of the Junior 
Institution of Engineers. ‘His interest in the latter 
institution, which he joined so long ago as 1891, 
was continued throughout his life and was shared 
by his wife, with whom'he founded and endowed 
the Durham Bursary for which the Junior Institu- 
tion holds, an. annual competition, open to young 


engineers and engineering students of not more 
than 22 years of age. It was the recollection of his 
own early diffidence as a speaker which led him to’ turbines. 
specify its distinguishing characteristic, namely, that. 
the author of the successful thesis must, within a 
year; prepare and deliver a paper before the Insti- 
tution. 





MR. J. W. BEAUCHAMP. 

ELECTRICAL engineers will learn with regret of the 
death of Mr. J. W. Beauchamp, which occurred at 
Hampton Court, Middlesex, on Friday, March 28, 
at the age of 75. He was the first Director of 
the British Electrical Development Association, 
@ position in which his personality and energy did 
much to encourage the use of electric power, especi- 
ally for domestic 

Joseph William Beauchamp was born in London 
on May 11, 1872, and received his technical educa- 
tion at the Polytechnic, where he obtained honours 
in the City and Guilds Examinations in electrical 
engineering, steam and machine drawing. Simul- 
taneously, he was occupying junior posts with 
Messrs. Woodhouse and Rawson, and Poole and 
White, Limited, while from 1895 to 1899 he was an 
assistant engineer in the Post Office Engineering 
Department. In 1900, he joined the Sheffield 
Electricity Department as chief assistant and nine 
years later was appointed borough electrical engineer 
at Tunbridge Wells. After three years in this posi- 
tion he obtained a similar appointment at West 
Ham, which he occupied until 1919 when he was 
appointed Director of the British Electrical Develop- 
ment Association. The object of this body was to 
bring about an increased consumption of electricity 
especially for domestic purposes and Beauchamp 
showed considerable skill in carrying out what must 
have been an unfamiliar, and, at the outset, also 
an uphill task. He soon gained the confidence of 
both the supply undertakings and the public, and 
established relations with the Press which ensured 
that the electrical case was accurately represented. 
One of his greatest successes was’ the organisation 
of the electrical display at the British Empire 
Exhibition -at Wembley in 1924. 

In 1928 Beauchamp was appointed manager of 
the South Wales Electric Power Company, in 
succession to Mr. W. A. Chamen, and two years 
later became district manager for South-West Eng- 
land to the Central Electricity Board. He was 
subsequently commercial manager of the Board in 
London, a position from which he retired in 1937. 
He was elected an associate member of the Insti- 
tution of Electrical Engineers in 1904 and was 
transferred to the class of member in 1912. He 
served on the Council from 1922 to 1925, and on 
the committee of the Western Centre from 1931 to 
1934. He had contributed a number of papers to 
the Journal. 





MR. A. A. JUDE. 


It is with regret that we record the death of 
Mr. Alexander Archie Jude, which occurred on 
March 8 at the Queen Elizabeth Hospital, Birming- 
ham. Mr. Jude, who was for many years chief 
turbine designer to Messrs. Belliss and Morcom, | stu 
Limited, Ledsam Street Works, Birmingham, 16, 
was born at Norwich on June 29, 1875. He received 
his education at the King Edward VI School, Nor- 
wich, and in 1890, at the age of 15, entered upon 
a six-year apprenticeship in marine engineering with 
Messrs. Earle’s Shipbuilding and Com- 
pany, Limited, Hull. In 1893, Mr. Jude obtained 
a Whitworth Exhibition and this was of considerable 
assistance to him in his technical education. On 
completing his apprenticeship in 1896 he remained 
with the firm-for a subse iod of five 
as a draughtsman. Mr. Jude joined the staff of 


Belliss and Morcom, Limited, in 1901, and was 


employed as a leading draughtsman on the design 

and development of their men. triple-expansion 

steam engines. Concurrently, he undertook research 

idle tha declan ofthe ahutee askin, aid 

the firm’s first experimental turbine in 1904. 
The de -of this of prime mover 





became Mr. Jude’s hfe’s — and from. 1004 


After being 





onwards he took complete charge of the design and 
development of Messrs. Belliss and Morcom’s steam 
turbines. He was a man of great originality and 
inventive ability and among his many achievements 
in turbine construction was the design of a 3,000- 
r.p.m. 10,000-kW turbine which, we understand, was 
pie Ye yg hel 3 it was 
supplied to the West Ham Corporation. In 1906, 
he published a treatise on the theory of the steam 
turbine which embodied much of his early experi- 
mental work and experience and is still regarded as 
a valuable work on the subject. Mr. Jude was 
elected a member of the Institution of Mechanical 
in 1911. He was also an original member 
of the Institute of Metals and was for many 
years a member of the Birmingham Metallurgical 
Society. 





MR. F. W. CRAWTER. 


WE regret to record the death of Mr. F. W. 
Crawter, which occurred at Warlingham, Surrey, 
on Monday, March 24, at the age of 79. 

Frank Whinfield Crawter was born at Cheshunt 
in February, 1868, and was educated privately and 
at Malvern College. In 1885 he was apprenticed to 
J. and H. Gwynne, Hammersmith Ironworks, Lon- 
don, and served for two years, concurrently attend- 
ing evening classes at Finsbury Technical College 
and the Regent-street Polytechnic. In 1887, he 
joined the Immisch Electric Works, Kentish Town, 
London, and was with them until 1893, during 


‘which time he was engaged on many pioneering 


developments in connection with electric launches, 
trams and coalcutters. He then became manager 
of the electrical department of Messrs. Samuel 
Cutler and Sons, general engineers, of Millwall, for 
whom he carried out a number of wiring installations 
in theatres and public buildings. In 1896, he was 
appointed London manager of the Chloride Elec- 
trical Storage Company, Limited, a position he held 
until his retirement in 1933. During this long term 
of office, he was intimately connected with the 
application of secondary batteries to all classes of 
work, particularly for the driving and ignition 
systems of vehicles and for radio. Mr. Crawter was 
elected an associate of the Institution of Electrical 
Engineers in 1891. He became an associate member 
in 1902 and a member in 1929. He served as a 
member of the Council on several occasions and as 
honorary treasurer from 1934 to 1937. 





MR. R. W. BILES. 


WE also regret to record the death of Mr. R. Wa 
Biles, at Leighwoods, Bristol, on Friday, March 30, 
at the age of 51. 

inald William Biles was born on May 27, 
1895, and was educated at the Uckfield Grammar 
School. At the age of 16 he joined the Igranic 
Electric Manufacturing Company, Bedford, and 
after being with the Foster Engineering Company at 
Wimbledon, for a short time, obtained a post in the 
Dover Corporation Electricity Department. He 
served with H.M. Forces from 1915 to 1919 and 
subsequently attended Faraday House as a day 

student. In 1920, he became a technical research 
engineer with Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, and for the next seven 
years was engaged on development work in connec- 
tion with switchgear and protective equipment. 
In 1927 he was appointed technical assistant to the 
North Metropolitan Electric Supply Company, ard 


‘was responsible for maintenance work on distribu- 


tion. Three years later, he became technical 
engineer to the Central Electricity Board at Bristol. 
promoted to principal technical officer 
a pag the installation and maintenance of 
the grid circuits and substation equipment, he was, 
in 1938, appointed principal operation engineer in 
the South West. England and South Wales Area, a 
position he was holding «: the time of his death. 
Mr. Biles was a member of the Institution of, Elec- 
trical and served on the Committee of 


‘the Western Centre from 1933 to 1936 and from 


1940 to. UPA. Smeomeing shohenen the Games 
in October, 1946. 
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THE ENGINEERING 
' OUTLOOK. 


XTI.—GENERAL AND CONSTRUCTIONAL 
ENGINEERING. 


“GENERAL Engineering, Engineers, Iron and 
Steel Founding, ete.” is the heading used by the 
of Labour and National Service for those 

sections of British engineering for which no separate 
employment statistics were readily available before 
the war. This category includes all machinery- 
making industries and a large number of establish- 
ments acting as general engineers and carrying out 
work sub-contracted to them by the specialised 
sections of the engineering industries, as well as 
orders for widely different products received from 
clients outside the engineering industry. Several 
of the machinery industries have been dealt with 
individually in this series of articles, namely, the 
machine-tool, agricultural machinery, textile-machi- 
nery and locomotive-building industries, which 
together account for about 15 per cent. of the labour 
employed in general engineering. Other important 
sections in the machinery group include industries 
specialising in the manufacture of boilers, internal- 
combustion engines, office mining 
machinery, cranes, hoists and excavating machinery, 


printing and bookbinding machinery, tobacco and | } 


cigarette-making machinery, pumps and pumping 
machinery, and paper-making machinery. Export 
figures, and, where possible, production figures for 
these groups are given in this article. For many 
others, no less important, no statistical analysis is 
available. 

General-engineering firms outside the machinery 
group can be divided into three broad categories. 
First, there are those establishments specialising in 
the manufacture of parts and accessories required 
by other sections of engineering, such as axles and 
wheels for locomotive and wagon building, parts 
for motor-vehicle manufacturers, ball and roller 
bearings, springs, industrial valves, and many more 
highly specialised products. The second 
is composed of firms specialising in distinct classes 
of finished machinery, such as textile-finishing 
machinery, canning plant, and electric motors, 
dynamometers, baling presses, auto-trucks, dairy 
equipment, agricultural machinery, etc. The num- 
ber of such firms increased considerably after the 
slumps of 1922 and 1930, when many 

engineering concerns decided to diversify their lines 

of production in order to avoid entire dependence on 
a@ narrow range of output. In some cases, this has 
been done through mergers of several firms, each 
carrying on its own specialised line of production, 
but in other cases the manufacture of widely 
different products has been undertaken in one 
establishment. The third category is composed of 
what may be termed “true” general engineers ; 
that is, firms not necessarily specialised, but able 
to undertake the manufacture of parts, accessories 
and finished products to the specifications of custo- 
mers. Thus “ general engineering” is a large and 
complex group of inter-connected and often inter- 
dependent units. On its efficiency depends that of 
most specialised sections of engineering, and on its 
capacity depends their ability to cope with the 
present arrears of demand through large-scale sub- 
contracting. 

During the war, the country required a very large 
volume of engineering products, principally aircraft, 
tanks, ships, guns, ammunition and machine tools. 
To expand these industries rapidly enough to equip 
the Forces would have been an impossible task in 
the limited time available. soir apr every 
section of engineering was explored, and a wide 

Tange of general-engineering firms was called upon 
$0 Sapna Gok atetitnenas dee ate manufac- 
turers of the finished products; the latter became 
little more than assembly firms on an unprecedented 
scale. The results are well known and need not be 
analysed here. Moreover, new factories were built, 
many of them Government-owned, and the sub- 
a. capacity of the country was considerably 

teehee should not be forgotten that steps 
pose tabling tes we: tocrelas tee eoteah vt 





iers of parts and components, 
in some cases, of products, such as tanks 
shells and bombs. These steps led to a very large 
output per operative in assembly firms. Most of 
the difficulties associated with sub-contracting 
were eventually eliminated; rate of production 
became the paramount consideration and a hi 
degree of standardisation was achieved, which 
permitted batch machining and intensive jigging in 
the sub-contractors’ works. The high degree of 
planning secured an even flow of components and 
parts to assembly firms. On the other hand, 
throughout the war period, in spite of the control 
exercised by the Government, cost of production 
was generally a secondary consideration. When 
the war ended, Government contracts were can- 
celled and the numbers employed in general engi- 
neering fell sharply, as can be seen in Table I. 


TABLE I.—Great Britain: Estimated Numbers Employed 
in General Engineering (Thousands). 




















Index. 
Men. Women. Total. (1989 = 100.) 

1929, July ..| 488-5 45-7 534-2 90 
1933, July ..| 360-0 88-4 398-4 67 
938, July . 539-2 53-7 592-9 100 
1939, June . 637-4 67-3 704-7 119 
1943, June . 928-6 531-2 1,459-8 246 
1944, June . 871-3 483-2 1,354-5 228 
1945, June . 777-9 361-9 1,139-8 192 
1946, June . 709-9 192-5 902-4 152 
Aug. 737-1 187-9 925-0 156 
=— 741-7 187-0 928-7 157 

. 748-4 187-9 936-3 158 

Nov. . 756-1 188-2 944-3 159 

Dec. 758-7 185-2 944-2 159 





The engineering industries were left to effect their 
reconversion ‘to peace-time production without 
Government help, and the immediate reaction of 
most firms was to revert to pre-war practice. Sub- 
eontracting was reduced to a minimum, and the 
possibilities of bulk or mass production were con- 
siderably reduced by the disappearance of much 
war-time standardisation. At the same time, cost 
of production again began to assume primary 
importance, though progress in this direction was 
slowed down by the existence of the sellers’ market 
and the continuance of the Excess Profits Tax. 
The position was further complicated by the diffi- 
culty of securing the transfer of labour back to 
the pre-war pattern without compulsion. Most 
engineering firms received orders at a rate greatly 
in excess of possible deliveries. The majority of 
industries, however, particularly the more highly 
centralised, were reluctant to expand their existing 
capacity on a permanent basis, fearing that the 
post-war boom would be followed by a slump. 
When it became evident that anything could be 
sold at almost any price, manufacturers once more 
attempted to secure subcontracting space to swell 
their capacity until the arrears of the demand were 
overtaken. By that time, however (mid-1946), the 
labour shortage had become acute and the mal- 
distribution of available labour considerably aggra- 
vated the situation. Shortages of raw materials, 
particularly steel and timber, reduced the output 
of general engineers, and subcontractors found it 
impossible to produce enough to meet the rapidly 
growing demand for their products. Not unnatur- 
ally, they have tended to give priority to those 
industries which were good pre-war customers, with 
the result that those sections of engineering which 
never produced to full capacity during the 1930's 
are finding it almost impossible to secure subcon- 
tracting space, and delivery dates are becoming more 
and more remote. 

The statistics given in Table I show that general 
engineering succeeded in checking the fall in its 
labour strength from June, 1946, and by December, 
1946, the figure had increased by 42,000. The 
highest level of employment was reached in 1943, 
with a figure of 1,549,200. This re ted an 
increase of 146 per cent. on the 1938 total and 
included 531,200 women, compared .with 53,700 
in 1938.. Many of these were married women, who 
gave up their employment when the war ended. In 
December, 1946, the number of women employed 
had dropped to 185,200, a decrease of 3,000 on the 





previous month. The number of men e 
had fallen from 928,600 in 1943 to 709,900 in June, 
1946, a decline of nearly 30 per cent. A net increase 
of 48,800 took place in the total of male labour 
during the second half of 1946, and in December the 
total labour force stood at 159 per cent. of the 1938 
figure. Unemployment was relatively small. 

The importance of general engineering in relation 


high | to other sections of the engineering industry can 


be assessed from Table IT, herewith. In December, 


TABLE Il.—EZmployment in the Metal-Manufacturing, 
Metal Goods, Engineering, Vehicle, Aircraft and 
Shipbuilding Industries. 





ee Pe: f 
al rce 0! 
December, 1946 Tote” 

- (Thousands). 





Total. | Men. | Women.| Total.; Men. | Women. 





Iron 4nd Steel] 193-7 |177-5 16-2 5-8 6-8 2-1 
Non-ferrous 87-2 | 70-7 16-5 2-6 2-7 2-1 
metals 


Tinplate ..} 14-0 | 12-1 1-9 0-4) 0-5 0-2 
Iron and Steel 
Tube, Wire 
and Rope ..| 64-3 | 49-4 14-9 1-9 1-9 1-9 
General En- 
— ..-| 944-5 [758-7 | 185-8 | 28-3 | 20-4] 24-0 
arine - En- 


puning .-| 69-7 | 65-6 4-1 2-1 2-6 0-5 
Electrical En- 
--| 159-1 |106-4 | 52-7 4-7 4-1 6-8 
mstruction- 
i | o6-5|58-3| 8-2 | 2-0] 2 
ae e . - . . 2 1-1 
Motor vehi- 
cles, cycles 
ghiabatldieg 560-2 (461-7 | 98-5 | 16-7) 17-8 | 12-7 
and ship-re- 
220-4 |210-8 9 -6 6-6 8-3 1-2 
flway Car-. 
riage and 
Wi 79-9 | 73-1 6-8 2-4| 2-8 0-9 
Bolts, Nuts, 
Screws, etc. | 435-7 (262-3 | 173-4 12-9 | 10-2 22-4 
Electrical Ap- 
.+| 266-8 |134-4 | 132-4 7-8 5-2 17-1 
Scientific In- 
65-1 | 30-4 25-7 1-9 1°5 3-3 
Watches, 
Clocks and 


a --| 28-3 | 16-2) 12-1 0-8 | 0-6 1-6 
ron 

Founding ..| 104-0 | 87-5 16-5 3-1 3-4 2-1 
- |8,359-4 |2,584-1) 775-3 |100-0 |100-0 | 100-0 


























1946, general engineering was. by far the largest 
section, employing 944,500 people or 28-3 per cent. 
of the total number employed in the metal, engineer- 
ing, vehicle, aircraft and shipbuilding industries. 
The next largest section was that which includes the 
motor-vehicle, cycle and aircraft industries, em- 
ploying 560,200 persons, or 16-7 per cent. of all 
metal and engineering industries. Other important 
sections are shipbuilding and electrical engineering, 
which accounted for only 6-6 per cent. and 4-7 per 
cent. of the total, respectively. As stated, however, 
these industries draw heavily on general engiieering 
for their components and accessories ; for example, 
it is estimated that the number employed in motor- 
vehicle factories represents not more than one third 
of the total engaged in the production of motor 
vehicles. Consequently, any increase in the capacity 
of individual sections of engineering must neces- 
sarily be followed by a corresponding increase in 
subcontracting capacity. 

- One of the main causes of the slow reconversion 
of some sections of engineering is reported to be the 
inability of these sections to subcontract effectively. 
This was due partly to the premature abandonment 
of war-time practices, and to attempts to return to 
the production of “ tailor-made ” engineering goods, 
almost entirely manufactured in individual work- 
shops; a@ practice which can hardly be carried out 
with the present limited overall supply of labour 
and growing scarcity of skilled labour. It is also 
due partly to the difficulty experienced by many 
firms in placing orders for parts and, components, 
and to the high costs of subcontracting work. In 
the present boom, a number of general-engineering 
firms have charged unduly high prices and, of 
course, there has been no system of priorities to 
secure early deliveries of important components. 
This has caused disruption in the .vork of their cus- 
Se app veal eontcie A: arenas wooo 
unsettled conditions prevailing in. engineering. 
These may: be due to shortage of steel and other 
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materials, to inadequate labour supplies and to 
difficulties in transport ; on the other hand, it. is 
probable that one of the main causes lies in the 
lack of organisation and co-ordination ~ within 
general engineering. The country is in great need 
of plant and machinery for the re-equipment of 
industry, and this, together with the necessity to 
export engineering products to pay for imports of 
food and raw materials, makes it essential that pro- 
duction should be greatly expanded. 

Delays in re-equipment of the consumer-goods 
industries, in mechanising coal mines, and in expand- 
ing power-plant capacity may well have a serious 
effect on the country’s long-term manufacturing 
prospects. At the same time, many engineering 
works are themselves in need of re-equipment, 
without which they cannot expand their output 
unless they can increase their personnel ; an increase 
which, as was pointed out in the second article in 
this series, the country can ill afford. It has been 
stressed before that the demand from overseas is 
urgent, and that prolonged delays in deliveries 
of machines to overseas customers will force the 

producing countries to develop their own 
resources for the production of their requirements, 
or to turn to alternative sources of supply. At 
present, most foreign competitors are unable to 
offer better delivery dates than manufacturers in 
this country, but this state of affairs is not likely to 
last, and already Continental countries, such as 
Italy, Poland and Czechoslovakia, are emerging as 
important competitors. 

These conditions give strong support to the view 
that the solution of the problem of under-production 
in the engineering industries must be sought along 
the lines successfully adopted during the war years ; 
that is, careful planning, expansion and allotment 
of sub-contracting space to’ the more important 
engineering industries. This may well be a major 
task of the new Engineering Advisory Council. 
Such a solution would involve a detailed review af 
every section of British engineering in the light 


of orders received, and, if necessary, the reopening —= 


of Royal Ordnance Factories to increase sub- 
contracting space. Many of these factories are 
located in development areas, where the labour 
situation is easier than in other parts of the country. 
The position is complicated by the difficulty of 
obtaining a true picture of the present delivery 
position. Undoubtedly, many consumers have 
duplicated their orders, ordering a particular 
machine from three or four supplies with the inten- 
tion of cancelling outstanding orders when the 
machine has been delivered by one of the firms ; and 
many potential customers must have been deterred 
from placing orders by the long delivery dates 
quoted. It is probable that the flow of orders would 
be even greater than at present if delivery delays 
were reduced. The cyclical nature of the demand 
for the majority of engineering products makes it 
important that engineering capacity should be 
+highly elastic and easily adaptable. In this manner, 
the over-capitalisation of certain industries after 
the previous war, with the consequent collapse and 
unemployment of the slump years, would be 
avoided. 

The success of a policy of planned production 
depends to a very great extent on the adequacy of 
the information available to those responsible for 
the plan. During the war, “essential” industries, 
‘such as the machine-tool industry, were surveyed 
in great detail, and the capacity and requirements 
of each manufacturer were known to the Govern- 
ment and the advisory bodies. There is no com- 
parable information available about important 
peace-time industries, such as those producing tex- 
tile machinery, boot and shoe machinery, boilers and 
‘prime-movers. No survey of the machinery and 
general engineering industries has been conducted 
since the Committee on Industry and Trade 
published their survey of the metal industries in 
1928. The last Census of Production was that for 
1935. A new census is being prepared at present 
by the Board of Trade, but it is unlikely that the 
results will be published before 1948. 

It is interesting to compare iy —- voiced 
in Parliament’ ard industry of 


of the failure of the U.S. Department of Commerce 
to take a census since 1939. Some American indus- 
trialists argue that the lack of an up-to-date census 
is a serious disadvantage to industry. These sharply 
contrasting rrr eannot be entirely explained 
by psychological differences. British industry has 
a long tradition of secrecy and individualism, 
while its American counterpart, from the start, has 
been accustomed to a high degree of interconnection 
between individual sections, with firms buying out 
a very large proportion of the parts, components 
and accessories they require. In these conditions, 
it is indispensable to have a complete and detailed 
picture of the industrial structure of the country ; 
hence the demand of American business for an 
up-to-date census. British engineering is now faced 
with a crisis of under-production. Sub-contracting 
practices are growing and must continue to grow if 
orders are to be met within a reasonable time. It 
is important, therefore, that full information about 
every section of engineering should be obtained 
without delay. In this connection, the work of 
P.E.P. (Political and Economic Planning) should be 
welcome. This economic research organisation has 
undertaken recently a detailed survey of British 
engineering, and the results should be of value 
both to the industry and to the Government. 
Current output figures for certain industries 
classified under the heading ‘‘ General Engineering ” 
are available in the Digest of Statistics. These are 
set out in Table III, herewith. The boiler and 


TABLE III.—United Kingdom: Output of Certain Indus- 
tries Classified as ‘‘ General Engineering.’’ 
Quarterly average or calendar quarters (1,0001.). 











Deliveries 
a. | gi | gu | gee | ie | ata 
Pe o9 9 ee Toy I, Percentage 
1945. Dax 1946. | 1946. ae. of 4th Qtr., 
1945. 
Ts: 
Water-tube 3,147 | 3,804 | 4,617 | 4,145 | 4,377 139 
Lm || 645 906 909 | 1,076 | 1,039 161 
Bo,ler-houge 
jan 969 | 1,074 | 1,230 | 1,211 | 1,372 147 
Tnternal-com: 
bustion En- 
i --| — | 1,066 | 2,272 | 2,955 | 3,930 _ 
m Engines | 114/| 144| 162 ‘0 | ‘131 115 
Pumps and 
Pum; 
Ro oe -| 1,455 | 1,725 | 1,956 | 1,792 | 1,972 136 
ni 
Valves | 978 | 1,083 | 1,110 | 1,065 | 1,692 173 
Prin 
Machy 752 | 1,088 246 
4 J 1,310 | 1,334 | 1,851 
oe. and 
making Machy.| 265 | 437 769 | 627 | 761 298 
Office Machy. : 
Typewriters 156} 169 | 193 | 211 | 226 145 
Accounti: 
aod similar 
Machinery..| 387 | 451 | 523 | 640] 682 171 
Other --| 202 | 848 | 879 | 485 | 484 166 
Total -| 9,160 |13,145 |15,429 |15,601 |18,517 205 























boiler-house plant industry form one of the most 
important branches. The value of quarterly deli- 
veries has risen from’ 4-8]. million in the fourth 
quarter of 1945 to 5-5. million in the fourth quarter 
of 1946. The rate of deliveries is expected to increase 
substantially during the next twelve months, pro- 
vided that some of the current shortages can be 
remedied. tsmen and skilled erectors are 
searce, and the steel allocation is proving insufficient 
to allow the industry to work at more than about 
two-thirds of capacity. Delivery dates are reported 
to be three to five years, and orders continue to 
accumulate faster than deliveries can be made. 
Orders on hand for water-tube boilers on Decem- 
ber 31, 1946, were estimated to be about 551. million ; 


water-tube boiler manufacturers about 
to catch up with orders in hand at the end of the 





that, even if sup; ies of raw materials and labour 
were unli . could be in full 

until two or three years after the end of the war. 
It is significant that the value of boilers and boiler- 


of 1945 by = 40 per cent. 
however, that the total labour strength of the steam. 
raising plant industry will require. to be increased 
by more than 50 per cent. to allow the industry to 
produce to the full capacity of existing plant and 
equipment, and to man projected extensions to 
capacity. It is likely, therefore, that, when raw 
material shortages are overcome, the shortage of 
labour will become the principal limiting factor. 

Manufacturers of internal-combustion engines 
effected deliveries valued at 1111. million during 
1946, and are expected to exceed this figure by « 
substantial amount during 1947. Deliveries during 
the last quarter of the year exceeded those of the 
first quarter by nearly 100 per cent. The labour 
situation is much better than in the case of boiler- 
making and would require only a 12 per cent. 
increase to be adequate. At the end of 1946, the 
industry had work booked for over two years at the 
rate of deliveries during the last quarter. 

Office-machinery makers considerably improved 
their rate of deliveries during 1946, and the value 
during the last. quarter exceeded that for the 
corresponding quarter of 1945 by 67 per cent. 
Delivery dates are very remote, but. it is expected 
that the steady increase. in output registered during 
1946 will be maintained. The labour shortage is 
not very serious numerically, but scarcity of certain 
grades of skilled labour is causing difficulties. 

Deliveries by the. important pump-manufactur- 
ing industry were valued at 1-971. million in the last 
quarter of 1946, an increase of 36 per cent. over 
deliveries. during the last quarter of 1945. The 
main obstacle in this industry consists.of delays in 
the delivery of motors for electrically-driven pumps. 
Whereas the delivery date for heavy pumping plant 
for coal mines, for example, is. about six months, 
and substantially less for smaller pumps, the delay 
in obtaining electric motors forces pump manu- 
facturers to quote deliveries of a year or more.. The 
output of the ball and roller bearing industry is 
valued at about 3/, million per quarter, and deli- 
yeries have increased substantially during the second 
half of 1946. 

It will be seen from Table III that the tobacco 
and cigarette-making machinery industry has 
almost trebled its quarterly deliveries during 1946, 
and that the printing and book-binding machinery 
industry has increased the volume of its quarterly 
deliveries by 146 per cent. during the same period. 
This is partly due to the long manufacturing cycles 
for the large intricate machines, which take up to 
two years to make. It is expected, therefore, that 
the high rate of deliveries of the last’ quarter of 
1946 will be. maintained or improved upon during 
1947. There is no serious shortage of labour, 
although it is difficult to find enough~ machinists 
and erectors to work on the delicate and unfamiliar 
German prototypes which. the printing and book- 
binding machinery industry is endeavouring to 
reproduce in order to close gaps in the range of 
machines produced in this country before the war. 

In common with other sections of engineering, 
the machinery industries are being seriously affected 
by the call-up of apprentices. Furthermore, the 
raising of the school-leaving age is likely to cause 
-& serious drop in recruitment of apprentices. These 
industries, more than many others, require a high 
degree of skill, and manufacture articles whieh, to 4 
large extent, must be “tailor-made ” to the specifi- 
cations of customers. They are, therefore, most 


they have to compete for their labour with those 
sections of which, use bulk or mass- 
production ion - costs are 
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delivered goods valued at 62-71, million in 1946 and 
may reach 100/. million in 1947. 

Exports of gome industries classified under the 
heading “general engineering” are set out in 
Table IV, herewith. During 1946, the exports of 
these 33 sections amounted to 46-41. million, com- 

with 23-91. million in 1938, an increase of 
94 per cent.; the volume of exports, however, did 
not increase to the same extent ; 222,420 tons were 
exported in 1946, compared with 217,371 tons in 
1938, an increase of only 2 per cent. The most 
important exports were those of internal-combustion 
engines, numbering 29,791 engines and valued at 
7-51. million in 1946 ; this represents a 16 per cent. 
increase in volume and a 123 per eent. increase in 
value on the 1938 figures. These were followed by 
exports of boilers and boiler-house plant, which 
totalled 6-27. million in 1946, an increase of about 
50 per cent. on the 1938 figure. Exports of water- 
tube boilers, however, were considerably lower than 
before the war. This was mainly due to the urgent 


TABLE IV.—UNITED KINGDOM: ExPoRTs OF CERTAIN 





tively enforced in the majority of cases by the 
Ministry of Supply’s system of bulk licensing ; in 
other cases, the division between home and export 
deliveries was left to the industries themselves. 
It is obviously important that even those indugtries 
which cannot cope with home demand should be 
allowed to export some of their products, particu- 
larly if there have been improvements in design. 
Only in this way can they maintain a foothold in 
overseas markets, which is essential if they are to 
expand their exports once the arrears of home 
demand have been mev. The volume and value 
of the exports listed in Table IV contributed 
37 per cent. and 41 per cent., respectively, to the 
total volume and value of all mechanical engi- 
neering exports (excluding vehicles and aircraft), 
and this is further evidence of the importance of 
general-engineering in the national economy. 
Export prices have increased substantially since 
before the war, but the amount of these increases 
varies considerably between the different classes of 


INDUSTRIES CLASSIFIED AS “ GENERAL ENGINEERING.” 























Volume (Tons). Value (1,000V.). — fis 
Type of Product. > 
Volume, Value, 
1938. 1945. 1946. 1938. 1945. 1946, Per cent. | Per cent. 
Boilers: Water-tube 32,881 6,819 16,714 2,328 819 1,923 51 83 
Shell me jy 5,292 2,842 9,136 332 231 846 173 255 
Boiler-house Plant sa --| 17,705 12,969 23,524 1,208 1,480 3,410 132 284 
Book and Shoe-making Machinery 456 177 502 167 110 332 110 198 
Centrifugal Drying Machinery .. 2,305 215 652 209 61 158 28 76 
Condensers ... ae mc jen 1,998 579 1,297 296 109 308 65 104 
Conveyers, Transporters, etc. a 3,080 1,511 3,146 276 236 444 102 161 
Cranes, Hoists and other Lifting 
Machinery s aa ins 19,212 8,165 $1,822 1,597 1,177 4,299 166 270 
Dairy beg | ee 2 me 825 395 1,097 235 169 493 133 210 
Excavating and similar Digging 
Machinery ee ia pat 5,776 2,306 9,040 681 387 1,655 151 183 
Food Pre and Sterilising 
Machinery “- 6 bs 2,331 2,083 3,316 7 329 981 143 264 
Furnace it oe 7 5,209 890 66 357 149 393 52 110 
Gas and Chemical Plant .. 4,166 1,722 5,813 329 265 785 140 239 
Grain-milling Machinery .. a 1,975 1,382 4,773 236 266 1,044 242 443 
Hydraulic mery “a 6 2,503 491 1,597 253 81 295 64 118 
Lawn Mowers ay és 760 136 2,271 138 26 492 290 356 
Mining Machinery .. os ‘ 25,591 5,239 13,354 2,304 980 2,333 52 101 
Office Machinery and Parts $4 986 489 1,591 638 489 1,816 162 284 
Packing, Packaging and Labelling 
Machine: 5 os 28 319 35. 390 188 16 331 121 176 
Pneumatic at a 570 210 1,414 191 1,000 247 290 
Internal-combustion Engines --| 24,974 9,045 29,791 3,395 2,389 7,508 116 223 
Steam Reciprocating | ss 2,164 1,227 945 287 212 259 44 90 
Printing and Bookbin » ete., 
Machinery ae Be és 4,139 1,028 4,864 1,039 433 2,132 118 205 
Paper making and Paper Proces- 
sing Machinery. . at a 7,223 1,024 1,716 729 364 423 24 58 
Pumps > we oe 8,229 4,066 10,966 1,561 1,212 3,027 133 194 
Refrigerating Machinery .. Rs 2,830 659 4,143 396 171 1,126 146 284 
Road Rollers ae - <a 2,799 393 2,396 253 66 356 86 141 
Rolling (metai-wor! ) Machinery 4,568 2,823 3,878 332 185 352 85 106 
Sewing Machines and oe 11,709 2,138 6,904 1,262 559 1,943 59 154 
Sugar making and Refining Machin- 
ery (other than centrifugal) .. 8,363 4,309 11,473 566 449 1,393 137 246 
Tobacco and Cigarette-making 
Machinery ad +f | ont 983 103 1,425 522 109 1,168 145 224 
Weig’ Machines. . oe <a 2,138 1,645 2,756 259 247 527 129 204 
Welding Plant, other than tube- 
making machy. and electrodes* _ 6,675 2,528 _ , 637 939 _ _ 
Woodworking Machinery .. rr 1,441 860 2,465 231 233 547 171 237 
Ball and Roller Bearings and Parts 1,691 914 1,955 646 531 1,330 115 206 
Total 217,371 85,564 222,420 23,977 15,468 46,368 102 194 




















* Not separately distinguished in 1938. 


needs of the home market and the high degree of 
Priority given to them. During 1946, exports of 
water-tube boilers reached only 51 per cent. of the 
1938 volume and 83 per cent. of the value. The 
export of shell boilers, on the other hand, showed a 
73 per cent. inctease in volume and 155 per cent. 
in value. Exports of boiler-house plant were also 
substantially greater than before the war. 

Other important exports during 1946, shown in 
Table IV, are cranes, hoists and other lifting machi- 
hery, which amounted to 4-3/. million, compared 
with 1-61. million in 1938. Exports of mining 
machinery, the cause of strong criticism during the 
second half of the year, amounted to 2-3/. million. 
Although this equalled the 1938 figure, the volume 

mining machinery e was only just over 
half the 1938 level. It will be seen from Table IV 
that there are wide variations in the relationship 
between 1946 and 1938 exports, both as regards 
Volume and value for the various industries; 
exports of lawn mowers in 1946, for example, 
reached 200 per cent. of the volume and 356 per 
cent. of the value for 1938, whereas paper-making 
machinery exports were only 24 per cent. in volume 
and 58 per cent. in value. To a large extent, this 
was determined by home. market priorities, effec- 





goods. The variations are so great that it is very 
difficult to explain them and to point to deciding 
factors. The export value per ton of air and gas 
compressors, for example, rose from 143-21. to 
311-0. in 1946, an increase of 117 per cent. ; that of 
pumps, on the other hand, rose from 195-11. to 
275-21., an increase of only 41 per cent. Between 
these two extremes, refrigerating machinery, dairy 
machinery, paper-making machinery and mining 
machinery showed increases varying betwéen 113 
and 103 per cent. ; furnace plant and boiler-house 
plant, boot and shoe-making machinery, grain- 
milling machinery, and agricultural machinery 
varied between 83 and 73 per cent.; printing and 
book-binding machinery, excavating machinery, 
cranes and other lifting machinery, railway wheels, 
tyres and axles varied between 65 and 51 per cent. ; 
office machinery, locomotives and machine tools, 
between 50 and 40 per cent. 

These differences cannot all be due to the factors 
of supply and demand, since many of the products 


product 
exceeds world capacity. Industries registering low 
daaiais’ to Uren pits pie bon tasks: stein WD 
be mostly concerned with long-term export pros- 


pects—that is, industries which, before the war, were 
dependent on their export trade—and it is probable 
that they endeavour to keep prices low in order to 
compete effectively with the United States and 
Canada. Moreover, many of these industries were 
not working to full capacity in 1938, and conse- 
quently had to carry their overheads on a small 
volume of sales, resulting in high prices. In 1946, 
in spite of successive increases in the costs of 
materials, transport and labour (costs which, in 
respect of the. locomotive industry, for example, 
have risen by 70 per cent. to 75 per cent. since 1938), 
most industries benefited from a much larger volume 
of sales, with consequent reduction in overhead costs 
per ton of product. It is significant that the textile- 
machinery industry, which did not reach the 1938 
volume of output in 1946, showed an increase in 
export value per ton of 134 per cent. It may be 
suggested that certain industries are deliberately 
maintaining export prices at an uneconomic level 
in order to capture overseas markets, but there is 


TABLE V.—Great Britain : Employment in Constructional 
Engineering (Thousands). 








Index. 
_ Men. Women. Total, (1938 = 100.) 
1929, July 24-4 1-0 25-4 61 
1933, July 18-1 1-1 19-2 46 
1938, July 39-7 1-8 41-5 100 
1939, June 47-1 1-9 49-0 118 
1943, June . 40-9 8-0 48-9 118 
1944, June 38-8 7-9 46-7 112 
1945, June ... 35-7 6-2 41-9 101 
1946, June .. 49-0 7-5 56°5 131 
Aug. .. 52-7 7-3 60-9 145 
og pie 55-2 7-6 62-8 151 
Oc ar 56-9 8-0 64-9 156 
ae 58-3 8-2 66-5 160 
Dec. 58-3 8-2 66-5 160 

















little evidence that this is so ; the explanations given 
above are more likely to be correct, although there 
are probably many other contributory factors. 
Much publicity has currently been given to the 
need of selling British goods in “ hard-currency ” 
countries, principally in the dollar area. The whole 
question is being investigated by the Working Party 
on Guidance for Exports. It is almost certain that, 
if the present high tariffs imposed by the United 
States on imported machinery were removed or 
reduced, the American demand for British machines 
of the more complex and specialised types (which 
are usually cheaper than their American counter- 
parts) would become substantial. It is most un- 
likely, however, that Congress would tolerate sub- 
stantial reductions in machinery tariffs, and it is 
doubtful, therefore, whether the British engineering 
industry will be able to increase substantially its 
exports to the United States. It is hoped, however, 
that the Government will give a lead to manufac- 
turers and will assist them to establish the necessary 
marketing services they would require to sell effec- 
tively in the “‘ hard-currency ” countries. 
Constructional engineering has greatly expanded 
its activities since the end of hostilities. During 
the war, the demand for aerodromes, factories, pre- 
fabricated Bailey bridges, and components for the 
Mulberry harbours resulted in a high level of employ- 
ment in the industry, which had expanded already 
from 41,500 in July, 1938, to 49,000 in June, 1939. 
During the war years, a proportion of male labour 
was called up to the Forces and replaced by women ; 
in June, 1943, 8,000 women were employed, com- 
pared with 1,800 in 1938. The fall in employment 
registered at the end of the war was rapidly checked, 
the labour force increasing to 56,500 in June, 1946, 
and by a further 10,000 during the second half of the 
year. Details of the numbers employed are given in 
Table V, herewith. Unemployment among those 
normally employed in the industry has remained at 
alowlevel. The total figure for the United Kingdom 
(1,596) compares with 1,359 unemployed at Decem- 
ber 10, 1945. New fi construction, the pro- 
gramme of public works, and, to a lesser extent, the 
housing programme, are likely to keep structural 
engineering firms working to fuil capacity throughout 
1947. There have been serious difficulties in securing 
materials for the construction of steel houses. 
Replying to a question in the House of Commons 





on January 24, 1947, Mr. C. W. Key, formerly Parlia- 
se . 
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ment Secretary to the Ministry of Health, said 
that the British Iron and Steel Federation, in con- 
junction with nine of the largest building and civil 
engineering contractors in the country, had formed 
British Steel Houses, Limited, to develop and build 
steel houses designed by the Federation. The 
Ministry decided to arrange for a programme of 
30,000 of these houses, which were to be completed 
by December 31, 1947. On June 17, 1946, however, 
owing to difficulties which had been encountered, 
the number to be completed by the end of the year 
was reduced to 15,000. In September, this total 
was further reduced to 10,000, and a month later 
to 5,200. The number actually completed by 
January 2, 1947, was 70. Mr. Key criticised the 
Federation for not fulfilling their programme, saying 
that it was largely due to failure to co-ordinate the 
programme for the various components. Fi 
building is already an important factor in the 
activities of constructional engineers and is likely 
to continue at a relatively high level. From the 
end of the war to June 30, 1946, 1,577 building 
projects for new factories and extensions to existing 
buildings had been approved. 

Mr. Herbert Morrison, Lord President of the 
Council, in a speech to the Institution of Civil 
Engineers in June, 1946, outlined the Government’s 
public works programme. He said that Plymouth, 
Bristol, Coventry, London and other bombed 
cities and towns were waiting for replanning and 
redevelopment ; new towns would be needed, and 
@ vast planned modern road system would have to 
be constructed. Expenditure on public works, 
however, is likely to be deferred as far as possible 
until there is some slackening in general industrial 
activities; the White Paper of February, 1947, 
allocates 4 per cent. of the total capital expenditure 
during 1947 to roads, bridges, docks, harbours, 
canals, etc. This compares with 20 per cent. for 
housing, 6 per cent. for factory construction, and 
22 per cent. for other building and maintenance, 
including war damage repairs. 

As a start towards the programme outlined by 
Mr. Morrison, schemes were going forward to pro- 
vide new crossings over and under some of the 
widest rivers, such as the Dartford-Purfleet tunnel 
under the Thames, the Severn Bridge, and the 
Jarrow tunnel under the Tyne. An important 

of civil engineering works and con- 
struction of hydro-electric generating stations was 
being carried out by the North of Scotland Hydro- 
Electric Board at Loch Sloy, Tummel-Garry and 
Loch Fannich. New generating stations were being 
built at Ipswich, Kingston-on-Thames and Meaford, 
and others were to be built at Newark, Hoddesdon, 
Poole, Glasgow, Bromborough and Croydon. Other 
schemes announced during 1946 included the con- 
struction of a new road from a point on the Exeter- 
Leeds trunk road, north of Almondsbury, to a 
point on the London-Fishguard trunk road, north 
of Haysgate, terminating at a point on the new 
New;ort-Chepstow road. This will involve the 
construction of a suspension bridge nearly a mile 
in length, with a main span of 3,000 ft., to bridge 
the Severn, and a second bridge to be known as 
the Wye bridge. The latter will consist of a deck 
girder of eight spans, seven of which each have 
approximately 100 ft. clear opening ; the remaining 
span over the navigable channel has a clear opening 
of 150 ft. The width of the bridge is about 90 ft. 

Several important contracts for overseas projects 
have been received by British structural-engineering 
firms. Messrs. Balfour, Beatty and Company are 
to build a barrage across the Euphrates in Iraq, 
and big canals to divert flood waters into Lake 
Habbaniyah; the scheme is estimated to cost 
about 2/. million. Mr. A. E. Parkinson, speaking 
at the annual general meeting of Messrs. Sir Lindsay 
Parkinson and Company in December, 1946, said 
that one of the company’s major undertakings was 
the remodelling of the Esna barrage in Egypt. The 
first season’s work had been completed in record 
time, and there was another season’s work to be 
done before the barrage was completed. 

The large volume of constructional work will 
prove more than adequate to keep the industry 
fully occupied, and it is likely that, as soon as the 
steel shortage is overcome, a further expansion in 
the labour employed will be necessary. 


LABOUR NOTES. 


Mr. Sumwe1u, Minister of Fuel and Power, made 
some disquieting admissions in the House of Commons 
last week. Although the output of coal was goi 
satisfactorily now, he said, he did not know what the 
effect of the five-day week and the summer 
would be. He was budgeting for a loss of 9,000,000 
tons because of the Saturday shifts, and that loss 
might not wholly be made up during the five other 
shifts. That was why the estimate for this summer 
was only 89,000,000 tons, compared with 94,000,000 
tons Jast summer. eg ae depended on the spirit 
of the men in the pits, ,Somehow, during the summer, 
10,000,000 tons of coal would have to be saved, which, 
with the present stock of 5,000,000 tons, would give 
the minimum reserve of 15,000,000 tons for next 
winter. He hoped to get 2,000,000 tons from conver- 
sions to oil-burning, 250,000 tons from the railways, 
and 2,500,000 tons from domestic and non-industrial 
consumers, : 





The prospects of getting coal from abroad, the Minis- 
ter said, were not good. If United States exports 
went up later in the year, we might get a share, and 
if we could let South Africa have wagons some coal 
might be obtained from that quarter. It was useless, 
he added, to put men into mining unless they could be 
absorbed, and they could not be unless new coal faces 
were opened. That was being treated as an urgent 
job by the Coal Board. 





The executive of the National Union of Mineworkers 
decided at’ = meeting in London to ask the Coal Board 
for pensions and superannuation schemes covering 
everybody in the industry. Commenting on the deci- 
sion after the meeting, Me. Lawther, the President of 
the union, pointed out that the Board had already 
adopted a scheme for colliery officials; “ everybody, 
in fact, had a pension scheme except the miner.” The 
Coal Board and the Government are also to be asked 
to relax the Control of Engagement Order in the 
mining ind’ , and the Board has indicated to the 
union that it is “ prepared to accept the position.” 





Allading to the fact that the membership of the 
United Patternmakers’ Association has now passed 
the 15,000 mark, Mr. Beard, the general secretary, 
describes the achievement as “remarkable” in “a 
craft so small and necessarily restricted.” He believes, 
however, that the figure can be improved on, “ for,” 
he says, “not only did our recent dispute show that 
patternmakers were in membership with other unions, 
but that the metal development in mass-producing 
industries has, during the war years, produced another 
problem.” 





“T refer,” he proceeds, “‘ to skilled precision fitters, 
who have developed a certain knowledge of our trade 
from instruction received by way of supervision by 
——— or the preparation of special drawings 

y our members containing contraction, core-boxes, 
prints, loose pieces, core-dryers, etc. Many of these 
fitters have been doing this job for years and are, 
indeed, qualified ror membership of our Association. 
Most of them are already members of the A.E.U., and 
quite recently there were all the makings of a first-class 
dispute due to conflict. To avoid this in the futare, 
it may be necessary for the two unions to get closer 
together and agree on policy, for . . . Government 
planning must increase in which we must take our 
share without divided forces.” 





In a series of meetings held during July and A 
last, a Special Committee of the Canadian House of 
Commons undertook an intensive inquiry into labour 
conditions in Canada with particular reference to the 
strike in the steel industry. One of seven recommenda- 


of Labour may, at the request of either party to an 
industrial dispute, and if he deems fit, either before or 
after a strike is in progress, direct that a strike vote 
be taken under Government supervision, to determine 
the wishes of the men affected as to whether a strike 
will take place or otherwise.” 


In pursuance of that recommendation, the Govern- 
ment issued an Order in Council prescribing that, 
where the Ministry of Labour considers that an indus- 
trial dispute exists which may cause, or has caused, 
a strike or other concerted cessation of work, the 
continuance of which will interfere with economic 
rbiliy ce Meecasede Wnaniticn ts aentneiness aint 





ballot of the em 
the direction of ent of Labour in order to 
‘determine the views of the em on the matters 


tions made by them was as follows : “ That the Minister | B; 


. The parties to the dispute and a 
interested trade union or employers’ isati oa 
required to make available, upon request, such assist- 
ance, facilities and information as may be deemed 


going | necessary for the taking of the vote. 





The Minister of Labour is to advise the employer 
and the employees, and any interested trade union, or 
employers’ organisation of the result of the vote, and 
may publish it in such manner as he sees fit. Any 
person, who refuses or fails to comply with a direction 
or request under the Order, or obstructs the taking of 
the vote, or seeks by intimidation or violence to 

° valine, wil bo euity of a 
summary conviction, in the 
case of a corporation, to a fine not exceeding 2,000 
dols., or in the case of any other person, to a fine not 


exceeding 500 dols., or ay aay for a term not 
suc 





exceeding six months, or to h fine and imprison- 
ment. 

In the industries covered by the statistics regularly 
compiled by the British Ministry of Labour and Nationa] 
Service, the e in rates of wages reported to have 


come into operation in the United Kingdom during 
January resulted in an aggregate increase estimated 
at approximately 101,000/. in the weekly full-time 
wages of about 530,000 workpeople. In addition, a 
number of workpeople had their hourly rates increased 
so as to give approximately the same weekly wages 
as before for a shorter working week. The changes in 
hours of labour resulted in an average reduction of 
nearly three hours a week for about 1,650,000 - work- 
people. The principal industries affected were the 
1,650,000 workpeople referred to, workpeople employed 
in Ministry of Supply ordnance factories and in Ad- 
miralty industrial establishments had their weekly 
hours of labour reduced generally from 47 to 44. 





The number of industrial disputes, oe stop- 

ges of work, reported as beginning in January was 
Tad. In addition, 10 stoppages which began before 
January were still in at the beginning of that 
month. The approximate number of employees involved 
during January in these 154 stoppages, including 
workers thrown out of work, though not themselves 
parties to the disputes, is estimated at 112,000. The 
aggregate number of working days lost at the estab- 
lishments concerned during January was about 412,000. 
Of the stoppages of work known to have been in 
progress at some time in January, the coal-mining 
industry accounted for 76, involvi 13,200 men 
and resulting in an aggregate loss of about 21,000 
working days. 


Of the 144 disputes leading to stoppages of work in 
January, 14, directly involving 2,200 workers, arose 
out of demands for advances in wages; 44, directly 
involving 6,900 workers, arose out of other wage 
questions; six, directly involving 57,600 workers, 
arose out of questions relating to working hours; 
20, directly involving 2,100 workers, arose out of 
questions relating to the employment of particular 
classes or persons ; 54, directly involving 5,400 work- 
ers, arose out of other questions relating to working 
arrangements ; and four, directly involving 200 work- 
ers, arose out of questions of trade-union principle. 
Two sto , directly involving 24,500 workers, were 
in support of workers involved in other disputes. 








Building operatives who were, he asserted, “‘ doing 


ugust | their unconscious best to have the Labour Gover- 


ment turned out in 1950 by an indignant electorate,” 
were condemned by Mr. R. E. Scouller, of Glasgow, 2 
his presidential address to the annual conference of 
the Clerical _~ S eanpamergg ca pein Union st 
ridlington. ing costs, he said, were stagge 
In pre-war days, the 5401. necessary to build a a 
house was allocated as to materials 3601. and labour 
1801. Such a house to-day cost about 1,200/., and the 
division was 7201.. and 4801., respectively— 
an increase of 100 per cent. in materials and of 167 pet 
cent. in labour costs. 


The ing increase in labour costs was partly 
attributable, President said, to lack of sufiicient 
supplies of the right materials at the right time, but 
that was far from the most important item 
‘Nor was the increase in the hourly rate paid to the 
workers particularly significant; the increase had 
been barely sufficient to meet the increased cost of 
living. The really important factor was the low ou! 
he seam Seas OP os 
were g Tevenge on “ iteering employe 
oe aad 4 


3 of decent houses. 
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FLAME SPRAYING BY THE 
POWDER PISTOL.* 
By W. D. Jonzs, M.Eng., Ph.D. 


THE coating of surfaces by spraying, in which the 
material is projected through a flame, has been widely 
extended to numerous types of non-metallic materials, 
and therefore it is no longer correct to refer to the 
process as one of metal spraying. It is proposed to 
deal here with flame spraying by the powder process in 
which the raw materials are sub-divided into a state 
of fine powder before use. The origins of flame spray- 
ing go a long way back, but most of the credit for the 
practical development to a condition where it could be 
wed industrially is due to Dr. M. U. Schoop, of Zurich, 
who began his experiments about 1911. He experi- 
mented with metals, using wire, molten metal and metal 
powders as raw materials, and employed both the gas 
flame and an electric arc as the source of heat. Owing 
to difficulties in the handling of powders in those early 
days, Schoop formed a preference for wire, and thus the 
development of various types of metal-spraying pistols 
wing wire was undertaken. 

The primary difficulty which he experienced with 
powder was due to the fact that most metal powders 
cannot successfully be blown through a length of 
tubing, for the reason that they are self-clogging and 
quickly pack, Schori, also working in Switzerland in 
the early 1920’s, appears to have been the first person 
successfully to have realised the correct solution to this 
difficulty. After experimental work extending over a 
number of , he developed the Schori pistol-which 
howadays, in substantially the same form as developed 
by him, is the only flame spraying pistol — 
‘mployed for the spraying of powders. The basic 


@ vention of Schori was the realisation that —— 
b materials could be sucked through tubes and orifices, 


and past obstructions where it would be impossible to 
blow them. 

A modern powder pistol is shown in Fig. 1, above, 
ad Fig. 2 Mlustrates a sectioned pistol. At the 
ainular compound nozzle a flame of burning gases 
merges some'2 in. long. A variety of gases can be 
wed, but the most popular is o with either 
etylene, propane, or ferrolene, which is an enriched 
coal gas. The two gases are controlled by a needle 


® ‘ave, and an injector is used for mixing them. Pro- 


weding up the body of the pistol, the two gases 
‘om the annular nozzle. ‘ 

© pistol is also supplied with compressed air con- 
tolled by a hand valve, and in the head of the pistol 
the air splits into two streams. Half of the air pro- 
‘eds to the front of the pistol and emerges from an 
‘tnular nozzle which is outside the flame nozzle, while 
‘he other half of the air stream proceeds to the back 
of the pistol and there passes through an injector and 
thence through a tube situated axially in the body 


* Paper presented at the ‘Winter Conference of the 
and Strip Metal Users’ Association, held in London 
‘0 January 31 and February 1, 1947. Abridged. 








SCHORI POWDER PISTOL. 





Fig.. 2, 


of the pistol, finally emerging inside the flame. In 
passing through the injector the air stream creates a 
suction which aspirates the powder from a suitable con- 
tainer up the in the handle of the pistol, provided 
the wry ang bene his thumb on the small hole in the 
back of the le. The powder thus emerges, carried 
by the air stream through the centre of the flame, and 
the starting and stopping of the flow of powder is under 
the control of the operator independently of the com- 
bustion of the gases. 

It will be noticed that the pistol has no moving parts, 
that it can be used in any position whatsoever, and that 
the flow of powder can be momentarily stopped or the 
pistol ye down and picked up again without having to 
turn off the gases or relight the pistol. The purpose of 
the outer annular air stream is partly to cool and protect 
the nozzle, partly to chill the spraying material, and 
partly to direct and confine the flow of powder. By 
suitably shaping the annular air nozzle the flame can 
be made into a fantail or other convenient form. The 
compressed air is supplied to the pistol at a pressure 
varying from 10 Ib. to 60 lb. per square inch, depending 
upon the type of material being sprayed. The con- 
sumption of air is approximately 12 cub. ft. per minute ; 
the — also takes something like 50 cub. ft. of oxygen 

ur and between 40 and 45 cub. ft. of gas per 

ur, depending upon the nature of the gas used. ith 

these consumptions, when spraying metals, an average 

operator can spray something like 250 sq. ft. of surface 
area per hour, over the whole of an eight-hour day. 

Fig. 3, on page 298, shows the arrangement of the 
apparatus in front of a spraying booth, where an opera- 
tor is spraying metal window frames with zinc ; on the 
left is an “ hour glass ” or “‘ egg timer ” container, the 
top half of which contains sufficient powder for approxi- 
nately 20 minutes’ spraying. A pneumatically oper- 
ated vibrator shakes the powder down from the top 
into the lower half of the container, and in falling 
between the two halves the powder is sucked into the 
spray gun. When the lower half is full the container 
is inverted. On the left are also shown pressure 

auges controlling the supply of air and gases, and the 

ter for separating moisture or oil from the com- 
pressed air. It is extremely important in using this 
pistol that the air should be quite dry. The whole 
apparatus is very portable and can bz easily trans- 
ported in a small lorry or van for the treatment of 
onto say reached by the passing 

The temperatures y the particles in 
through the flame are controlled by varying the air 
pressures; the highest air pressures are used for 
material having a very low melting point (such as 
polythene), and the lowest air pressures are used for the 
materials with the highest meltiig points (such as 
nickel or steel). In the case of certain materials such 





as plastics, almost the whole of the powder is fused in 
passing through the flame and stays in a molten con- 
dition until it hits the surface to be sprayed, where it 
coalesces. In the case of metal powder, however, it is 
fairly certain that the icles are substantially not in 
a molten condition when they hit the surface to be 
sprayed, and the formation and building up of the 
coating take place therefore by a process of sintering 
or welding, which is identical with the phenomenon that 
is the basis of powder metallurgy. 

It is well known that metals can be welded or sintered 
at temperatures well below the melting point, indeed as 
low as the melting point, provided that the surfaces 
are in a reasonably clean and active condition, free 
from an oxide film. The powder particles emerging 
from the flame of the pistol do not cool as quickly as 
may be imagined because they are carried by the stream 
of gases of combustion, and there is little or no relative 
movement between the gases and the particles to cause 
cooling by conduction. When in practical use, there- 
fore, it is more than likely that the particles of metal 
being sprayed hit the surface at a temperature between 
the melting point and two-thirds of the melting point. 

It is possible to adjust the pistcl in such a way that 
the metal particles are totally fused and hit the surface 
being sprayed in a molten condition. In such cireum- 
stances, however, because of the increased activity of 
the molten particles of metal, undue oxidation occurs 
and the coating may not be satisfactory. One of the 
main advantages claimed for this type of pistol is the 
fact that the metal is not completely fused and is 
therefore less oxidised. Microsections of the coating, 
however, do reveal that considerable flattening of the 
particles occurs, and they tend to be interleaved or 
piled one on top of the other in the form of flakes or 
plates. This effect must be regarded as one of deforma- 
tion of small metal particles in a heated and more or 
less plastic condition. 

Almost any metal having a melting point lower than 
approximately 1,600 deg. C. can be sprayed satisfac- 
torily with the pistol. It is possible to spray most 
metals and alloys in the form of fine powders, and one of 
the advantages of the pistol is that it can successfully 
spray all the ordinary metals such as zinc, aluminium, 
tin, copper, iron, nickel, etc., and industrial alloys such 
as brass, bronze, solder, etc. In addition it can success- 
fully handle many alloys which are brittle, and in 
this class are included cast iron, speculum metal, and 
certain aluminium-magnesium (for example, the 50/50 
alloys. One of the peculiar attractions of this particular 
form of spraying pistol is its adaptability to the spray- 
ing of large surface areas very quickly. - Coatings of 
zine of the order of 0-003 in. can be applied at rates 
varying from 250 sq. ft. to 400 sq. ft. per hour. Con- 
sequently, as far as metals are concerned, spraying of 
zinc has been the chief industrial work undertaken to 
date by this process. 

During the war years hundreds of tons of zine have 
been used in the spraying of all types of articles. 
These include telephone and radio cabinets, food con- 
tainers, mines, electrical junction boxes, and lifeboats, 
large and small naval vessels, structural steel, and 
many applications for the Ministry of Transport, includ- 
ing railway works and bridges. With the increasing 
cost of painting, recent months have seen much more 
attention being paid to the prevention of corrosion, 
and the application of zinc to steelwork, particularly 
as an undercoat for paint, has greatly increased. This 
is due partly to the keying effect of the mat surface of 
the zinc coating, but mainly to the fact that the life 
of a decorative paint film is determined very largely 
by the extent of rusting underneath it. A zince-sprayed 
surface requires painting very much less frequently 
than one without zine, and if suitable coats of paint 
are applied when necessary, the life of the surface 
without rusting is almost indefinite. 

These facts, combined with the economic situation, 
have led to the use of zinc spraying in the last 12 months 
for a wide variety of applications. The process is 
applied to welded steel launches (Fig. 4, on page 298), 
for service on the rivers of Burma, where corrosive 
conditions are probably more severe. than anywhere 
else in the world; to the globes of Belisha Beacons ; 
to the steelwork of seaside piers, such as that at Weston- 
super-Mare, and to the surfaces of washing-up machines, 
which experience a good deal of corrosion and rough 
treatment. In the early years of the war, the Menai 
Bridge was partly dismantled and rebuilt, and all the 
metal work was sprayed with zinc by the powder pro- 
cess, The surface of this bridge is in excellent condi- 
tion at present, and it is expected that it will be main- 
tained rust free for an indefinite’ period. With the 
increasing scarcity and e of steelwork and the 
rising cost of painting, it is likely that the application 
of zinc for corrosion protection in this field will be 
extensively developed during the next few years. 
Although the initial cost of application is higher than 
that of a paint coat, nevertheless considerable econo- 
mies are observed if computed over a period of years. 
For this reason it is probable that zinc spraying will 
soon be applied to all structural steelwork. 
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The appearance and some of the properties of a zinc 
sprayed coating are improved by the mixture of a 
certain proportion of aluminium powder with the 
zinc, and some interesting results have been observed 
with the use of selected zinc alloys instead of zinc. 
Experiments are being undertaken by the Schori 
Metallising Process, Limited, in which a.certain pro- 
portion of plastic composition is co-deposited with 
zinc during the spraying operation. The plastic so 
deposited fills up the pores in the zinc coating and at 
the same time reduces the intensity of the electro- 
chemical effect. on the zinc, thus prolonging the life 
of the coating. 

There have been considerable developments of the 
powder flame-spraying process in the application of 
aluminium for improving the heat resistance of steel. 
During the war hundreds of tons of aluminium powder 
were employed in the spraying of sheet-steel flame 
dampers for aircraft, thus considerably increasing the 
life of such articles exposed to high temperatures during 
use. The application of aluminium in this way has, 
to. a considerable extent, replaced other methods of 
increasing heat resistance involving the use of applied 
aluminium. Here again it appears that the develop- 
ment of special powdered alloys may cause a substantial 
improvement in this technique. One interesting aspect 
of the use of aluminium for corrosion protection, which 
probably has a considerable future, is the treatment of 
Duralumin constructional members with applied 
aluminium coatings of high quality, providing improved 
corrosion resistance and affording a good basis for 
paint. There are some difficulties in the application 
of paint to aluminium surfaces and aluminium spraying 
appears to form a satisfactory solution. 

It had become clear in the few years immediately 
preceding the war that there was a number of non- 
metallic materials which could be efficiently sprayed 
by the flame process, and a considerable amount of 
experimental work was done between 1935 and 1940. 
It has now been found that, with a few exceptions, in 
which the materials are excessively sensitive to thermal 
decomposition, almost all non-metallic substances 
having a melting point lower than 400 deg. C. can be 
successfully put through the flame pistol. Many of 
these new developments are of considerable interest in 
sheet-metal fabrication, and it seems likely that the 
amount of spraying with the powder gun in the field 
of plastics may considerably exceed that in the field 
of metals. 

One of the earliest non-metallic materials used was 
bitumen. Using the flame spraying gun, bitumen 
coatings can be applied in thicknesses as great as 
# in. with one pass of the gun. Such a thickness is, 
however, exceptional, and normally coatings between 
4 in. and } in. are used. The development of bitumen 
coatings was delayed during the war years owing 
to the shortage of the necessary raw materials. This 
position has now considérably improved, and work of 
all types is being carried out on constructional members 
fot the prevention of corrosion and for the water- 
proofing of concrete structures. The steelwork of 
one of the main-line railway termini has recently 
been protected in this way. During the last few 
years special types of bitumen compound, which have 
a rubber-like consistency and a high softening point, 
have been developed, and these are more efficient in 
application, particularly under tropical conditions. 
The coatings are very impervious and flexible and 
can be applied to almost any structure independent 
of size and shape. Bitumen coatings applied in this 
way are referred to by the name of Gunfalt. 

A material which had considerable attention in 
the early years of development was synthetic rubber. 
The grade which is preferred is Thiokol—one of. the 
polysulphides. This material received considerable 
development in America. During the war the main 
use in Britain of Thiokol sprayed coatings was in 
connection with marine work. For example, marine 
condenser doors were sprayed with thick Thiokol 
coatings, thus providing a door which stood up to very 
difficult corrosive conditions quite as well as the solid 
bronze doors which had been hitherto used, and 
which, of course, were very much more expensive. 
Fig. 5, herewith, shows a marine condenser door 
coated on the inside with’ approximately 34 in. of 
Thiokol. This material is particularly suited for 
application to sheet-metal air-conditioning ducting and 
for the coat: of casings, fan blades and the like, 
used for the conveyance of acid fumes. Such sprayed 
coatings withstand these conditions excellently and 

have advantages over the older types of rubber lining 
made by sticking on rubber sheets, in that it is not 
nec to grind down all the rivet heads or pro- 
jections, which lessens considerably the amount and 
cost of preparatory work. Moreover, coatings of this 
type do not slip by centrifugal forces as commonly as 
do those of rubber sheeting. 

Thiokol was used for the protection of ships’ hulls, 
tail brackets, and other metal parts immersed in sea 
water, and on a great deal of radar and electrical 





gear. It was also used for such applications as X-ray 
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Fie. 5. Conpsnszn Door SPRAYED witH THIOKOL. 


turntables, where good insulation is demanded. Various 
fillers, such as metallic lead, silica flour and pigments, 
can be added to the synthetic rubber for varying the 
physical properties. Thiokol is a material very similar 
in its properties to natural rubber ; it has considerable 
flexibility, but is greatly superior to rubber in resistance 
to most organic solvents. It withstands most effec- 


rabber and many other synthetic rubbers, nota 
petrol, fuel oil, lubricating oil, benzene, etc., and it 
sag ames pl arg gear Soni ing Gry i a 
i i particularly easy to by 
the flame spraying process is shellac. eee 





special polymerised shellac-based compounds hav? 
been, developed with various fillers, particularly 
suited for spraying. The main industrial use of flame 
= shellac coatings has’ been in connection 
ectrical swi parts. During the war yee? 
considerable areas of such equipment exposed to high 
voltages, where good electrical insulation and sat 
tracking qualities are essential, were sprayed. 
applied in this way is understood to have been one 
best anti-tracking substances yet discovered. _ 
Apart from these engineering applications, attenti” 
is now being given to the d ent of shells 
coatings for decorative work, an application which 
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is still in its infancy and has been somewhat retarded} Interest in the of the newer has THE ELECTRICAL RESEARCH 
owing to the increased price ‘of the raw material: How- | not, however, been. to overshadow some of the ASSOCIATION 
ever, considerable success has been achieved by the bilities of older and sim: materials; waxes, E 7 . - 
addition of suifably chosen heat-resistant pigments. | for example, can equally well be applied in this way.|_ THE income of the British Electrical and Allied 
Shellac can now be sprayed in any colour required, | Paraffin wax has already been used for the water- | Industries Research Association, for the year ended 
giving @ strong and coateg Se many Sepee et of concrete certain special waxes with | September 30, 1946, was 185,520I., the 
domestic fittings, such as standard , plastic figures, 


and for some architectural applications, such as 
decorative treatment of metal panel walls. To improve 
the decorative appearance, shellac (and, indeed, most 
tic coatings, particularly bitumen) can be modified 
Othe addition of mica, aluminium, bronze or coloured 
etal 


m or by dusting metallic powder on to 
the surface of the sprayed coating before it has set hard. 
A considerable amount of research work has been 


are quite adaptable, and these include certain of the 
therm ing types, and also ebonite. However, most 
success has ved with the ication of 
polythene, a new plastic material developed by L.C.L, 
Limited. This ‘is a whitish translucent ic, 

and flexible, odourless and tasteless, and having 
excellent electrical properties. It has great potentia- 
lities in many industries, including the chemical, food, 
electrical and We te ae ee ml — praying 

rocess appears to the o met! w 
° thick coatings ¢an be applied vacbenfully to a metal 
base. 

Originally, the spraying of polythene was developed 
for the protection of chemical plant against alkalis, 
but since the end of the-war polythene spraying has 
made great strides. An interesting application is in 
the cam covering of Army field equipment. 
Such a coating has to satisfy a number of exacting 
conditions: it must be of a suitable colour (olive 
green or drab) and of a texture or consistency that 
will not reflect light (an important property in connec- 
tion with aerial observation) ; also it must be outstand- 
ingly tough and resilient and of such good adhesion 
that it withstand the-rough treatment which this 
type of equipment receives. Coatings applied in this 
way have wi! the most rigorous field tests without 
damage. So far, no other applied plastic able to with- 
stand so successfully these very arduous cenditions 
has been discovered. 

It is obvious that there are peace-time applications 
in which similar conditions are involved, and one of 
the most interesting developments is in the 
of sheet-metal aluminium suitcases and brief cases. 
Suitably filled, and variously pigmented in a number 
of pastel shades, as well as in black or in navy blue, 
thick mat. polythene coatings applied to such articles 
appear to be excellent. A similar application of great 
interest is in the covering of metal furniture. The 
average stoved enamel or plastic finish has a limited 
life on this type of article, and is inclined to crack or 
chip. Smooth polythene coatings, suitably pigmen 
can be made to give a remarkably close imitation 
leather and will withstand an indefinite amount of 
tough usage without revealing the basis metal. Unfor- 
tunately, at the present time the full development of 
these ings is somewhat retarded by the absence of 
sufficiently large supplies of the raw materials. 


Another interesting development-of polythene is in 
the spraying of jigs and ers. for use in the 
electroplating industry. Many types. of coatings 


have been used in the past for this purpose and suffer 
from various defects. Some of them break down 
electrically, so that: the jig as well as the articles it 
is holding has metal deposited on it, leading to a con- 
siderable loss of yaluable metal. Some of them entrap 
solutions‘which are carried from > to “ next 
as the jig progresses, upsetting the rather delicate 
balance of modern electroplating baths. Work con- 
ducted with polythene-sprayed jigs indicates, 
tigorous tests, that the coating shows no deposition of 
ora and does not exhibit the tendency panty ig 
oping.” Polythene coatings. have also pro to 
excellent. for the protection of metal tanks against 
photographic chemicals, which in some cases are very 
corrosive, Polythene is not only inert chemically, 
but is tasteless and odourless, and for this reason, 
\erefore, the spraying of polythene is much’ used for 
coating of food containers. P, also 
-nding electrical properties, and its application 
el is widely used for special types of electrical 
ion. 


i 


E 


«ted by the success in the flame ing of 
Poly.aene, a number of manufacturers of Taw 
agp, are giving i gpg to hod 
Men: ‘plastics eularly sui to 
and successful results have been obtained 





more ive. The finish obtained have 

advantages to justify the additional 
expense. However, some of the air. coatings 
do fundamental disad There are 


flow properties it is essential to apply 
solutions, which means that the coating 
plastic is 


Flame spraying in one bold step circumvents most 
of these difficulties by di ing with solvents alto- 
gether and applying the plastic by fusion. It is true 
that one must, carefully select the plastic ompiege’ 
since. not only must one take into account the heat 
stability of the materials, which are generally complex 
ons Tyan ogy but in the case of thermo- i 


one has to ensure that even when the plastic’ 


has been sprayed and attached to the surface, cross- 
inking (or curing, as it is usually styled) does not 
rob material of its ability to flow and form a 
continuous surface. Moreover, dimensional changes 
can occur in the material on cooling, and this demands 
careful technique on the part of the operator and the 
choice of a plastic having a molecular structure closely 
adjusted to the spraying conditions. 

Scrupulous attention has to be paid to the prepara- 
tion of the metal’ surface prior to spraying. It must 
be clean and entirely free from grease, and this may 


involve a degreasing operation. When possible, it is 
preferable to sod shot-blasting to give a clean, 
slightly roughened surface. 


A field in which‘the flame process appears to offer 
great possibilities is in the spraying of enamels. 
Working with normal enamel frit mixtures, success 
has been obtained on a laboratory scale in the spraying 
of comparatively small objects, although it is necessary 
to bring the basis metal to a rather high temperature 
either by using a hot flame or by furnace saptaeuslen, 
Difficulties which arise: in the treatment of a 
objects have so*far prevented the commercial appli- 
cation of the process, Considerable interest has never- 
theless already been aroused, and the development of 
special low-temperature frits particularly suited to the 

rocess is pi ing. If these researches are successful, 
© spraying may make a major revolution in the 
enamel industry. 

From the original invention of the metal spraying 
act, Aesop ma aster llc ape 9 sa petisnney 7m 4 
developments in the application of the process whi 
bse sad it of weg Ag. 2 ga the many 
industries dealing appli ‘ace coatings. 
Particularly is this the case with applied synthetic 
finishes w flame spraying has introduced an 
entirely new techni! t is not perhaps out of place 
to remark that all these developments during the last 
ten years or so have put this country well ahead of 
gther countries in the application of flame spraying. 





CADETSHIPS IN THE RoyaL Navy.—The Admiralty 
announce that the next examination for cadetships at 
the Royal Naval College will be held in June, 1947. 
Candidates must have been born on or between Decem- 
ber 1, 1933, and March 31, 1934, and their completed 
application forms must be received by the Admiralty not 
later than May 10, 1947. The educational test is the 
Common Examination for entrance to Public Schools, in 
English, history, geography, Latin or science, French, 
and arithmetic, algebraand geometry. The total number 
of cadetships to be offered is not yet decided, but will 


‘inchude 20 scholarships, 10 of which are reserved for 


boys from ‘grant-aided schools.. The fees for boys who 
are awarded scholarships vary according to the parents’ 
means. In cases of small incomes all fees and expenses 
may be remitted ; in other cases the inclusive fee ranges 
from 11. to 651. aterm. Application forms and detailed 
regulations may be obtained from the Secretary of the 
Admiralty (C:W. Cadets), London, 8.W.1. 


.| item in the total bei 


ing | which, altho 





64,4001. received from the 
Department of Scientific and Industrial Research. 
The second largest was 42,2751. made up of authorised 
undertakers’ subscriptions; this, however, was not 
the only assistance rendered by the supply industry, as 
the Central Electricity Board contributed 5,0001. and 
the Electricity Commissioners 1,000/. The total of 
48,27651., ting more than 25 per cent. of the 
income of Association, is in no way an extravagant 
contribution from the electricity-supply industry, as 
in great measure the research activities carried on 
have as ultimate objects the raising of the efficiency 
of generation and distribution’ These figures are 
quoted from the 26th annual report of the Association, 
which is dated January 3, 1947. It is probable thatit 
was compiled some time before that date, which may 
explain why no mention \is made of the f i 

nationalisation of the industry on which the Association 
directly relies for more than a quarter of its financial 


erable | Support. It may be, on the other hand, that the Council 


considered it undesirable to comment on a matter 
it must have important reactions on the 
activities of the Association, has not yet been explained 
in sufficient detail to make it clear what those reactions 
will be. The proposed central electricity authority, 
as at present defined, is to have powers to conduct 

This may be a mere saving clause, inserted 
in the Bill to cover unforeseen possibilities, and that 
there is no-intention that a new research laboratory 
concerned with supply problems sha’] be set up. That 
would be a most undesirable step, bu: if it is carried out, 
the Association would apparently lose a large part of 
its income. If the proposal in the Bill ultimately 
appears in the Act, the most satisfactory procedure 
would be for the new authority to delegate its research 
powers to the Association. In the present state of 
uncertainty, this matter is not worth discussing in 
greater detail. 

This shadow on the future has not been allowed to 
affect the activities and progress of the Association. 
In large measure work on special war-time problems 
has been terminated and the staff has been built up 
nearly to the level of available accommodation and 
facilities. Until the new laboratories at Leatherhead 
are available, it does not seem likely that the present 
scale of work can be increased to any important extent. 
The limited accommodation in the laboratories at 
Perivale has been further strained by the necessity of 
transferring some of the technical staff from Savoy- 
street, where some office accommodation has had to 
be given up. As temporary measures, some fabricated 
hutments have been provided at Perivale and a war- 
damaged mansion with outbuildings and Army huts 
has been taken over at Leatherhead. This property 
is in bad condition and it is not expected that a major 
transfer of staff can take place before the end of 
November. In the meantime, large-scale plans for the 
Leatherhead laboratories are being prepared. The 
site for this establishment has been purchased, but the 
putting in hand of construction work naturally depends 
on licences, labour,and material, which are controlled 
by higher authority. .Heavy capital expenditure will 
ultimately be necessary for the Leatherhead project, 
to which the Association is committed, and the raising 
of ny sum must form an important item in 

finances of the future, which the new Electricity Bill 
has rendered obscure. 

In reviewing the work carried out both in the labora- 
tories and by extra-mural workers, the report draws 
attention to two examples which illustrate different 
aspects, or phases, in the work of the Association. In 
the case of circuit breakers, “the gas-blast and oil- 
blast methods introduced by the E.R.A. largely form, 
from an international point of view, the forefront of 
circuit-breaker development ” and arc-control devices 
licensed by the Association have an aggregate breaking 
capacity in excess of 1,500 million kVA. In the field 
of dielectrics, however, the E.R.A. has not conceived 
or developed any new insulating material, although 
the general relation between dielectric properties has 
been made clear and “in some sections a truly quanti- 
tative theory of electric properties in terms of solid 
structure exists.” These two contrasted cases form 
examples, respectively, of applied and fundamental 
research and. incidentally, illustrate how costly research 
in the engineering field may be. The switchgear work 
has throughout omapeny represented the largest 
ee eee ee — 

studies, although engaging a r number 
of workers, have been confined Syne eth work. 
The relative im of circuit breakers or the 
properties of insulating materials to the electrical 
poy awa eer et must be.a matter of opinion, but 
pike that useful results in the field of the former 
only have been obtained by work on a basis of 
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practice. A good.reason why the engineering of 
dielectrics were not investigated on the rise 4a 
that, if they had been, no money would have been left 
for the remaining 20 sections of the Association’s work. 

Some fies gece of the investigations carried out on 
cables overhead lines concern the engineering 
aspects of certain dielectrics. The work on the charring 
of cable papers under short-circuit conditions is an 
example, Tests have been made to establish the 
relationship between the limiting short-circuit current 
and the maximum duration of short circuit, which can 
be maintained without charring the paper. Experi- 
ments have also been carried out on the current rating 
of varnished-cambric insulated cables and the Associa- 
tion is collaborating with the Institution of Flectrical 
Engineers in the preparation of a fourth edition of the 
Regulations for the Electrical Equipment of Ships. 
Other cable work is represented by the rating tests 
being made on the I sq. in., 33-kV cables connecting 
Earley a station and the adjacent substation. 
Some of the cable is in ducts and some laid directly 
in. the d and temperature measurements are 
being made on both sections; the thermal properties 
of the soil are also being studied. A canal which is 
mentioned under the cable section in the report should 
be of wide interest. It concerns the effect of direct- 
current electrolysis on the strength of the bond between 
concrete and its reinforcement. Other work in the 
field of concrete concerns the use of concrete water 
mains for earthing electrical installations. They have 
been found to be unsatisfactory and no further work 
on this aspect of earthing is contemplated. 

Bearing on the steam side of power-station work, 
consideration has been given to the question of further 
research on the properties of steam. Temperatures of 
1,400 deg. F. and pressures up to 6,000 Ib. per square 
inch are now considered to be of practical interest, 
although, in the first instance, the temperature range 
may not be extended above 1,200 deg. F. This 
matter is of particular interest to steam-turbine builders, 
but as many of these are now also concerned with gas 
turbines, further investigation of the properties of 
alloy steels at high temperatures and pressures, which 
is related to work on the properties of steam, has become 
of immediate importance. Work on the corrosion of 
condenser systems has continued and a range of copper- 
nickel-iron alloys containing 7$ per cent. Ni is being 
explored in some detail with promising results; it 
appears that these alloys may be particularly useful in 
resisting attack by sea water containing traces of 
—— compounds, A matter of importance in the 
boiler house, being dealt with by a joint committee 
representing the Association in conjunction with the 
Fuel Research Board and the British Coal Utilisation 
Research Association, concerns the investigation of the 
“ grindability ” of coal and the establishment of a stan- 
dard of measurement and standard testing equipment. 

The section concerned with electricity-supply 
technology, which was set up a few years ago, has put 
in hand a research into the comparative characteristics 
of the loads produced by the principal classes of 
consumers. A number of reports bearing on various 
aspects of the domestic load have been issued in the 
past and several have been’ dealt with in these columns. 
This sphere of interest is being pursued and a report 
on the load characteristics of electric cookers is in 
preparation. Particular attention is being given to the 
space-heating load, and tests wers made during the 
winter in nine substations in various parts of the 
country. A detailed scheme has also been formulated 
under which large groups of new dwellings are to. be 
equipped with various combinations of appliances in 
order to permit comprehensive load and consumption 
measurements to be- made. It is hoped to establish, 
in a scientific manner, what is economically the most 
desirable equipment. 

It is not possible in a short review even to mention a 
large number of the individual researches which are 
being carried on, but it may be said that the work on 
permanent magnets and transformer steel has continued 
at the Cavendish Laboratory, Cambridge, under the 
direction of Sir Lawrence Bragg. Another piece of 
interesting work at Cambridge is the development of a 
hydrogen-oxygen cell as recommended by the com- 
mittee dealing with the storage of electrical energy. 
A further important matter is the investigation being 
carried out in conjunction with the British Welding 
Research Association to determine the influence of the 
slectro-physical conditions of the are on the mechanism 
of deposition and the properties of the deposited weld 
metal. Work on inductive interference on the Euston- 
Watford electrified line. has continued, as have also the 
investigations on radio interference. In the latter 
case much attention has been directed to the acquisition 
of data to assist the Institution of Electrical Engineers 
and the British Standards Association in the preparation 
and revision of standards and codes of practice. The 
building at the field station at Shinfield Green, near 
Reading, was completed at the end of 1945 and several 
investigations bearing on rural electrification are in 
progress. 
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AERONAUTICS. 


581,726. Rocket-Assisted Parachute. J. M. Jackson, 
of London. (3 Figs.) August 1, 1941.—The invention 
enables a heavy container to be dropped safely with a 
small parachute. The container drops with considerable 
initial velocity, and shortly before reaching the ground, 
rockets, attached to the container, are fired. The gases 
from the rockets react on the ground, retarding the 
container to a safe landing speed. A container A (see 
Fig. 1) for the equipment to be landed, has in its upper 
end a stowage space for a small parachute C and carries 
@ number of decelerating rockets D. When the para- 
chute opens and decelerates the falling container, a 
weighted wire G leaves the container A, the weight H 
keeping the wire taut and vertical. When the weight H 
strikes the ground, a contact is closed, which completes 
an electric circuit to ignite the rockets. The wire G 
(see Fig. 2) is coiled within a casing L attached to the 
underside of the container A by spring clips engaging 
@ circumferential bead on the casing. A weight H is 
secured to the bottom of the casing L, within which the 
wire G is wound in two layers, the end turn of the outer 
layer being secured to a shackle screwed into the centre 
of the weight while the end turn of the inner layer is 
secured to a plunger T, which is the firing pin for the 
rockets. The spring clips are carried by a base plate 





(381,726) 


fastened to the bottom of the container A. The base 
plate carries an insulated contact V and a metal cylin- 
der U. The cylinder U is recessed at its lower end to 
form a housing for retaining balls M, which are held in a 
groove N cut in the plunger T so as to hold the head of 
the plunger away from the contact V against the action 
of a spring. The spring chamber within the cylinder U 
is filled with thick grease which must be extruded 
through the hole O before the balls M can be released, 
the joint at the head of the plunger being rendered 
grease-tight by a washer. In operation, the drag of the 
support parachute C causes the casing L to be thrown 
clear of the clips and the coil of wire G then unwinds. 
The wire eventually pulls tight, drawing the plunger T 


pulls the plunger T down until the groove N is below 
the bottom of the cylinder U, whereupon the balls M 
drop out. When the weight H strikes the landing place, 
the spring is relieved of the load due to the weight and 
forces the plunger T up. Since the balls M have escaped, 
the plunger is free to move up until its head engages the 
contact V, thereby the rocket-firing circuit. 
The rockets D are arranged so as to direct the gases 





of combustion down, so that a lifting force is produced 
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and applied to the falling mass to. decelerate ite descent, 
The rapid descent minimises wind drift and facilitates 
accurate dropping, also rendering difficult the task of 
locating and destroying the equipment during its descent 
to the ground. (Accepted October 23, 1946.) 


GUNS AND EXPLOSIVES. 


581,880. Torpedo Tube. H.Scott-Paine, of Southamp- 
ton, and V. ©. E. Martin-Gwiiliam, of Southampton, 
(2 Figs.) June 7, 1939.—The invention is a safety device 
for securing a torpedo in a torpedo tube. It automatio- 
ally releases the torpedo immediately before firing and 
automatically locks the firing mechanism while the 
torpedo is being inserted into ite tube. The torpedo in 
the torpedo tube has a recess 12. A tubular casing 13, 
with two transverse branches opposite one another, is 
mounted on the torpedo tube. . A stop-pin 16 in the 
transverse branches enters the wall of the torpedo tube 
to engage the recess 12 in the torpedo and hold it against 
movement in the tube. The stop-pin 16 is cylindrical 
and is tapered at the end which engages the recess 12. 
It extends across the tubular casing 13 and is slotted to 
receive a plate 18 in the casing, which controls the stop- 
pin. The slotting extends to the top of the pin. A 
compression spring 19 bears against a shoulder on the 
pin to press it forward into its engaging position. The 
projecting forked end of the stop-pin carries a manual 
operating lever 25 which can rotate on a pivot pin. The 
end of the leveris of an eccentric formation and bears on 
the plate 24 secured on the stop-pin guide,so that when the 
lever is swung through an angle of 180 deg., it moves the 
stop-pin endwaysin ite guide. The plate 18 has disc-like 
ends 28 to guide it in the tubular casing 13, and a cam 
slot engaged by a pin 29 between the two limbs of the 
slotted stop-pin. The cam slot has a short arm lying 
Parallel with the stop-pin, and a long arm extending 
lengthways of the slider plate. The slider plate is con- 
nected at one end, by a Bowden-wire control 33, to the 





operating lever of the firing mechanism for the torpedo, 
and by a similar wire 34 at the other end to the firing 
mechanism itself, so that the slider plate is a connecting 
part between the firing lever and the firing mechanism, 
and moves in the casing 13 to effect firing. A controlling 
spring 35 presses the plate 18 and the controlling wires 
into the non-firmg position, and firing takes place by 
movement of the slider plate 18 against the action of the 
spring 35. When the firing mechanism is in its non- 
firing position, the pin 29 lies at the lower end of the slot, 
so that the stop-pin 16 engages the torpedo and secures 
it against movement in the torpedo tube. The stop-pin 
16 can be withdrawn manually from engagement with the 
torpedo by swinging the lever 25 through 180 deg., since 
the pin 29 is free to move upwards in the short arm of the 
cam slot. When the torpedo is to be fired, the slider 
Plate 18 is moved to the right by the operation of the 
firing lever. The inclined part of the cam slot engages 
the pin 29 and raises it so that the stop-pin is withdrawn 
from its engaging position. The firing occurs when the 
Pin 29 reaches the left-hand end of the slot. The stop- 
pin 16 securing the torpedo is positively withdrawn before 
firing of the torpedo can take place. To insert a torpedo 
into the tube, the lever 25 is thrown over to its second 
Position so as to withdraw the stop-pin 16, and allow the 
insertion of the torpedo. -As soon as it is in place and 
the recess 12 is registered with the stop-pin 16 the manual 
lever 25 is turned so that the stop-pin engages the recess 
12 and holdsthe torpedo. During the time that the stop- 
pin is withdrawn by the manual operation, the pin 2° lies 
in the short arm of the cam slot and holds the slider 
plate 18, locking the firing mechanism in the “ off” 
Position. (Accepted October 29, 1946.) 





THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN ScoTLanD.—At the annual general meeting of the 
Institution of Engineers and Shipbuilders in Scotland, 
held on April 1, Dr. J. M. McNeill, M.C., was elected 
President and Dr. A. McCance, F.R.S., and Professor 
A. M. Robb, D.Sc., vice-presidents. Mr. G. W. Balt, 
C.B.E., Mr. O. Connell, Mr. G. S. Cromar, C.B.E., Sit 
Stephen J. Pigott, Mr. CO. H. Wright and Mr. J. W- 
Hargreaves (Associate) were elected members of Council. 
These gentlemen take office on October 1, the President 
for.one year and the remainder for three years. The 
President is eligible for re-election for a second year. 
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p, and p,, the motions of P,Q, and OR can have | Therefore, from (19), - 
SLOTTED-LINK any desired angular amplitudes. 1+ 940080 q ralph —1)sin dy 9 
-MECHANISMS. pes Sb tec eee 
By A. T. J. Kersey, Wh.Ex., M.I.Mech.E. Rae ee eRe 5 a Sratet tae 
From (11) Also, from (6), 
(Concluded from page 279.) , 4% 1 + pqcos 6, 
Dest iee Mechanism.—In Fig. 1 (page 277, tro. = — 2194 — Ss wr, (21) or = Tee P09" + (23) 
a Sndigie snbenae ct cues os 1 (ki = 1 + pi + 2p, cos 0,; k2 = 1 + p? + 2p, 008 ,). 
value of @ (all values measured in an anti-clockwise 


direction), then calculation on similar lines to the 
preceding gives the angular acceleration of the 

















From these four equations, values of {= and 
“1 
“2 can be obtained by tabulation for any 










































































































































































slotted link O S as PQ, 
1 + pcos 0 pip? —1)sind , P given value of 6,. — 
ton = a PQ - a eq (19) Table IV, herewith, gives a typical tabulation 
Wor “or ° 
where ss ‘s , Ry for values of ¢, a ae 
=1+ + 2p cos @. 1 1 
: =2-0. These values are in Fig. 9. 
Consider the double-slider mechanism shown tale the results of similar 0 1 so Arig for 
diagrammatically in Fig. 8, herewith. The crank = 1- =0°5 i ig. 10, bot 
- . , x Pr 4, Ds in Fig. 10, h figures 
P,Q, rotating with uniform angular velocity Fr being plotted to the same scale. It will 
p,Qy Grives the slotted link P,Q, by means of be seen, from comparison of Figs. 9 and 
the block Q,, and a block Q, at the end of P,Q 10, that. f he wae 
driguniia a : oR. Ff avs 5 » for the same angular amplitude of 
* otted link OR. Pi<i, P,Q, Pt OR, the maximum acceleration can be reduced 
performs complete revolutions, and if, at the same considerably by suitable choice of values of p, 
time, p»<1, OR will also perform complete and 73. 
revolutions. Thus, by suitable adjustments of The effects of alterations in the values of p, and 
Fig.9. p;0n the principal dimensions may be investigated 
1a Fi as follows. 
od Minimum length of P,Q, =r; = 7; (p, + LD: 
‘ cael . Minimum length’of O Q, = ry (p, + 1) = 17; (p, + 1) 
(pg + 1). 
ee ani —<—<——_ 30° 
o a 10 — \ 20° 
o ~ oO 10 a 
%on 6 
Wai P,=0°7 ; py z-0 
ae \\ I, 3 i 10 
oo) w a 
Ny ot oF, — oe 
10; 2 F,%, RS o 
- Prt4s pros ox 
' |, “2,0, 
15 3 Ld ' 
Ww 
20L—_ 4 10 2 
oO 20 40 60 8o 100 120 0 160 180 o 20 40 60 80 r) 100 120 Ho 160 180 
(€277.1) 6, 977.x) 4 
TABLE IV.—(p, = 0-7; p, = 2-0). 
1. 6, deg. ... ose 20 40 60 "80 100 120 140 150 155 160 165 170 175 177 180 
2. sin 0, cise ---| 0°3420 0-6428 | 0-8660 | 0-9848 0-9848 0-8660| 00-6428) 0-5000| 00-4226) 0-3420) 0-2588 0-1736 0-0872 0-0523) 0 
3. be 6, ie eee] 0°9397 0-7660 | 0-5000 | 0-1736 | —0-1736 | —0-5000| —0-7660/ —0-8660| —0 -9063| —0-9397/ —0-9659) —0-9848)— 0-9962|— 0-9986|/—1-0 
4. k2 = 1-49 41-4 : 
cos 0; 2-8065 2-5625 | 2-190 1-733 1-2469 0-790 0-4175| 00-2774) 0-2214) 0-1735) 0-1375 0-111 0 -0953 0-092 0-09 
Gs Regrcader ot poems ash OTS 1-601 | 1-480 | 1-316 1-116 0-899 | 0-646 | 0-527 | 0-4705| 0-417 | 0-3706} 0-333 0-3087} 0-303 | 0-30 
6. sin 0, [(2) + (5)]...| 0-2042 | 0-4016 | 0-585 | 0-749 0-8826 | 0-964] 0-995 | 0-949 | 0-8984| 0-821 | 0-6989| .0-5215} 0-2825) 0-1724| 0 
7. 0, deg. ... ..| 11-8 23-7 35-8 48-5 62-0 74:6 84-1 |108-4 |116-0 [124-8 135-7 148-6 163-6 170-1 |180-0 
8. Dg + cos O, ++.] 2-979 2-916 | 2-811 | 2-663 2-470 2-266 | 2-103 | 1-684 | 1-562 | 1-428 | 1-284 1-146 1-041 1-015 | 1-0 
9. tan $ [(6) + (8)]...| 0-0685 | 0-1378 | 0-2082 | 0-2813 | 0-357 0-4254| 0-4732) 0-5638| 0-5756] 0-575 | 0-5446) 0-455 0-2714, 0-170] 0 
0. ¢, deg. ... ...| 3-98 7°83 |11-76 ~~ [15-72 19-63 23-03 | 25-32 | 29-42 | 29-9 29-9 28-6 24-48 15-2 9-7 0 
ll. 1 +p, cos 6, ...| 1°858 1-536 1-350 1-122 0-878 0-650 0-464 0-394 0-365 0-342 0-323 0-310 0-303 0-301 0-300 
w. 
P 
T2. ae ((11) + (4)] | 0-590 0-601 0-618 0-650 0-704 0-823 1-112 1-402 1-650 1-920 2-350 2-765 3-180 3-275 3-333 
my 3 
13. a ite ef 0°348 0-361 0-382 0-4225 0-496 0-677 1-237 1-968 2-72 3-686 5-502 7-65 10-11 10-72 11-11 
w 
PiQ 
14. ki= 5 + 4008 0, | 8-916 8-664 | 8-244 | 7-652 6-880 6-064 | 5-412 | 3-740 | 3-246 | 2°712 | 2-137 1-584 1-164 1-060 | 1-00 
15. 1 + pg cos Os 2-96 2-832 | 2-622 | 2-326 1-940 1-532 | 1-206 | 0-368 | 0-124 |—0-144 |—0-432 |— 0-708 |— 0-918 |— 0-97 |—1-00 
16, 
oR ((15) + (14)]| 0-°3315 0-3276 | 0-3183 | 0-3042 0-2834 0-2532) 00-2224) 0-0984) 0-0382|—0-0532| —2-2024/— 0-446 |— 0-789 |— 0-914 |—1-00 
Ps! 
11. oe [(16) x (12)}} 0-1956 | 0-1969 | 0-1970 | 0-1980 | 0-1995 | 0-2084| 0-2377| 0-1385) 0-0630|—0-1020)—0-4755)— 1-236 |— 2-508 |— 2-992 |—3-333 
P11 
18. ~py(p? —1)sin 0,; 0-1221 0-2295 | 0:3092 | 0-3516 0-3516 0-3092| 0-2295) 0-1785) 0-1508) 0-1221) 0-0924 0 -0620 0-0311 0-0157) 0 
WD. 4 nic, mendin fous UD 6-568 | 4-800 | 3-004 1-555 0-624 | 0-1743| 0-0770| 0-049 | 0-0301) 0-0189} ~0-0123/ 0-0091/ 0-0085| 0-0081 
“PQ. 
20. = ((18) + (19)]} 0°0155 0-03496) 0-06445) 0-1170 0 -2260 0-4952} 1-316 2-321 3-078 4-06 4-88 5-04 3-425 1-847 0 
PQ 
21. (16) x (20) ..-| 000514] 0-01145| 0-02047| 0-03562} 0-06405| 0-1254| 0-2932! 6-2283) 0-1174)—0-2125|—0-989 |— 2-245 |— 2-700 |— 1-688 | 0 
22. np, (pi — 1) sin 0, | 1-225 2-409 | 3-51 4-494 5-29 5:78 5:97 5-694 | 5-39 4-925 | 4-193 3-129 1-695 1:0344) 1 
3, kp... ke ee] 79°50 75°07 | |67-97 58-75 47-33 36°77 29-29 13-96 10-55 7°377 4-563 2-508 1-355 1-123 1-0 
24. [(22) + (23)] «| 00-0154 0-0321 | 0-0517 | 0-0766 0-1120 0:1575| 0-2039) 0-408 0-511 0-668 0-918 1-247 1-250 0-920 0 
2%. [(24) x (13)] 0-00536} 0-01158) 0-01974| 0-0323 0-05556} 0-1066) 0-2521) 0-804 1-390 2-460 | 5-050 9-530 12-66 9-84 0 
7 — [(21) — (25)}] —0-0022 |—0-00013/ 0-00079| 09-0033 | 0-00849| 0-0188| 0-0411|—0-576 |—1-272 |—2-673 |—6-039 |—11-775 |—15-36 |—11-53 | 0 
AG 
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If ¢ maximum value of ¢, then if p, <1 and 
Po > 1 (Fig. 11), 
1 1 
sin = —; tan = ———.. 
to Ps ¢o Vp! i 
Taking 
OR = m(p, + 1)(p, + I), 
then, stroke of R 
= 2m(p, + 1) (pe + 1) 7, sin dg 
(p, + 1) (De + 1) 
 Aeacaeuren eorcmmnae 
Pa 





= 2m 
Taking 
Py = 0°73; Dy = 2°03; m = 1°2, 
stroke of R 
= 6-127. 
e, li 


(- 24x17 x3 
If p, > 1, pz < 1 (Fig. 12), 
1 
tan ¢ a 
. Py De + Vp? -1 
. ¢ % 1 
sin = 
; V {v3 (p> +1) + 2p, Dy Vp. - 1} 
therefore, the stroke of R 
io tte (py + 1) (Be + 1) 
* /{p? (p? +1) + 2p; Dp Vp? — 1} 
Taking 


Py = 1-4; pe = 0°53; m = 1-2, 
the stroke of R = 44:2 1r,. 


Taking r, = 2-5 in. for Fig. 11, then for the same 
stroke in Fig. 12, r, must be 3-47 in. (say, 3-5 in.). 

The main dimensions of the mechanisms in each 
case would then be : 

Fig. 11.—P, Q, = 2-5 in.; P,P, = 1.75 in.; 
P, Q, = 4°25in.; OP, = 8-5in.; OR = 15-3in,; 
> = 30 deg. 

Fig. 12.—P,Q, =3-5 in.; P,P, =4-9 in.; 
P,Q,=8-4in.; OP, =4-2 in.; OR=15-1 in.; 
oo = 30-7 deg. 

Some increases in the lengths of P,Q, will 
obviously be necessary in order that the blocks 
Q,, Q, may clear each other, but the above will 
give an idea of the relative dimensions of the two 
mechanisms. These are shown to scale in Figs. 11 
and 12. It will be evident that the ratio of the 
times of cutting and return will be greater in Fig. 11 
than in Fig. 12. 

The author presents the above investigations in 
the hope that they will form a rational basis for the 
design of slotted-link mechanisms. Where inertia 
stresses are involved, a tentative design must be 
worked out before the weights and moments of 
inertia of the various parts can be estimated, and 
these must be modified according to the calculated 
stresses due to the combined effects of external 
forces transmitted and inertia loading. 

Acknowledgments are due to Mr. K. Houghton, 
B.Se. (Hon.), formerly of King’s College, London, 
for valuable assistance with numerical calculations 
and plotting of curves. 
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LITERATURE. 


X-Rays in Research and Industry. By Dr. H. Hirst, 
A.M.LE.E., F.Inst.P. Second edition. Chapman 
and Hall, Limited, 37, Essex-street, London, W.C.2. 
[Price 13s. 6d. net.] 

Tue author of this book is a prominent exponent of 

scientific metallurgy in Australia, where he holds 

the position of chief metallurgist in the Production 

Directorate of the Commonwealth Ministry of 

Munitions. In 1941, he delivered a course of 

lectures, to the Melbourne University Metallurgical 

Society, of which the purpose was to direct attention 

to the potentialities of X-radiology in scientific 

research and industrial practice, with special 
reference to problems arising in physical metallurgy. 

The subject-matter of these lectures is substantially 

that of the book, which was first published in 1942. 

Despite some rearrangement and amplification of 

the original text, however, the author has not quite 

succeeded in his avowed object of providing, in 
one small volume, a thorough and self-contained 
study of the principles of X-ray technique. The 
industrial scientist especially, faced with the need 
to use X-ray apparatus for the first time, would 
welcome a compact and comprehensive survey of 
modern applications of X-radiology; but such a 





SLOTTED-LINK 


R 








reader will discover that the introductory account 
of the generation and_fundamental properties of 
X-rays leaves many important questions un- 
answered, and will probably be disappointed that the 
author’s predominant concern is the use of X-rays 
in metallurgical research of a decidedly advanced 
character. Within this field, more restricted than 
the title of the book implies, Dr. Hirst deals admir- 
ably with X-rays in relation to the general structure 
of crystals and representative technologies of 
crystallographic examination, including methods of 
complex crystal analysis. Similarly, his treatment 
of the applications of X-ray methods to the investi- 
gation of the composition and physical properties 
of metals and alloy systems is compact and com- 
petent, and extends to problems associated with 
phase identification, grain-size estimation, and the 
consequences of plastic deformation, but is exclu- 
sively metallurgical in outlook. 

The final chapter, concerned with industrial radio- 
graphy, comprises an instructive review of com- 
mercial X-ray equipment and of the technical 
principles yoverning its successful use for the 
examination of castings, forgings, welds and articles 
in the final or intermediate stages of manufacture. 
Together with the associated questions of estimating 
the nature and situation of defects, these are matters 
of indirect but real interest to engineers. The 
author’s references to applied radiography in indus- 
tries other than those working mainly with metals 
are too scanty and incidental to be useful. As a 
whole, the text gives the impression of having been 
converted from the original lectures with less con- 
sideration for readers of varying scientific attain- 
ments and less interest in the preparation of a 
worth-while book than do justice to the subject or 
the author’s obvious attainments. This suspicion 
is confirmed by a number of misprints, some of 
which may puzzle an isolated student, and all of 
which could have been avoided in a second edition. 





Structural Analysis. By Dr. W. FisHEeR Cassiz, 
A.M.Inst.C.E. Longmans, Green and Company, 
Limited, 43, Albert-drive, London, 8.W.19. [Price 
16s. net.) 

Tue sub-title, “The Solution of Statically Indeter- 

minate Structures,” conveys a better idea than 

does the main title of the contents and purpose of 
this book, which is restricted to a consideration of 
structures of that type, and presents a well-arranged 
and classified collection of some 80 to 90 worked-out 
examples falling within this range. 
principles of structural analysis by the 
methods considered are only briefly stated, and 
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furnish him with guidance in the numerical solution 
of structural problems of various kinds. The prob- 
lems are collected together into chapters which deal 
either with particular methods of structural analysis 
or with particular types of structure. Into the first 
group fall chapters on area moments, strain energy, 
slope deflection, moment distribution, column 
analogy, and applications of Maxwell’s theorem. 
In the second group there are two chapters, one 
on two-hinged and fixed arches, and the other on 
pin-jointed structures with redundant members. 
The chapter on column ‘analogy will be especially 
welcomed by those who feel that this is a method 
which has not yet received sufficient attention in 
this country ; the elastic centre treatment of fixed 
arches will also be welcomed, for the same reason. 
In addition to being arranged in this manner, the 
problems are graded within the chapters roughly in 
order of difficulty, and range from the simpler 
problems to others which are more complex than 
any which the student is likely to encounter in a 
university course. . 

This is not, therefore, a book intended to be read, 
in the ordinary sense; it is essentially for the 
student who wishes to work through a set of 
numerical examples dealing with a particular aspect 
of the subject. Author and printer combine to 
help him. Proof correction has been carefully done ; 
the examples are well chosen for their purpose and 
are illustrated with numerous clear line diagrams ; 
and the typographical presentation is excellent. 
Exercises are set for the student to work through ; 
in the main, they call for the solution, by a new 
method, of problems already solved by the author 
elsewhere in the book. A feature of the book is 
the “ pictorial index,” in which structure sketches 
and problem numbers are related for each reference. 
To the student who wishes to become proficient in 
the application of methods of structural analysis, 
this book can be thoroughly recommended. 





Tin Stupy Grovup.—The first meeting of the Tin 
Study Group is being held in Brussels from April 15 to 18. 
The purpose of the meeting is to survey the long-term 
supply and demand position of tin. The United King- 
dom delegation is headed by Mr. G. Archer, O.M.G., and 
the other members are Mr. W. Fox (secretary) of the 
Ministry of Supply and Mr. D. Caplan, of the Board of 
Trade, together with three ativisers representing the 
United Kingdom smelting and canning interests, namely 
Mr. E. V. Pearce, Mr. S. Cahn, and Mr. P. O. Williams. 
Aseparate British Colonial delegation is headed by Mr. E. 
Melville of the Colonial Office. The other members are 
Mr. J. V. Lewis (secretary), also of the Colonial Office, 
and Mr. 0. J. Pyke (economic adviser to the Malayan 
Union Government), with Mr. J. D. Mead, Col. H. S. Lee, 
Mr. W. J. Wilcoxson and Mr. J. I. Spens as advisers. 
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HEAT BALANCES FOR 
LOCOMOTIVE BOILERS. 


By. Lawrorp H. Fry. 


IF the results of a ser‘2s of tests of a coal-burning 
locomotive boiler are to be correctly assessed, it is 
important. to be able to separate the individual 
losses in combustion and to draw up a detailed 
heat balance sheet. Such a balance allows the 
overall boiler efficiency to be divided into its two 
component factors, namely: (1) efficiency of heat 
release from the fuel, and (2) efficiency of heat 
absorption by the boiler water. A major obstacle 
in making an analysis of this sort lies in the fact 
that the large loss occasioned by the escape of 
unburned coal in the form of ashes, cinders, 
and soot cannot be measured accurately. The 
difficulty can be overcome, however, by a method 
of computation devised by the present writer, which 
has been in use in the United States for many years 
and has provided a large body of information about 
the details of locomotive performance. Other 


TABLE I.—RELATION BETWEEN CARBON 





by the sensible heat in the smokebox gases (the 
sum of items (1) to (4) accounts for the heat actually | a 
released by combustion, and, expressed as a per- 
centage of the heat in the coal fired, it measures the 
efficiency of heat release, or, efficiency of combus- 
tion); (5) heat lost by the formation of carbon 
monoxide (CO); and (6) heat lost by the escape 
of unburned fuel. It will be evident that these 
six items account for the total heating value of the 
coal fired. 

The of the method of computation 
adopted is that the heating value released by the 
burning of 1 lb. of air can be found from the 
analysis of the fuel when due allowance is made for 
CO and latent heat." The weight of the gases of 
combustion per of air can also be found from 
the analyses of the fuel and of the smokebox gases. 


sparks|Then, the smokebox temperature having been 


measured, the heat carried away by the escape 
of the smokebox gases is known, and this amount, 
dedueted from the heat available, gives the heat 
taken up by the boiler per pound of air burned. 
The measured overall boiler efficiency gives the 
Seah Salles op 0b & pitas of the looting valor 


PERCENTAGE AND FUEL HEAT RELEASE. 




































































1. | 5 | 3. 4. 5. 6. | 7. | 8. | 9. | 10). 
A Weight of 
Carbon Burned Air Required Heating Provucte Shaker 
to COo. for Lower Heating Value of Combustion. for Loss by 
Value of Coal Released CO per 
as Burned. = — omngee —~ of Air 
Per Lb. Carbon Coal as Nei Prone Per Lb jurned. 
Per of Coal. | Contents. | a whole. Burned. coe Flare 
Cent. 
Lb | Lb | Lb B.Th.U. | B.Th.U B.Th.U. Lb. Lb. | B.Th.U. 
100 0-742 8-60 10-09 10,800 13,010 1,295 10-98 1-09 750 
90 0-668 7-74 9-23 9,720 1,930 1,280 10-05 1-09 735 
80 0-593 6-87 8-36 8,640 10,850 1,300 9-06 1-09 720 
70 0-519 6-00 7-49 7,560 9,770 1,300 +16 1-09 704 
60 0-445 5-15 6-64 6,480 8,690 1,305 7-24 1-09 6-0 
50 0-371 4-30 5-79 5,400 7,610 1,315 6-32 1-09 652 
TABLE II.—HeEat BALANceE. 
_ <iytp 2. 3. 4. 
Based on Lower Based on Upper 
—_ Description. Heating Value. Heating Value. 
B.Th.U. per B.Th.U. per B.Th.U. per Per 
Lb. of Air. Lb. of Coal. Lb. of Coal. Cent. 
(1) Heat utilised in evaporation 1,092 7,510 7,510 55-9 
(2) Heat lost in external radiation 33 230 230 1-7 
(3) Latent heat, from coal analysis .. -- oo 450 3-3 
(4) | Heat lost in sensible heat .. Pt yo 1,110 1,110 8-2 
(5) Heating value lost by CO .. 100 100 0-7 
(6) Heat lost by unburned carbon 500 4,060 4,060 30-2 
Total 1,890 13,010 13.460 100-0 

















methods of computation were discussed in ENGIN- 
EERING, vol. 145, page 671 (1938), but the present 
article describes in detail a further method which 
has the advantage of simplicity, though it does not, 
on that account, involve loss of accuracy. 

This new method is based on the view that, in 
the liberation of heat, air is of equal importance 
with the. coal. In the process of drawing up a 
heat balance, advantage is taken of the fact that, 
when a given coal is fired, the heat released per 
pound of air burned remains substantially constant 

ive of the completeness of the combustion 
of the fuel. Figures in support of this statement 
are given later. If the test data provide informa- 
tion as to overall boiler efficiency and as to the 
composition and temperature of the smokebox 
gases, the problem of the heat balance is to find 
values for the six items here following: (1) heat 
utilised in evaporation ; (2) heat lost by external 
radiation (the sum of items (1) and (2) measures the 
heat absorbed by the boiler by radiation and con- 
vection from the products of combustion, and, 
expressed as a percentage of the heat released, this 
8um measures the efficiency of heat absorption) ; 
(3) heat carried away in the latent heat of the vapour 
of combustion (the latent heat of moisture in the air 
or of any steam discharged into the firebox should, 
strictly speaking, be included in this item, but losses 
by these causes are small and are usually neglected 
in locomotive heat balances) ; (4) heat carried away 





fired, so that, the amount of heat taken up by the 
boiler per pound of air burned having been found, 
the heat fired for each pound of air burned can be 
computed. The difference between heat fired and 
heat released is the heat lost by unburned fuel. 
The method is best illustrated, perhaps, by show- 
ing it as applied to an actual test, a general explana- 
tion being followed by a more detailed one showing 
how the various figures used are arrived at. The 
analyses obtained in the actual tests are: (1) the 
ultimate analysis of the coal, which is carbon = 
74-2 per cent., hydrogen = 5.2 per cent., nitro- 
gen=1-3 per cent., oxygen=7-2 per cent., 
sulphur =1-7 per cent., and ash = 10-4 per 
cent. ; (2) volumetric analysis of the dry gases of 
combustion, which is CO, = 15 per cent., O, = 
1-7 per cent., CO = 0-3 per cent., and N, = 83-0 
per cent. The other necessary data obtained were 
(a) rate of firing, dry coal per square foot of grate = 
79-9 lb. per hour; (6) smokebox temperature = 
605 deg. F.; and (c) overall boiler efficiency = 56 
per cent., this efficiency being the heat in the steam 
asa percentage of the heating value of the coal fired. 
In working out the heat balance from these data, it 
is assumed that the whole of the hydrogen in the 
coal is burned so that the loss of heating value in 
sparks, ashes and cinders is accounted for by the 
escape of carbon only. This assumption does not 
involve any serious error, since neither free hydrogen 
nor methane are found in the smokebox gases, except 


at ope ta high firing rates. The cinders carry 
small proportion of volatile matter, but not 
enough to affect the computed results materially. 
Another assumption is that, at all rates of operation , 
the heat released per pound of air burned has a 
constant value. It is shown later that a variation 
in the proportions in which the carbon and hydrogen 
are burned has little effect on the amount of heat 
released for each pound of air burned and that any 
small error in the amount of heat released per pound 
of air burned tends to cancel out automatically 
when the loss by unburned carbon is computed. 
The amount used for the heating value per pound 
of air burned in the present example is 1,300 B.Th.U. 

Referring to item (3) of the six factors mentioned 
above, the inclusion of the latent heat of moisture 
in the air, or of any steam discharged into the 
firebox, means that what is termed the upper heating 
value of the coal is being used. For the earlier steps 
in the computation of the heat balance it is, how- 
ever, more convenient to work with the lower heating 
value. The use of this value recognises that the 
heat required to vaporise the water of combustion 
is produced by the combustion processes, but that 
this heat is not recoverable with smokebox tempera- 
tures above 212 deg. F. There are, therefore, logical 
grounds for deducting the latent heat from the 
heating value before calculating the boiler efficiency, 
though in the case now under consideration this has 
not been done because of the philosophy of the 
problem, but as a convenient computational pro- 
cedure. In the example being discussed, the upper 
heating value of the coal is 13,460 B.Th.U. per 
pound. With 0-052 lb. of hydrogen per pound of 
coal, the weight of water vapour is 9 x 0-052 = 
0-468 Ib. and the latent heat is 0-468 x 970 = 
450 B.Th.U. per pound of coal if all the hydrogen 
be burned. The lower heating value is, therefore, 
13,460 B.Th.U.—450 B.Th.U. = 13,010 B.Th.U. 
The relation between percentage of carbon burned, 
heat released per pound of coal fired and per pound 
of air burned is shown in Table I, as is also the 
weight of the products of combustion. This Table 
is here inserted to give illustrative data, its con- 
struction and use being described in a more detailed 
way subsequently. With the particular coal under 
consideration, it may be noted from Table I that 
the heating value available per pound of air burned 
may be taken from column 7 at a mean of 1,300 
B.Th.U., based on the lower heating value of the 
coal. From column 9 it will be seen that the weight 
of the products of combustion per pound of air 
burned is 1-09. Formation of CO prevents the 
whole of the heating value being reached. As will 
appear later, in this particular test there was 0-3 per 
cent. of CO, which involved a loss of 14 B.Th.U. per 
pound of air burned. The heat actually released 
was, therefore, 1,300 B.Th.U.— 14 4&.Th.U. = 
1,286 B.Th.U. per pound of air burned. 

The relation between the proportions of free 
oxygen and nitrogen in the smokebox gases enables 
the amount of excess air to be determined. In the 
test under consideration, the excess air is 0-08 Ib. 
per pound of air burned and since, as stated in 
column 9 of Table I, each pound of air burned pro- 
duces 1-09 Ib. of gases of combustion, the total 
weight of the smokebox gases is 1-17 lb. per pound 
of air burned. At the measured smokebox tem- 
perature of 605 deg. F., the gas carries 137 B.Th.U. 
per pound; that is, in this case, 1-17 x 137 = 
161 B.Th.U. per pound of air burned. The differ- 
ence between the 1,286 B.Th.U. released (see above) 
and the 161 B.Th.U. lost in the escape of the smoke- 
box gases is 1,125 B.Th.U., and this is the amount 
of heat absorbed by the boiler. It should be under- 
stood that this latter amount includes the heat 
utilised in evaporation and also the heat taken up 
but lost again in external radiation. The external 
radiation can be assumed, with sufficient accuracy, 
to amount to 3 per cent. of the heat utilised in 
evaporation. On this basis the 1,125 B.Th.U. 
taken up by the boiler per pound of air burned can 
be divided into (a) 1,092 B.Th.U. utilised in evapora- 
tion and (6) 33 B.Th.U. lost in external radiation. 
The overall boiler efficiency, which is the heat 
utilised in evaporation expressed as a percentage of 
the heat in the coal fired, is now brought into the 
calculation. Its measured value in the present 





case is, as stated earlier, 56 per cent., this figure 
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being based on the upper heating value of tlie coal, 
which is 13,460 B.Th.U. per pound. On the basis 
of the lower heating value of 13,010 B.Th.U., the 


figure for the boiler efficiency becomes ° D 
= 58 per cent., or, in other words, 58 per 
cent. of the lower heating value of the heat fired is 
utilised. It has been shown, however, that the heat 
utilised in evaporation is 1,092 B.Th.U. per pound 
of air burned and it follows, therefore, that the heat 
fired is 1,092 x ad = 1,890 B.Th.U. per pound of 
air burned. It will now be obvious that the differ- 
ence between the heat fired (1,890 B.Th.U.) and the 
heating value available (1,300 B.Th.U.—col. 7, 
Table I), which is 590 B.Th.U., represents the heat 
lost by the escape of the unburned fuel. 

The values obtained above for the various items 
of the heat balance are tabulated, in practice, in a 
“* Work Sheet ” of which an example is given later. 
In the meantime, the heat balance table is borrowed 
from the ‘“‘ Work Sheet” and is presented here in 
Table II in order to clarify the position. Referring 
to this Table, all the values given in column 1 are 
accounted for above. Column 2 represents the 
same percentage of losses expressed in terms of 
B.Th.U. per pound of dry coal fired, as against 
column 1, in which the losses are given in terms of 
B.Th.U. per pound of air burned. These two 
columns are based on the lower heating value. In 
column 3 the latent heat of the vapour is added, 
which operation puts the losses in B.Th.U. per 
pound of coal on the higher heating value. Column 4 
gives the same losses as in column 3 on a percentage 
basis. The efficiency of heat release, or efficiency 
of combustion, is the amount of heat released 
expressed as a percentage of the heating value of the 
coal fired. From column 3 it is evident that the 
heat released is the difference between the total 
amount and the sum of the amounts of items (5) 
and (6). This difference is 9,300 B.Th.U. which is 
69-1 per cent. of the heating value, 13,460 B.Th.U., 
of the coal fired. The efficiency of heat absorption 
is the heat taken up by the boiler expressed as a 
percentage of the heat released and offered to the 
heating surface of the boiler. The heat absorbed— 
item (1) plus item (2)—is equal to 7,740 B.Th.U., 
which is 83-3 per cent. of the 9,300 B.Th.U. of heat 
released. 

One further calculation is needed to determine 
the air supplied per pound of coal burned. The 
heating value lost by unburned fuel is shown in 
columns 2 and 3 of Table IT to be 4,060 B.Th.U. per 
pound of dry coal fired. By assumption, this loss 
is caused by the escape of unburned carbon. Since 
1 lb. of carbon has a heating value of 14,540 B.Th.U. 
if burned to CO,, the loss of 4,060 B.Th.U. repre- 
sents the loss of 


14,540 = 0-278 lb. of carbon. The 


difference between this and the original carbon 
content of 0-742 lb. per pound of coal (column 2, 
Table I) is 0-742 — 0-278 = 0-464 lb., which is 
the weight of carbon burned per pound of coal 
fired. From this the weight of air burned can be 
determined ; it is, for the carbon, 0-464 x 11-59 = 
5-35 lb. and for the hydrogen, 0-043 x 34-76 = 
1-49 Ib. Added to the sum of these amounts 
of air burned is 8 per cent. of unburned air (0-54 lb.), 
so that the total weight of air supplied per pound 
of dry coal fired is 7-38 lb. The figures 11-59 
and 34-76, required for this last calculation, are 
arrived at from Tables which appear later. The 
account given above, it will be apparent, is intended 
to describe the rationale of the new method and, 
as such, is complete in itself. What follows is a 
more detailed account of the mathematical opera- 
tions involved ; that is, an account which may be 
considered as being, in some measure, an appendix, 
and which perhaps enables the actual processes of 
calculation to be more readily followed. 
(T'o be continued.) 








LIGHT-METAL PRODUCTION IN GREAT BRITAIN.—The 
Ministry of Supply announce that 2,708 tons of virgin, 
and 5,392 tons of secondary aluminium were produced in 
this country during January. In the same month one 


ton of magnesium sheet, 5 tons of magnesium extruded 
products and 127 tons of magnesium castings were pro- 
duced in the United Kingdom. 
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ARMY FLOOD WORK IN THE 
SOUTH LEVEL FENS. 


ALTHOUGH attempts to reclaim marsh land in the 
Eastern Counties date back to Roman times, the 
effectual reclamation was due to the work of Sir 
Cornelius Vermuyden, a native of Holland, who 
was engineer to the Bedford Level scheme promoted 
by the fourth Earl of Bedford and others in the 
1630’s. An artificial channel, subsequently known 
as the Old Bedford River, 21 miles in length and 
70 ft. wide, was cut in a straight line from Earith 
to Denver, both on the River Ouse. Its banks 
were burst, however, on the opening day, and 
another channel, known as the New Bedford 
River or Hundred Foot Drain (because it was 
generally 100 ft. in width) was cut several hundred 
yards to the east of the old one. Many cuttings 
and banks have been constructed since then, to 
drain, and control the irrigation of, the fens. The 
River Ouse is 143 miles in length and is the outfall 
for the drainage of about 2,000,000 acres of land, 
of which about one-fifth is fenland. For many 
miles upstream, the levels of the fens are generally 
several feet below the level of spring tides in the tidal 
portion of the river. The banks of rivers and cuts, 
therefore, are built above the surrounding fens, 
and an elaborate system of pumping stations raises 
the water from the fens into the rivers. Originally, 
the water was raised by scoop-wheels driven by 
windmills, but these were replaced successively by 
steam-driven scoop-wheels, steam-driven pumps, 
and Diesel-engined pumps. Many years of drainage 
of the Fens have had the effect of lowering the 
surface of the earth, so that the relative levels of 
pumps, rivers, banks, and fens gradually ceased to 
conform with the original schemes and rendered 
the efficient drainage of the Fens more difficult. 
Other circumstances, such as the silting up of out- 
falls, have had a similar effect. These and other 








THE SOUTH LEVEL FENS. 
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THE EaritH Gap. 


technical difficulties have never been beyond the 
wit of engineers to solve, but the necessary sanction 
and support have not always been forthcoming. 
The recent floods, therefore, were not altogether 
unpredictable, but their severity was aggravated 
by the fact that the very cold weather had frozen 
the ground to a considerable depth. Thus, when 
the thaw came, and rain added to the quantity of 
water to be drained away, the flood remained almost 
wholly on the surface. At the same time, it became 
increasingly difficult to get the waters away into 
the North Sea because of the high spring tides. 
As the levels of rivers rose, the local- authorities 
took urgent steps to control the water by raising 
the heights of banks with sand-bags. This is work 
for which a large, well-organised labour force, 
working in shifts is required, and the Army were 
requested to assist. Sand-bags were not, enough, 
however, and as the situation became more 
desperate the Army were obliged to undertake 
engineering works of some magnitude. The organi- 
sation of the Army is well suited to this type of 
work. It is essential to be able to concentrate 4 
body of men and the necessary equipment at short 
notice, and to receive constant intelligence of tue 
situation throughout the whole area. The work | of 
the Army in the south Level of the Fenlands, that :s, 
east and south of the Old and New Bedford Rivers 
and the Great Ouse, was directed by Brigadier 
E. E. Read, C.B.E., M.C., Chief Engineer, Eastern 
Command, and we were recently afforded tle 
Opportunity to accompany him and a party of 
Royal Engineer officers on a tour of the works. The 
following description, therefore, refers only to the 
part played by the Army, and such of the work 
carried out by the civilian authorities as ws 
———. during the tour. 
The party assembled at- Ely, where the Royal 
had established a headquarters from 





which their work in the area was directed. The 
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ARMY FLOOD WORK IN THE SOUTH LEVEL FENS. 





Fig.3. FLOODS IN THE FENLAND 
SOUTH LEVEL 
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Fie. 4. Crostne tHe Wissry Gap. 


Royal Corps of Signals had provided mobile wireless 
stations at strategic points to communicate details 
of the situation. A large map of the area, showing 
the extent of the floods and other relevant informa- 


at various points was also maintained at head- 
quarters. These included Bailey bridging material, 
Sommerfeld ‘track, army track, submarine netting, 
sand-bags and storm boats, most of which had been 


tion, was marked up as details were received. A | ordered, not for any specific jobs, but in pursuance 
tecord of the military stores which had been dumped | of the policy that’ it would be better to have every 


conceivable requirement to hand rather than risk 
delays. The sand bags, for example, were provided 
from a depot in Wales and were essential, but the 
Bailey bridging material was not used. The tracks 
and netting were useful for supporting a wall of 
sand bags, while it was being built to stop a breach. 
The number of soldiers employed on work in the 
South Level varied considerably, but it included 
three Bomb Disposal Companies, R.E., between 
400 and 500 infantry, and other arms of the service, 
such as the Royal Corps of Signals, the Royal Army 
Service Corps, the Royal Army Ordnance Cczps, 
and the Royal Electrical and Mechanical Engineers. 
The number employed on the Earith gap alone rose 
from 300 to 900. Not all of these men were em- 
ployed simultaneously, but the shifts and reliefs 
were arranged so that the work of bringing up and 
dumping sand- or clay-filled bags proceeded as fast 
as the site conditions would allow. German prisoners 
of war were also employed. 

After an explanation, from Brigadier Read, of the 
local topography and floods, the party boarded 
lorries and drove to Littleport, across the Littleport 
bridge to the road on the East bank of the Ouse, 
and north to the Southery gap (Fig. 1). During the 
course of this drive it was observed that, where a 
road lay alongside a river, the road was a few feet 
higher than the surrounding fens, the river bank 
was 9 ft. or 10 ft. above the road, and, during the 
floods, the river level was within a few inches of 
the tops of the banks. In many places, therefore, 
water was seeping through the banks, and trickling 
across the road into the fens. Sand bags had been 
laid on and alongside the banks to increase their 
height and strength. The floods in the Southery 
area started with the breach in the bank of the 
River Wissey ; the map (Fig. 3) will make this clear. 
The water rushed from the Wissey in a southerly 
direction and quickly flooded the ground enclosed 
by the Ouse on the west, the Littleport-Southery 
road on the south-east, the Southery-Hilgay road 
on the east, and the Wissey on the north. The 
Littleport-Southery road on the south-east, standing 
well above the fens, temporarily checked the floods 
from spreading farther south, but it soon became 
necessary to build up the bank with sand bags for 
a distance of 1} miles. This work was very hazardous 
because it was only possible to keep above the 
rising waters by about 4 in. Unfortunately, the 
road was not strong enough to stand the great 
pressure of water and it burst at a point a few 
hundred yards south-west of Southery; Fig. 1, 
opposite, shows the water rushing through the gap. 
The flow was estimated to be travelling at about 
11 knots, and it was considered impracticable to 
attempt to close the gap. The rush of waters 
scoured the cheeks of the gap and thus widened it, 
and a house which stood there was washed away. 
At the time of our visit, the waters had found their 
natural level and some 15 to 20 square miles of 
fenlaud lay under water, as shown by the hatched 
ares. in Fig. 3. The Royal Engineers built a small 
pontoon bridge across the gap on the east side, to 
enable pedestrians and cyclists to proceed along 
the road. 

The party then boarded other lorries which bad 
been standing by on the north side of the gap, and 
drove to Sam’s Cut, which crosses the road about 
two miles north of Southery. This cut is a water- 
way connected to the Ouse and forming part of the 
drainage scheme in that area. It has banks several 
feet higher than the surrounding fens and thus it 
helped to check the rush of water from the Wissey 
gap down to Southery. At the time of the visit, 
however, the water on the north side was very little 
higher than that on the south side. An American 
amphibious wheeled vehicle, a ““DUKW,” was 
observed stuck at an acute angle on the bank of 
Sam’s Cut, and a R.E.M.E. crew with a Scammell 
six-wheeled breakdown tractor were recovering it. 
Although wheeled amphibious vehicles may appear, 
at first sight, to be ideal for moving about in flooded 
areas, they have certain disadvantages. In parti- 
cular, when driving, fully water-borne, in flooded 
fenland, the wheels or underside of the vehicle 
sometimes hit a submerged obstacle, and it may 
happen that neither the capacity of the vehicle 
to swim nor the drive to all six wheels will be 





sufficient to remove it from its grounded position. 
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On this occasion, therefore, it was more reliable to 
drive on the roads, even though the route was 
sometimes circuitous. The Wissey gap was reached 
at about 1 o’clock when the work of closing it had 
been brought to the stage shown in Fig. 4, on page 
305. Bags were filled with clay at a place seven 
miles distant, loaded on to barges, and brought 
along the Wissey to the gap. Here each barge in 
turn was tied up alongside the gap, as shown in 
the illustration, and relays of soldiers manhandled 
the bags into the gap. Provided that sufficient 
laden barges are available at the site, the bottle- 
neck in carrying out the work is the rate at which 
bags can be thrown in, and this is greatly aided if 
deck-loading barges are used. Work on the Wissey 
gap was started on Monday, March 24, and pro- 
ceeded by night and day until Wednesday, April 2, 
when the gap was closed. At night, the scene was 
illuminated by landing lights provided by the Royal 
Air Force. The Earith gap, shown in Figs. 5 and 6, 
on page 312, was similarly illuminated. When we 
saw the Wissey gap, about 2,500 tons of filled bags 
had been dumped into it. The principal obstacle 
to the closing of a gap is the scouring effect of 
the rushing water, which tends to cut away the 
cheeks of a breach and to form a deep hole at the 
bottom towards the outfall side. The traditional 
Dutch method of obviating this is to construct a 
“‘ mattress” of the right size, and, by weighting it 
uniformly with stones, to sink it in the gap. A 
mattress is built of willow brush-wood fascines and 
reeds. One which had been prepared for the Wissey 
gap, but was not used, is shown in Figs. 7 and 8, on 
page 312. Mattresses are not readily disintegrated 
by the scour of the water, and form a suitable foun- 
dation for the closing of a gap. They are anchored 
by attaching ropes to the clusters of stakes which are 
built into the structure, as the illustrations show. 
Two mattresses had been placed in the Wissey gap. 
The dam of bags was constructed from each check 
towards the middle, and, when we saw it, there was 
a flow of water from the fens into the river. 


The party then motored to the Earith gap. On 
the way, it was observed that the surfaces of roads 
which lay outside and below a river bank were 
breaking up under the combined influence of the 
earlier severe frosts and the pressure of water 
seeping through underneath. Some work on 
repairing these roads was being done. The Earith 
gap was approached by boarding a special one-coach 
train at Bluntisham station and travelling on the 
Ely line until the railway bridge over the Ouse was 
reached. A few hundred yards beyond that point 
the line disappeared below the floods. A narrow- 
gauge railway line, about one-third of a mile in 
length, had been laid by the Royal Engineers from 
the railway bridge, along the south bank of the 
Ouse, to the gap. All material for closing the gap 
had to be brought along that route from Bluntisham 
station, and it involved two loading and two 
unloading operations to get the material to the 
site. The local authorities had protected the 
cheeks of the gap from further scour by driving 
steel piles. It would have been advisable to use a 
mattress, but it was impossible to build one and get 
it to the site in a reasonable time. It was decided, 
therefore, to attempt to close the gap by blocking 
it. with several tracked amphibious vehicles, known 
as ‘‘ Neptunes,” of which a sufficient number were 
readily available. Although it is considered inad- 
visable to attempt to close a gap with anything 
solid without taking precautions against scour, it 
was hoped that the Neptunes could be placed and 
sealed effectively, and this hope proved to be justi- 
fied. Fig. 2, on page 304, shows the conditions at the 
site. The drivers were unaccustomed to handling 
the vehicles in water, but after much trouble with 
engine failures and vehicles grounding when swim- 

ming across the floods to the site, the Neptunes were 
lined up on a small bank or tow-path which lay just 
below water-level and is shown in Fig. 2. The 
first Neptune was driven into a position shown in 


the foreground of Fig. 2—that is, between the main 


river bank which had burst (on the left of the 
illustration) and the small bank (on the right). 


‘The course of the river is on the extreme right of 
the illustration, which was taken while looking 
apstream. Seven Neptunes were then driven 


joined up with the one that had already been 
placed. The ninth Neptune was then driven into 
@ position at the other cheek of the gap. The final 
arrangement is shown in Fig. 5, on page 312. 
Pieces of Sommerfeld track (heavy wire mesh ma- 
terial) were then placed vertically on the river 
side of the triangular gaps between adjacent vehi- 
cles, and canvas placed on the river side of the 
track. Each Neptune had been loaded with 6 tons 
of sand bags, and these were thrown overboard to 
build a wall on the river side of the vehicles (Fig. 6). 
About 120 tons of bags on the north-east side of the 
gap, and between 40 tons and 60 tons of bags on the 
opposite side, had also been dumped to enable the 
wall to be built. For the first 24 days, about 900 
men were employed in transporting, delivering and 
laying bags; and for the remaining three days of 
the work they were reinforced by 200 soldiers and 
300 prisoners-of-war. The water scoured a hole 
10 ft. deep under the first Neptune. In the course 
of the work, a peak rate was achieved of 30 tons of 
bags an hour laid in the gap. 





BRITISH SHIP-REPAIRING, 
1939-1945.* 
By Sm Lawrence Epwarps. 
(Concluded from page 282.) 


BetwEEn the two wars, the repair industry of the 
United Kingdom was never more than some 60 per cent, 
employed in any one year. It is true that the ship- 
building industry suffered periods of even greater 
depression than the ship-repairing, which a Govern- 
ment authority might consider was a strong contri- 
butory reason for the propriety of placing naval work 
with private shipbuilding establishments ; yet the cost 
of construction and equipping of one dry dock would 
well cover the laying out and equipping of a ship- 
building yard. Having in mind such extensive capital 
outlay, therefore, it is essential that every effort be 
made to increase the use of British ship-repairing 
establishments if they are to be enabled to function 
with efficiency, while it is, of course, vital in the interest 
of national security that the industry should be main- 
tained in an efficient and resilient condition. 
Each year of the war produced its special problems 
with which the industry had to cope; 1939 and the 
early part of 1940 brought an enormous programme of 
conversion work on merchant ships to augment the 
Royal Navy. Following the capitulation of France and 
the seizure of Denmark and Norway, the scope of the 
enemy’s sea offensive enormously increased, with 
severe repercussions on the repair industry ; thus, in 
1941, the main urge was to repair and put back into 
service every possible merchant ship that could carry 
cargo or troops. During 1940, the repair iti 
gradually deteriorated, but it did not become 
ously acute until the beginning of 1941, when it was 
clear that drastic steps had to be taken to deal with 
the arrears of work in hand and awaiting repair. 

One of Mr. Winston Churchill’s ou ing 8 
as Prime Minister to Parliament ropseanry — 
June 25, 1941, voiced the well-nigh desperate national 
position and the supreme importance of drastic action 
to lessen the volume of me t to in hand for 
repair. Mr. Churchill said: “I shall have to refer 
in a few moments once again to the operational 
but I now return to the position at the ports. At the 
beginning of March, there were over 2,600,000 tons of 
damaged shipping accumulated in our ports, of which 
about 930,000 tons were ships undergoing repair 
while working cargo, and nearly 1,700,000 were immo- 
bilised by the need of repairs. The tonnage immobilised 
solely by repairs is tie most injurious and obnoxious 
feature of the story. In my directive of March 6, 
I aimed at beating this down by 400,000 by July 1; 
but later we became more ambitious, and we set 
ourselves as a target a reduction of 750,000 tons by 
the same date. We had a heavy blow as a result of the 
air attacks made on the Mersey and the Clyde at the 


tons to total of ship damaged at sea. We 
also had a windfall which added to the number of ships 


were rescued by our Sal 
repair list. Nevertheless, in spite of these additions, 








in line ahead along the bank until the leading one 


Newcastle-on-Tyne on February 14, 1947. Abridged. 


beginning of May. These added many thousands of 


unwelcome and welcome, the tonnage immobilised by 
reason of repair on June 12 has been reduced to 
1,000,000 tons. This represents a gain, not yet indeed 
of the 750,000 tons at which we aimed, but of 700,000 | shi 
tons, which is tolerably near it. Even although we 
remember, before we crow too much, that there is | had 


* Paper delivered at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 


always a diminution ve stem weather of marine 
casualties, quite apart enemy action, the figures 
yay mentioned should give rise not only sprain 
to ion. 
During 1941, to meet the difficulties of discharging 
in operational ports abroad, the t need arose for 
the lifting capacity on merchant ships to be increased, 
and this samuibed eventually in some hundreds of 
vessels being so equipped, involving the supply and 
fitting of new derricks and winches, and the strength- 
ening of decks. A special drive was made in 1942 to 
i in a number of existing 
meat and bacon. The effect 
of this work on the food supply was appreciable, and 
no less than 888,200 cub. ft. of additi capacity was 
thus provided for bacon and 1,336,500 cub. ft. for 
frozen meat. 
In 1942, the landing in North Africa brought a 
volume of special varied work in order to meet the 
requirements of the forces and all had to be 
carried out concurrently with the normal load of repairs 
without any increase in the labour force. Over 300 
ships, the great bulk of which were of the ocean-going 
type, were dealt with for the initial landing. Subse- 
quently, many of them were taken in hand for damage 
repairs on, their return to this country, 
1943, the special feature was the conversion of 
nine 12-year-old tankers to merchant aircraft carriers. 
The first was completed in July, 1943, the time occupied 
for the work being about 44 months. To facilitate the 
conversions, sister ships were chosen, the superstructure 
and flight decks being designed so that materials could 
be prefabricated, aad within the period August, 1943, 
to March, 1944, nine converted tankers were put into 
service, carrying their 12,000 tons of oil cargo and 
flying off their aircraft from their own flight decks, 
advent of this type of ship was the turning point 
of the Battle of the Atlantic. 
The dominating feature of 1944 was unquestionably 
the operations in connection with the liberation of 
Europe, and the effects of these operations on the 
merchant-ship repair position were many and far reach- 
ing. During the months ing D-Day, there was, 
if anything, a greater than normally for ships to 
be kept in service to bring the vast quantities of food 
and munitions to build up and sustain the impending 
tng yet, at the same time, large numbers of 
ips had to be taken out of their normal service for 
preparation for special services. Very careful planning 
was necessary to regulate the flow of ships selected for 
operations, to prevent congestion at the repair yards 
and to avoid the dislocation of the import programme 
and coastal services by the withdrawal of shipr before 
such loss of use was essential. 
An assessment was made of the capacity of all ship- 
repairing districts throughout the country, and, a 
decision being reached to withdraw from trade a number 
of ships for a particular service, for example, cased- 
petrol carriers, allocation was made to each district 
of the maximum number of this particular type of ship 
which could be handled without unduly amen the 
district and destroying its capacity to rtake its 
or of repai een ra gh cage ge ships. A 
target o @ specified num r Oo} r carrying out 
all work for the monaniions eid estimated and 
promulgated to all concerned. Special attention was 
paid to essential maintenance repairs, as it was expected 
that the demand for shipping space, once the ships were 
engaged in operations, prohibit their release for 
any purpose except most vital reasons. The merchant 
ships engaged in the tions exceeded ‘1,400 in 


side, | number. Merchant ohips selected for sinking 


at the synthetic harbours on 
of a mature of a certain minimum depth, and 
were ships which had been in repairers’ hands 

tly for maintenance work. Some of the ships 
selected for this service were actually under repair 
when instructions were given for their preparation as 
block ships. They were immediately prepared accord- 
ingly, and made sufficiently seaworthy to steam to their 
Joatinati 


Normany coast were 


It was realised that the normal procedure whereby 
owners or their agents applied for licences to carry out 
repairs was not elastic enough to cope with the vast 
numbers of ships concerned, nor action under this pro- 
cedure swift enough to repair and return ships to service 
to meet operational requirements. The responsibility 
for the putting in hand of work, supervision, and pro- 


being repaired. A number of ships given up as hopeless of repairs on all operational craft was, there- 
Service and added to the So peed on te 


Merchant Ship Repair 

organisation. This necessitated the considerable ex- 
ion of the licensing officers’ staffs by the recruit- 
ment of about 80 surveyors, all of whom were specially 
selected and lent from consulting engineering firms and 
rs’ superintending staffs. .A week or so before 
D-Day, beri surveyors reported to the Admiralty, 
ir duties and responsibilities explained to them, 

and were ‘from Harwich south-about to the 
Bristol Channel. Each principal licensing officer with 
his staff was attached to one of the naval ecommands— 
Nore, Portsmouth or Plymouth—and formed part of 
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the special command repair organisation known as 
Command Corep. Each command -was always in con- 
tact with Control—the headquarters repair 
organisation established in the Admiralty—and in turn 
the Directorate of Merchant Ship Repairs formed part 
of Corep Control. Broadly speaking, Command Corep 
placed repairs to ships requiring attention with a 
repairer within its own command, but if this was not 
possible beeause of congestion or because the work 
entailed was greater than could be carried out in the 
area, the circumstances were reported to the Director of 
Merchant Ship Kepairs, who allocated the oo outside 
the operational area. Generally, repairs to ships likely 
to cake IeRaeRNAL aeicmnale were so diverted, to leave 
capacity in the operational ports to cope with the 
vital work on ships in the operations. 

Although the initial landings and subsequent build- 
up period did not result fn throwing as heavy a load on 
the industry as was anticipated, number of shi 
on which a maintenance repairs had to 
carried out in operational area was, nevertheless, 
considerable. Originally it was envisaged that the 
Admiralty’s responsibility for the supervision and 
progressing of repairs in the operational ports would 
continue for a period of two months only, yet so success- 
ful were the arrangements that, at the end of this period, 
the Ministry of War Transport requested its continu- 
ance, and for 12 months the supervision and 
of a large proportion of operational ships remained the 
responsibility of the Admiralty. 

Apart from the special and heavy load of work as a 
result of these operations, the rapidly e i 
volume of merchant tonnage in use by the United 
Nations became more ——— to shiprepairers during 
the year as a result of the maintenance involved. The 
close of 1944 found totals of gross tonnage of merchant 
ships under repair higher than at any period since the 
early months of 1941, when the volume of merchant 
ships under repair was at its peak. In addition, the 
construction of various reinforced-concrete units for the 
Mulberry’ Harbours, reconditioning of dredgers, the 
reconditioning of existing and assembly of new crane 
barges, and the preparation of tugs for towing the 
synthetic-harbour structures, all contributed to further 
congest shiprépairers’ facilities. Even subsequent to 
D-Day, the construction of replace units for the syn- 
thetic harbours resulted in a further deplorable loss of 
use of valuable large dry docks for another period of 
three months. 

The closing months of 1944 and beginning of 1945 
saw the taking in hand by repairers of seven engine, 
hull, and component repair ships for the Fleet Air Arm 
in the Far East. These were new standard deep-sea 
tramp ships, taken direct from builders’ yards, and 
involved. extensive fitting-out with machinery, plant 
and equipment for their respective duties, and also the 
installation of special accommodation and amenities for 
their repair parsies, as well as their crews. During the 
early months of 1945, a further directive from Mr. 
Winston Churchill as Prime Minister related to the vital 
need to deeonvert and recondition for fishing the traw- 
lers which had been engaged on naval service. Tlie 
food situation of the country, together with the vastly 
improved. general position of the war, ‘rendered it 
imperative that additional provision of foodstuffs should 
be arranged. This work, therefore, assumed a very 
high priority, and in succeeding months no less than 
250 such trawlers were deconverting concurrently, 
involving a load of a special type on the industry. 

With the closing months of the European war, and 
thereafter, came the necessity for the additional pro- 
vision of troop ships to meet the needs of the prosecu- 
tion of the war in the Far East. Both in peony Bom -¥ 
and cargo ships considerable refitting work was thereby 
entailed, as not only were tropica) climates and longer 
round trips to be endured, but many ships had to be 
conditioned for an anticipated indefinite stay in areas 
remote from repair facilities. At this stage, Japan 
capitulated and hostilities ceased ; but this brought no 
alleviation of the load of work on the repair industry, 
and little relaxation of the urgency for their production. 
The need of troop ships for the return of our Allies, the 
similar return of British and Empire troops, as well as 
the urgent demand for the feeding and rehabilitation 
of the peoples of the freed countries, necessitated a con- 
tinuance of the demands on shiprepairers. At the 
same time, reconversion from war service of many 
merchant ships, and the volume of deferred repairs on 
nearly all sbips, appeared to ensure shiprepairers of 
capacity requirements for some years from the cessation 
of hostilities. 

This, then, is a brief and broad indication of what the 
British shiprepairers, and those associated with the 
industry, achieved during the war years on merchant 
ships. Work far beyond the normal capacity of almost 
every firm was allocated from time to time and not only 
was it seldom that any complaint was made, but always 
the work was tackled with vigour and a determination 
to ensure the earliest possible return of every ship to 
service, 





GERMAN USE OF HYDROGEN 
PEROXIDE FOR SUBMARINE 
PROPULSION. 

THE em of h peroxide, H,O,, for 
propulsive purposes by the Germans during the war 
was known, but the manner of using it has hitherto 
been only vaguely 1 
thrown on the subject recently by the presentation 


of a paper at the annual meeting of the American 
‘of Mechanical - 


at New York in 


, Engineers 
December, 1946. This paper, which was entitled | tanks 


ce Peroxide for ive Power,” was con- 
tributed by Captain United States Navy, 
who was responsible for the collection and shipping 
to England of all the parts of a hydrogen-peroxide 
engine for submarine propulsion, To the general public 
hydrogen-peroxide is known as a disinfectant, 
in which condition it has a concentration of about 
3 per cent., the remaining 97 per cent. being water. 
During the war, the Germans employed a concentration 
of from 80 per cent. to 85 per cent. in 26 different 
weapons, had about 40 others in the experimental 
stage. By way of camouflage it was known as 
i in.” It was sometimes employed as a primary 
fuel; that is, only the heat of dissociation into H,O 
and O, was utilised. This heat, at a concentration of 
peroxide of 80 per cent., is roughly 1,000 B.Th.U. per 
pound, or about one-nineteenth of that of the heat of 
combustion of 1 lb. of oil. More often, however, it was 
employed as a secondary fuel, that is, nearly all the free 
oxygen was burned with a fuel—in this case Decaline, 
a fuel similar to Diesel oil—or with methyl alcohol. 
The main advantage of H,O, is its ability to furnish 
free oxygen when and where ired, and it is more 
easily contained than either liquid oxygen or gaseous 
oxygen. Hydrogen peroxide was produced in the 
United States before and during the war at a concen- 
tration of rather over 50 per cent., but its instability at 
higher concentrations limited its use. This difficulty 
has now been surmounted and it can be obtained in the 
United States with a concentration of 90 per cent. and 
having impurities amounting to only five parts per 
million—much less than the Germans had to deal with. 
In the concentration used by the Germans, H,O, 
had a specific gravity of 1-37 at. 32 deg. F. and was 
either colourless or only slightly yellow and had a 
distinctive, but not unpleasant, odour. At 80 per cent. 
concentration, 11,0, freezes at 11 deg. F., while at 1 per 
cent. concentration freezing occurs just under 32 deg. F. 
Singularly enough, a 60 per cent. solution has to be 
cooled down to — 70 deg. F. before it freezes. A 100 per 
cent. concentration freezes at 20 deg. F. and boils at 306 
deg. F. at. atmospheric pressure, its specific gravity at 32 
. F. being rather over 1-46. This boiling point can 

only be determined by extrapolation ; the liquid deto- 
nates before the boiling point is reached at this concen- 
tration. Correct determination of the degree of con- 
centration by observation of the specific gravity is 
impracticable as long as there is any H,SO, present, as 
the Germans found after much trouble. Hydrogen 
peroxide can be stored in an open container without 
undue loss of concentration, provided one or more 
stabilisers are added ; the Germans used oxyquinoline 
or phosphoric acid. The drop in concentration during 
the first month in storage is roughly 1-5 per cent. ; it 
then slows down and is only 3-0 per cent. in the first 
year and very little thereafter. This loss, however, is 
only s minor disability compared with other character- 
istics. All materials, with but a few exceptions, act as 
catalysts in starting dissociation. Iron and copper, for 
example, must be carefully avoided; the exceptions 
are stainless steel, aluminium of not less than 99-6 per 
cent. purity, glass, ceramics and certain synthetic 
materials, among them polyvinyl .chloride. Almost 


always, when concentrated hydrogen peroxide is spilled, | syste 


a fire is started. There is usually present some small 
quantity of combustible, for example, grease, paint, 
wood, or cloth, the dirt on which acts as a catalyst when 
the heat of dissociation of the hydrogen peroxide raises 
the temperature of the combustibles to their ignition 
point, free oxygen then becoming available to maintain 
the combustion. Captain McKee illustrated this 
sensitiveness by an account of some striking laboratory 
demonstrations. As regards toxic ies, the liquid 
would only bleach the human skin if that were quite 
clean, but the presence of dirt, say, under the’ finger 
nails, would result in burns. 

The first indication of instability in stored hydrogen 
peroxide is a rise in temperature, the danger point being 
reached at 140 deg. F. Before this point, however, 
further rise can be checked by adding more stabiliser. 
Fortunately, fires of the liquid can be extinguished if 
water is supplied in sufficient quantity to reduce the 
concentration below 78 per cent. The men who handle 
concentrated hydrogen peroxide must wear scrupu- 
ously clean overalls and boots of polyvinyl chloride, 
and gloves of synthetic rubber of the same type. The 
material mixes in all proportions with alcohol and 
glycerine and, to quote Captain McKee, “It is many 








stated that, towards the end of the war, Germany had 
@ producing capacity of about 3,000 tons a month ; 
this amount was nothing like what was wanted. The 
largest plant was hidden in the Harz Mountains and 
Was not discovered until after the war. About 3,000 
men were employed in production. Captain McKee 
gave a detailed account of the elaborate precautions 
taken in the manufacture and cleaning of the storage 
. These were welded, and it was necessary to use 
rods which contained no trace of copper; an oxidising 
flux was employed. 

The Germans used hydrogen peroxide to launch 
V-1 flying bombs, to drive fuel pumps in the V-2 bombs, 
to drive torpedoes, two types of aircraft, and sub- 
marines. For the bombs, the heat of dissociation only 
was used. The performance of one type of aeroplane 
was remarkable. The thrust from the rocket engine 
fitted corresponded to that of a 3,700-h.p. engine of 
conventional type ; the engine weighed about 250 Ib. 
Hydrogen peroxide was used in combination with a 
liquid catalyst and fuel; propulsion was entirely 
by jet action. The fuel supply of the early types 
lasted only a few mintues, but the thrust was so great 
that the aeroplane could not be flown in level flight 
with the engine on, for more than a few seconds at a 
time ; it very quickly approached the speed of sound. 
It could climb to 30,000 ft. in two minutes, which made 
it valuable as an interceptor plane. The first of 
these aircraft which saw war service had a main jet 
only, so the engine had to be either running full out 
or was cut off, but a later design incorporated a cruising 
jet also. The rate of climb and speed in level flight 
under cruising conditions were not much better than 
those of an orthodox petrol-engined aeroplane and its 
radius was much less, but, as long as the fuel lasted, it 
possessed a tremendous reserve of power. The torpedo 
drive used a mixture of liquid catalyst and hydrogen 
a in a combined catalyst and combustion cham- 

r. After about three seconds, the catalyst and 
peroxide were shut off and Decalene admitted. The 
decomposition of the peroxide was then accomplished 
by heat, the temperature in the chamber keeping at 
above 1,800 deg. F. Captain McKee did not describe 
the engine in detail. He stated, however, that the 
co-ordination of the several liquids in entering the 
combustion chamber .presented difficulties since, if 
it were not precise, s serious explosion resulted ; about 
1 per cent. of the torpedoes fired finished in this way. 
The performance characteristics were much superior 
to those of any other torpedo and there was practically 
no tell-tale wake. 

The most interesting part of the paper, perhaps, was 
that relating to submarine propulsion. The Germans 
realised in 1943 the virtual failure of their 7G submarine, 
which was the type they had chiefly depended upon, 
and thereupon changed their plans. The 7C sub- 
marine displaced about 700 tons on the surface and 
had surface and submerged speeds of 17 knots and 
7-5 knots, respectively. Their first development after 
this change of policy was the underwater, or submerged, 
air tube, the well-known Schnorkel. The second 
move was the assembly of a group of designers and 
technicians in a little town in the Harz Mountains 
This was done in the summer of 1943, and the result 
of the deliberations of the group was the design of a 
new type of submarine, type 21. This had a surface 
displacement of 1,600 tons, a surface speed of 15-5 
knots and a submerged , for one hour, of 16-5 
knots. It obtained this high submerged speed by 
the use of large batteries having grids only 0-16 in. 
thick. Captain McKee expressed the opinion that this 
type would have been very effective if the hydraulic 
m had not been so complicated that it could not 
be made to function satisfactorily before the war ended, 
although about 120 boats had been built by that date. 
In the meantime, Professor Walter, whose preoccupa- 
tion was with hydrogen-peroxide propulsion, had 
developed this method farther than he had carried it 
when, in 1935, he built an 80-ton submarine so pro- 
pelled, which had a submerged speed of between 25 and 
26 knots. During the war he supervised the design of 
four training vessels, the first of which went into opera- 
tion in the autumn of 1943. They were known as 
type 17 and were followed by five operational boats, 
type 17B. These had a surface displacement of 
380 tons, a surface speed of 8-5 knots, and a submerged 
speed of 25 knots, had two bow torpedo tubes and car- 
ried two spare to oes: The amount of hydrogen 
peroxide available was not, however, sufficient to enable 
them to be put into service. The last word in sub- 
marine design, under construction when the war ended, 
was to have been the type 26 Walter submarine. It was 
to have had a surface displacement of 900 tons, a surface 
_ of 11 knots and a submerged speed of 24 knots. 

here were ten torpedo tubes, but no space for spare 
torpedoes. The hydrogen-peroxide engine—there was 
only one shaft—was rated at 7,500 h.p. 
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These engines were never fully assembled, because 
of Allied bombing attacks, but, as already stated, Cap- 
tain McKee collected sufficient parts to enable one 
to. be set up in Great Britain. He illustrated this 
section of his paper by a lay-out diagram. This showed 
a single propeller driven by what amounted to a con- 
ventional steam turbine running at 14,000 r.p.m: and 
exhausting into a jet condenser. There were three 
tanks, namely, one containing hydrogen peroxide, one 
containing Decaline, and one containing fresh water. 
There were also shown a hemispherical catalyst chamber 
and a spherica! combustion chamber and five pumps. 
Three of these pumps controlled the supplies from the 
three tanks and all three were driven from a common 
shaft. The peroxide-tank pump delivered to the 
catalyst chamber, which was in direct communication 
with the combustion chamber. The Decaline-tank 
pump and the water-tank pump delivered directly 
into the combustion chamber, from which a pipe 
led to the high-pressure end of the pump turbine. 
The operation was, briefly, as follows. The first 
movement of the starting wheel admitted peroxide to 
the catalyst chamber, where it sprayed on to porous 
porcelain bodies armed w..h calcium, potassium, or 
sodium permanganate. This catalyst caused the 
peroxide to break up into steam and free oxygen. 
The resulting temperature was about 930 deg. F., and 
the amount of steam generated was 80 per cent. by 
volume.: This mixture of steam and oxygen then 
passed to the combustion chamber, where it first met a 
spray of cold water and then a spray of Decaline. The 
combustion temperature, uncontrolled, would be about 
4,000 deg. F., the function of the water spray being to 
cool the products of combustion down to approximately 
1,020 deg. F. before they passed to the turbine, these 
products consisting of about 94 per cent. of steam by 
volume and 85 per cent. by weight. The three sprays 
were controlled, by a proportioning device, in the ratio 
of 12 parts of water to 9 of peroxide and 1 of Decaline. 
This device was stated to have given more ‘rouble than 
any other item in the machinery. In the earlier plants 
it was placed on the pump suctions, but later on the 
pump discharges, in which position, however, its use 
was not unattended with danger since, when the flow 
was restrained, the peroxide was undesirably churned 
up in the pump. Although the temperature in the 
combustion chamber was above the auto-ignition 
point, an automobile sparking plug in it was energised 
to ensure ignition. If the ignition should fail from any 
cause, a risk of explosion would develop. 

The exhaust from the turbine led into the jet con- 
denser in which the steam condensed and from which 
the non-condensible gases were removed and pumped 
overboard by a Lysholm-type rotary compressor—one 
of the five pumps referred to above. The remaining 
pump was situated between the condenser and the 
water tank and transferred the condensate from the 
former to the latter, in which it was cooled and part of 
it then sprayed back into the condenser. Cooling in 
the tank was effected by a coil through which sea water 
was circulated by a scoop device outside the hull. 
The other part of the condensate was used to supply 
the spray to the combustion chamber ; it was circulated 
through a water-jacket on the combustion chamber 
before it was sprayed by the pump through the pro- 
portioning device into the chamber. All the parts in 
contact with the peroxide, including the catalyst 
chamber, were of stainless steel, the other parts being, 
in the main, of alloy steels. The turbine was water- 
sealed at the output shaft and by a gland leak-off 
on the condenser side. The propeller was not directly 
driven from the turbine, but through a normal single- 
reduction gear and a planetary gear. The reduction 
gear and turbine could be disconnected by a clutch. 
There was a Diesel engine for surface and Schnorkel 
operation, the Diesel engine and main motor being 
on the same shaft and driving the propeller shaft 
through the planetary gear only. The main motor 
functioned as a generator when the boat was to 
be driven by either the Diesel engine or the Walter 
engine. It furnished power for auxiliaries and for 
battery charging. The main motor and the Diesel 
engine were connected to the propeller shaft by clutches 
so that.either could be used at will. The main motor, 
however, always operated, either as a motor or a genera- 
tor. There was a low-power motor, running at a high 
speed, which drove the propeller shaft through multiple 
V-belts and was used for slow speeds when the vessel 
was submerged, battery current being employed. All 
the other gears were disconnected when this so-called 
“* creeping ” motor was in use. The lubrication during 
running of all engines was by pumps driven from the 
various gears, but there were three auxiliary motor- 
driven lubricating-oil pumps for use when starting up. 

The idea underlying the use of hydrogen-peroxide 
was that it provided a method of obtaining oxygen for 
combustion when the vessel was proceeding at a high 
speed in the submerged condition. The main supply 
was carried in collapsible bags of polyvinyl-chloride 
outside the pressure hull, this method ensuring a 
positive pressure on the suction of the pump supplying 
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the peroxide to the catalyst chamber. Since the 
peroxide in the bags was about half as heavy again as 
the sea water outside them, the buoyancy of the vessel 
would be affected as it was consumed ; sea water was 
then admitted to a compensating tank. Any excess 
eondensate from the steam turbine was forced over- 
board with the carbon dioxide and other non-condensing 
gases resulting from combustion. There appear to have 
been two main drawbacks to the system, apart from 
the complexity of the machinery. One of these dis- 
advantages was the high cost of the peroxide, the 
amount consumed being about nine times the amount 
of the Decaline. Captain McKee gave, as a rough 
guidance figure, a running cost of 1,000 times greater 
when using peroxide than when using oil alone for 
propulsion. The other disadvantage was that, in the 
earlier boats, the machinery was subject to frequent 
breakdowns, chiefly in connection with the functioning 
of the safety devices. Captain McKee was of opinion 
that these safety devices were too elaborate and that 
the machinery could have been simplified if some degree 
of hazard had been accepted. Such a hazard might 
not have effected the running, but in Germany a design 
error, or what might be interpreted by the Courts as a 
design error, was a civil offence ; the designer, there- 
fore, tended to be ultra-cautious. 





CoaL FOR INDUSTRY.—The Government have made an 
additional allocation of coal to industry of 100,000 tons 
a week until the end of May. The basic allocation was 





increased from 334 to 50 per cent. from April 14. 








2-5 MILLION-VOLT SURGE 
GENERATOR 


THE continual increase in the voltages used for trans- 
mitting electric power has given rise to more onerous 


surge conditions, and has necessitatéd the provision of 


testing equipment both for investigating the pheno- 
mena that occur and for testing the insulating materials 
that may be subjected to the consequert higher stresses. 
For these reasons the surge generator installed in the 
High Voltage Laboratory of the Witton works of the 
General Electric Company, Limited, Magnet House. 
London, W.C.2, has been doubled in output and is now 
capable of producing a maximum of 2-5 million volts 
with a stored energy of 40,000 watt-seconds. The 
generator, as will be seen from the illustration, consists 
of four columns, each comprising four interspaced 
condenser units. The wave control and charging 
resistances and the interstage sphere gaps are con- 
nected between the columns. Each unit has a maxi- 
mum charging voltage of 160,000 volts and a capacit- 
ance of 0-2 microfarads. All the resistances are of the 
clip-in type and are readily interchangeable. The 
operating technique of the generator has been im- 
proved, it is claimed, by employing, a modified Marx 
circuit, which incorporates a damping resistance in 
each stage. Spurious high-frequency oscillations are 
thus effectively prevented from appearaing on the peak 
of the output voltage wave. 

The standard voltage wave shape is 1-50 micro- 
seconds, that is, the voltage rises to its peak value in 
1 microsecond and falls to half that value in 50 micro- 
seconds. Waves of 1-5, 1-10 and 1-20 microseconds 
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RECONSTRUCTION OF BRITANNIA WORKS. 





Fia. 1. 


Lieut MAcHINE SHOP BEFORE RECONSTRUCTION. 





Fie. 2. New Licut Macutine Sop. 


ean be produced by clipping in the appropriate tail 
resistances. The output voltage is controlled by the 
interstage spark-gap settings, which are adjusted from 
a distance by a low-geared motor drive. The maxi- 
mum stage gap setting is about 7 cm. The generator 
can also be used for heavy surge-current testing, by 
connecting the 16 condenser units with two, four, eight 
or 16 stages parallel: In this manner, currents up to 
90,000 amperes have been recorded. The illustration 
shows a lightning flash taking place across an 8-ft. gap. 





PURCHASE OF UNITED STATES SHIPS.—The Ministry of 
Transport announce that arrangements for the purchase, 
erreturn, of United States ships at present on “‘ bare-boat 
charter ” from the American Government have now been 
settled. In response to the offer made by H.M. Govern- 
ment, the American Government has agreed that 107 
ships should be sold to United Kingdom owners, and 
30 to HLM. Government, and requested that delivery of 
the remaining ships should commence forthwith and be 
completed during the next twelve months. This pro- 
Dosal hag been accepted. The amount involved in the 
Purchase is about 18,000,0007. The 30 vessels to be 
Purchased by the British Government are of “‘ short sea ” 
type, of 2,900 deadweight tons. The vessels to be pur- 
chased by United Kingdom owners are 106 of the 

Liberty ” type, all oil burners excepting one, and one 
short-sea type. The considerable tonnage of American 
Ships which Britain has been operating consists of 229 
Liberty ships and 42 short-sea ships, so that the purchase 
involves 106 of the 229 and 31 out of the 42. HM. 
Government regards this as a fair settlement of the 
Problem. It remains of great importance to have an 
early decision on other bids by British owners for about 
40 faster ships, mainly “ Victory ” type. 





RECONSTRUCTION OF THE _ | 
BRITANNIA WORKS OF MESSRS. 
MUIR MACHINE TOOLS, LIMITED. 


During and since the war, many firms have been 
forced to expand their factories ; not always a simple 
process, since it has proved impossible in some cases 
to extend existing premises because of lack of space. 
Messrs. David Brown and Sons (Huddersfield), Limited, 
found themselves faced with this situation in their 
Huddersfield factory and with the alternative, there- 
fore, of either building a new works in a fresh location 
or taking over an existing establishment. In view of 
the difficulties likely to be encountered in building new 
premises, the management decided to acquire the 
well-known firm of machine-tool manufacturers, 
Messrs. Muir Machine Tools, Limited, Manchester. 
This business was founded by William Muir in 1842, 
and one of the earliest contracts was the design and 
manufacture of labour-saving devices for the Woolwich 
Arsenal. During later years, they concentrated on 
gear-hobbing machines and, during the recent war, 
built and exported to the United States what is claimed 
to be the largest gear hobber in the world, capable of 
dealing with turbine gears 16 ft. in diameter. 

Unfortunately, the Britannia Works of Messrs. Muir 
are situated in an area of Manchester which suffered 
severely from enemy bombing, and they had been 
damaged badly. Some parts of the works had not 
received even em cy attention and all the roofs 
needed renewing. In view of this, and the need to 
alter the layout so as to accommodate new plant, it 
was decided to carry out large-scale alterations, and 
a development programme was drawn up which divided 
the alterations into 20 separate operations. 

Reconstruction commenced in December, 1944, and 
the first shop to receive attention was a four-storey 
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building abutting on the River Orwell and known as the 
Old This building had been used as a pattern 


store and was now require’ as a pattern shop. The 
roof was repaired, new a. ent windows 
fitted, and a new two-ton electric hoist installed, while 
the ground floor was rslaid in concrete and used to 
accommodate a new works lavatory. The machine 
was transferred from the original pattern shop, whic 
was then renovated and turned into a drawing office 
of sufficient size to accommodate 14 drawing boards, 
as well as the chief draughtsman’s office and a drawing 
store. The next operation was the resiting of the 
planing machines, which were moved to new positions 
on relaid concrete floors; this entailed the removal 
of the works canteen in order to give sufficient space 
for the machines. The resiting of the planing machines 
left vacant a space which, by the removal of a baleony 
and staircase, the provision of a pair of 20 ft. by 
18 ft. sliding doors, and the.extension of the crane 
track, gave a new light-fitting shop. There, too, the 
concrete floors were relaid with grano-topped gang- 
ways. A new stores was provided, involving the 
demolition of a 20-ft. wall, removal of a weigh-bridge, 
the érection of a 14-ft. wall across the existing heavy 
turning department, and the extension of the overhead 
crane track. These alterations gave an additional 
entrance to the works and thus facilitated the handling 
of incoming and outgoing goods. 

New canteens for the operatives, and dining rooms for 
the foremen and senior staff, were built next. These 
are now situated on the second floor, and, with the 
kitchen, cold store, canteen office, etc., form a compact 
unit. The works first-aid department also was moved 
and now occupies a central position on the ground 
floor. The space formerly occupied by this department 
has been used to enlarge the boring, grinding, slotting, 
and final-inspection departments, all of which have 
been resited. In addition to these major alterations, 
new tool-maintenance, heat-treatment, and light 
assembly departments have been added; new works 
administration offices built on the site of the old heavy 
turning shop; a new boiler house erected in the base- 
ment ; and a modern compressed-air service connected 
to all shops with the exception of the pattern shop. 

An idea of the improvements which have resulted 
from these alterations can be gained from a study of 
Figs. 1 and 2, on this page, which show the old and 
new light machine shops, respectively. The new light 
machine shop, together with the new light and heavy 
turning shops, occupies the site of the old fitting and 
reconditioning department. As will be seen, the new 
shop has better lighting, no overhead shafting, and 
greater roominess, conditions which have resulted 
already in greater output. The new layout of the 
works is much better from the production point of 
view, since three parallel bays now house the turning 
section, heavy machining and grinding section, and 
the planing section, respectively. The stores are 
situated beside the turning bay and, with this arrange- 
ment, the material flows through the machine shops 
either to the light fitting bay or to the heavy erecting 
shop. The heat-treatment section adjoins the stores, 








while the indexing wheels for large hobbing machines 
are cut in an enclosure, the temporature of which is 
controlled thermostatically, and which is situated at 
the end of the heavy fitting shop. Another enclosure, 
adjacent to the light fitting bay, houses the precision 
lead-screw master lathe. The temperature of this 





enclosure also is controlled thermostatically. 
Obviously, the entry of Messrs. Muir’s into the David 








Brown Group meant that drawings must be exchanged 
with other works in the Group. ll current draw- 
ings, therefore, had to be altered to conform with the 
system of dimensioning used by Messrs. David Brown, 
a job which entailed the redrawing of several thousand 
detail drawings. For similar reasons, the progress, 
planning and stores control methods had to be re- 
organised, and the personnel educated into the new 

ms. It will be appreciated, therefore, that the 
absorption of these works into the David Brown Group 
presented no small problem and it is a testimony to 
the methods used that the programme of re-organisation 
was accomplished without interfering in any way with 


production. 





Tue M.B.V. Procrss.—A revised version of a data- 
leaiiet concerning the M.B.V. (modified Bauer-Vogel) 
Process, originally issued before the war, has now been 
published by the British Aluminium Company, Limited, 
Salisbury Hoyse, London Wall, London, E.C.2. The 
process, it may be recalled, consists of immersing an 
aluminium article in an aqueous solution of sodium 
carbonate and sodium or potassium chromate at a tem- 
perature of 90-100 deg. C., for from 3 to 5 minutes. The 
part is then washed in hot or cold water and dried. The 
oxide film produced on the aluminium is of sufficient 
thickness to provide protection adequate for certain 
purposes and, moreover, provides an excellent key for 
paint. Copies of the leaflet may be obtained on applica- 
tion to the company at the above address. 
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SUMMER SCHOOL IN X-RAY 
CRYSTALLOGRAPHY. 


THE syllabus and other particulars of a summer 
school in fundamental and applied rk | crystallo- 
graphy, to be held at the College of Technology, 
Sackville-street, Manchester, 1, from ber 1 to 
12, have been issued by the Director of the Extra-Mural 
Department, The University, Manchester, 13. ‘The 
teaching will be carried out by Drs. H. Lipson, M.A., 
H. E. Buckley, D. L. Smare, M.Se.Tech., I. G. Edmunds, 
M.Sc., and A. Hargreaves, M.Se.Tech., assisted by a 
number of demonstrators. Each day will be divided 
into morning and afternoon sessions, from 9.30 a.m 
to 12.30 p.m., and 2 p.m. to 5 p.m. At each session 
there will be a lecture followed by two hours of practical 
work, The two Thursday afternoons and the Satur- 
days and Sundays will befree. On the last day, Friday. 
September 12, two lectures concerned with practical 
applications, namely, “Measurement of Grain Size,” 
and “ Identification "of Crystalline Substances,” will 
be offered as alternatives to the practical work. Other 
lectures during the course will deal with such matters 
as X-ray diffraction and the reciprocal lattice ; imter- 
pretation of oscillation photographs; crystal sym- 
metry ; space-group theory ; powder methods ; stereo- 
graphic projection; gnomonic projection and inter- 
pretation of Laue photographs; determination of 
crystal orientation; measurement of the intensities 
of X-ray reflections, and determination of crystal 
structures. Forms ‘of application, which may be 
obtained from the Director of the Extra-Mural Depart- 
ment of the University, should be returned not later 
than May 12. The fee for attendance at the summer 
school will be 15 guineas, which sum includes lunch 
and tea at the College of Technology. Accommodation 
can be offered to men in Dalton Hall, one of the 
University halls of residence, at a cost ‘of 8 guineas 
for the period of the school. 





CATALOGUES. 


Measuring Instrument.—Messrs. Charles Churchill and 
Company, Limited, OCoventry-road, South Yardley, 
Birmingham, have sent us a leaflet describing the Astco 
measuring comparator, of which they are the sole 
distributors. 


Shaft Vice.—Messrs. E. H. Jones, (Machine Tovls), 
Limited, Edgware-road, The Hyde, London, N.W.9, 
have sent us a leaflet describing the model 927 self- 
centring shaft vice, for holding round work during milling 
or drilling operations. 


Rock Drill Bits —A new catalogue has reached us from 
Messrs. Holman Brothers, Limited, Camborne, describing 
their development of tungsten carbide-tipped rock-drill 
bits, which are now available in a range of sizes under the 
registered name of “* Holbits.” 


Oxygen Profiling Machines.—From Messrs. Hancock 
and Company (Engineers), Limited, Progress Way, 
Croydon, makers of oxygen cutting machines, we have 
received an instruction manual on the operation and 
maintenance of their machines. 


Gear-Tooth Calipers.—Messrs. E. H. Jones (Machine 
Tools), Limited, Edgware-road, The Hyde, London, 
N.W.9, have sent us an illustrated leaflet describing the 
C. A. Gray vernier gear-tooth calipers, which incorporate 
@ new measuring pressure limiting device. 


Moisture Detectors.—We have received from Messrs. 
Colloid Equipment Company, Incorporated, 50, Church- 
street, New York 7, U.S.A., an illustrated leaflet of 
instruments for determining the moisture contents of 
wood, plaster, masonry, etc., and of sheet materials such 
as cardboard or paper. 


Furnaces for Light Allcys.—A brochure entitled 

ecision Heating for Light Alloys,” has been issued 

by the Templewood Engineering Company, Limited, 

Eastbourne-road, Trading Estate, Slough, Buckingham- 

shire. In it are to be found descriptions of melting, 

preheating and heat-treatment furnaces and ancillary 
equipment. 


Diesel Engines.—A general specification and other 
particulars regarding the Brotherhood-Ricardo four-cycle 
sleeve-valve Diesel engines, and typical applications of 
these : as main engines for Diesel-electric drive in a tug, 
for driving deep well pumps and for generating electricity, 
are contained in a brochure issued by Messrs. Peter 
Brotherhood, Limited, Peterborough. 4 


Copper Alloys.—Two booklets containing descriptions 
of their Kutern and Kumium alloys have been sent 
to us by Imperial Chemical Industries, Limited, Glou- 
cester House, 149, Park-lane, London, W.1. Kutern 
is a material possessing the properties of copper but 
capable of high-speed machining, while Kumium is a 
high-conductivity copper-chromium alloy which is able 
to retain its strength, hardness and conductivity at high 
temperatures. 


INSTITUTION ELECTIONS. 


InsTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—Samuel James Gordon Black, 
pe oe. or eee Buchan, 
wen, try ; 


Francis Burford, Kong ; Ca 
Cameron, REMLE. Liverool; ajor Leslie. Stanley 


Francis Charles, B.Sc. (Lond.), R.E.M.LE., 
London, W.C.2; Thomas Sie (eg) Gand) SEER. 
Vincent ‘Coleman, Khartoum, Sudan ; Cecil 
Ppetien) eo B.Sc. (Glas.), Newcastle-upon-Tyne ; 
George Kenneth Dean, Hull; George 
Drosea, SECT sho ke mpage oc age sewer Charles 
te uckland, N.Z. ; Ritchie Murra Y Gna 
7 Ee ;’ Reginald Thomas Gardiner 
meet Baxter H Lagos, Nigeria David 
> thon: owe, 

po in i Frederick 
Bristol ; John Hunter Leask, B.E. oD (dda): Broke 

Hill, New South Wales ; Max Lossos, London, N.W.6 ; 


; James 


Pretoria, Transvaal; Philip Drew Morris, Rugby ; 
David Munro, ; Ronald sg nage ene 
(Sy ) Wellington, N.Z.; jai jan, 
Sta Polish Air Force, London, N.W.3; Francis 
William Raybould, Askham Bryan, York; Ronald 
Isaac Simmons, , Kent; Fred 
Ashton-under-Lyne, Lancs. ; Thomas, Colombo, 
Ceylon ; Graham Thomson, Manchester ; Dick le Doux 
John Wedekind, Dunedin, N.Z. ; Albert Percy Wickens, 
Chertsey, Surrey; William George Stewart Wright, 
an 
ate to A 

Williams Howard, 

Graduate to Associate Member—Charles Arthur 
Barr, Coventry ; Alfred George Bloomer, Brierley Hill ; 
William Bone, Warrington ; Ronald Halstead Bottom- 
ley, B.Se. (Eng.) (Lond.), Manchester; John H 
Albert Broughton, B.Sc. (Eng. ) (Lond. ), Bonnybridge ; 
James Brown, B.A.O.R. ; pa Norman Casswell, 
R.E.M.E., Gainsborough ; Ernest Crook, Manchester ; 
Wanajananda Dharmawardena, Kolonnawa, Ceylon ; 
Reginald Garrett, B.Sc. (Manch.), Reading ; Lieut..- 
Comdr. (E) Hubert Thomas Lewis, B.Sc. (Swansea), 
R.N., Bath; Ian Rutherford McLaren, Sao Paulo, 
Brazil ; Bertel Colley Mathiesen, M.C., B.Sc. ) 
(Lond, }, Bombay; Reginald Mead, Farnbo 
Major John Edgar Melville, R.E.M.E., C.M.F.; Lieut.. 
ee (E) Oliver John Frank Lockwood St. John, 

D.S.C.) R.N., Barrow-in-Furness; Arthur Horace 
Sanham, Singapore; Captain Frederick Sharman 
R.E.M.E., M.E.F.; James Still, Wigan; Geoffrey 
Barker Taylor, Stockton- on-Tees ; Cyril Murray 
Trotter, Pretoria, §. Africa ; Laurence Raymond 
Vandome, B.Sc. (Eng.) (Lond.), Hornchurch ; George 
Roland Wade, Shrewsbury; Trevor Gage Williams, 
London ; Maurice Barlow Wood, B.Sc. (Manch. ), 
Enfield ; Douglas Horace Woodward, Whetstone. 

Student to Associate Member.—William Alan Kenneth 
Grant, Amesbury; James Douglas Thorn, B.A. 
(Cantab,), Lincoln. 





iate Member.—Ernest Hill, Chesham ; 
Manchester. 





BOOKS RECEIVED. 


Simplified Punch and Diemaking. By JAMES WALKER 
and Cart O. TayLor. The Macmillan Company, 
60-62, Fifth-avenue, New York City, U.S.A. [Price 
5 dols.] Macmillan and Company, Limited, st. 
Martins-street, London, W.0.2. [Price 25s.] 

The Royal Train. South African Railways. The Railway 
Gazette Offices, 33, Tothill-street, Westminster, London, 
8.W.1. [Price 2s.} 

Stainless and Heat-Resisting Steels Simply Explained. 
By Dr. Epwin Grecory and Eric N. Smmons. Hut- 
chinson and Company (Publishers), Limited, 47, 


Princes-gate, South Kensington, London, 8.W.7. 
[Price 8s. 6d. net.] 
Voltalac Insulating Varnishes and Compounds. Inde- 


structible Paint Company, Limited, 6, Chesterfield- 
gardens, Curzon-street, London, W.1. [Price 10s. 6d.] 

Locomotives of the I..N.E.R. Standardisation and 
Renumbering. By O. 8. Nock. The Advertising 
Manager, London and North Eastern Railway Com- 
pany, 26, Pancras-road, London, N.W.1. [Price 
2s. 6d. net.) 

Southern Railway. Southampton Docks. Handbook of 
Rates, Charges and General Information. 1947. The 
Manager, Docks and Marine Depart it, The Southern 
Railway Company, Southampton. [Price 1s.] 

Cold Store Operation. By A. E. MILLER. Published on 
behalf of The Institute of Refrigeration. Modern 
Refrigeration Offices, Empire House, St. Martin’s-le- 
Grand, London, E.C.1. [Price 7s. 6d.] 

Spring Design and Calculations. Compiled by JoHN A. 
Roperts. Technical Research Laboratory, Herbert 








Terry and Sons Limited, Redditch. [Price 108. 6d. net.]. 





PERSONAL. 


The Minister of Supply has appointed ENGINEER 
VicE-ADMIRAL SiR HAROLD A. Brown, G.B.E., K.C.B., 
to be chairman of the Machine Tool Advisory Council, in 
‘succession to Mr. S. F. Stewaxrp, C.B.E., who has re- 
signéd in order to give full time to his business inter «ts. 


Masor-GENERAL R. K. Ross, ©:B., D.S-0., M.C., has 
been ap;ointed Director of the British Road Federation, 
4a, Bloomsbury-square, London, W.0.1, upon the retire- 
ment (which takes effect shortly) of the secretary, Mr. 
J.. 8. NEavE, LL.B. Mr. Neave is being retained as 
legal adviser to the Federation. Mr. A. A. E. Morean, 
A.O.A., who has been assistant secretary for the past 
year, is being appointed secretary. 

Mr. P. S. WAKEFIELD, M-Sc.. (Eng.) (Lond.), B.Sc 
(ireland), M.I.Mech.E., M.I.E.E., who has been for some 
years chief engineer of the Brush Electrical Engineering 


Rochon Company, Limited, and designer of their radial flow 


turbines, and latterly has acted as consulting engincer 
on turbines, has retired after 23 years’ service with the 
company. 

Mr. ‘A. M. ANDERSON, M.LE.E., formerly of the 
Witton Engineering Works of the General Electric 
Company, Limited, and for the last five years general 
manager of the company’s Leicester factory, has been 
appointed personal assistant to Sir Harry Railing, 
D.Eng., M.1.E.E., chairman of the company. 

Messrs. SiR WILLIAM Hatorow AND PARTNERS, 
Alliance House, Caxton-street, Westminster, S.W.1, 
have taken into partnership Mr. PETER A. Scott, B.Sc., 
M.Inst.C.E., Mr. C. M. RoBerts, M.Inst.0.E., and Mr. 
J. A. Jounston, M.Inst.0.E. 

Mr. THomas ADIE, who joined the Central Electricity 
Board in 1931 and was appointed section engineer at 
Bedford in 1945, has now left the Board’s service to take 
up the appointment of chief electrical surveyor to the 
Norwich Union Fire Insurance Society. 


Mr. K. W. O. GRAND, assistant general manager of the 
Great Western Railway, has been awarded the Medal of 
Freedom with bronze palm, for his services to the United 
States during the war.” 

Mr. W. L. Hat, BSc., A.R.S.M., A-I.M., A-R.I-C., 
has been appointed chief officer of the Liaison Depart- 
ment of the British Non-Ferrous Metals Research Asso- 
ciation, 81-91, Euston-street, London, N-W.1, in succes- 
sion to Mr. W. C. F. HESSENBERG, M.A., who has left to 
become head of the Mechanical Working Division of the 
British Iron and Steel Research Association. 


Mr. Ceci, Myers, senior representative of Messrs. 
Edgar Allen and Company, Limited, Imperial Steel 
Works, Sheffield, 9, in the Lancashire and North-West 
England areas, has retired but will act as a consultant 
to the firm until the end of the present year. 


Mr. W. A. Jenkins and Mr. E. P. JENKINS have 
been elected directors of Messrs. Robert Jenkins and 
Company, Limited, Rotherham. . 


Mr. L. R. RicHarps, A.M.1.E.E., has been appointed 
manager of the Belfast plant office of Messrs. Crompton 
Parkinson Limited. 

Mu. OC. F. HvuEBNER has been made controller of 
purchases to the British Oxygen Company, Limited, 
Grosvenor House, Park-lane, London, W.1. 


The name of De La Rue Priastics Limirep, Avenue 
Works, Walthamstow-avenue, London, E.4, has been 
changed to BRITISH MOULDED PLasTics LIMITED, 48 
from April 1. 

MEssrs. VICKERS-ARMSTRONGS LIMITED, have 
acquired the whole of the share capital of Messrs. G. J. 
WorssAM AND SON, Limirep, manufacturers of complete 
bottling equipments, Crown-corking machines and allied 
appliances for the brewing and other industries. MR. 
RaLPH WorssaM and Mr. D. P. S. Fox will continue as 
directors of the company. 


Messrs. POOLEY AND AUSTIN, LIMITED, have removed 
to 77, Great Peter-street, London, 8.W.i. (Telephone 
remains unchanged, namely, WHItehall 7233.) 


THE BririsH NON-FERROUS METAIS RESEARCH 
ASSOCIATION, 81-91, Euston-street, London, N.W.1, 
are to have their telephone number changed, on May |, to 
EUSton 6411. 


A new company, ELECTRONIC TRANSMISSION EQUuIr- 
MENT, LIMITED, has been formed by MULLARD WIRELESS 
SERVICE CoMPANY, LimITED, Century House, Shaftes- 
bury Avenue, London, W.C.2, to develop and manufac- 
ture communications apparatus. The new company will 
take over the present communications activities of RADIO 
TRANSMISSION EQUIPMENT, LIMITED, Brathway-road, 
Wandsworth, London, S.W.18, and the apparatus pro- 
duced will be marketed. through the Communication? 
Division of the parent company under the mianageme? 
of Mr. E. E. Jones. The board of the new company 
comprises Aik COMMODORE A. V. HaRvey, C.B-E., MP.» 
Mr. T. BE. Gotpup, M.1.E.E., Mr. N. Gunn (secretary) 
and Mr. H. B. R. BoosmMan. 
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NOTES FROM THE NORTH. 
. GLaseow, Wednesday. 

Scottish Steel——This week, the steelworks in the West 
ef Scotland have been getting enough coal to sustain 
operations just above the level of 80 per cent. of capacity 
so that the fuel situation has definitely improved. 
Demand is still far in excess of output, however, and 
suppliers have had to scale down allocation severely all 
round. Plates and sections were affected last week by 
the early closing of the Motherwell mills on the Friday, 
but operations at Tollcross were maintained to the end 
of the week, and an excellent output of ship and other 
plates obtained. The shipyards have been ordering in 
undiminished volume, but suppliers are unable to pre- 
vent delivery dates from lengthening. It is apparent 
that a considerable tonnage will have to be carried over 
into the next quarter, as happened in the preceding 
period, on account of the special obligation now imposed 
to ensure steel deliveries to users making mining equip- 
ment, gas and electricity plant, etc. Until the various 
Ministries have issued the new authorisations it will be 
impossible to tell how users will fare under the new steel 
allocation scheme. It has been estimated that the 
quotas of the ordinary categories of steel consumers will 
have to be pared by anything from 10 per cent. to 124 per 
cent. to permit the “high priorities” to produce their 
“reasonable needs.” . Re-rollers have experienced this 
week some further tightening up in “ semies,”. and their 
rolling programmes have been maintained with great 
difficulty. Those with stocks have had to dip into them 
heavily. Itis reliably forecast that re-rollers must expect 
a further cut in billets and bars when the Ministry of 
Supply has had time to rearrange the allocations. Discard 
material is still playing a useful part. 


Scottish Shipbuilding.—The cut of 30 per cent. in steel 
supplies has come as a profound shock to shipbuilders. 
This branch was cut by 10 per cent. in Period 3 last year, 
at which time vigorous representations were made to the 
Government, with the result that a supplementary 
allocation was arranged to bridge the gap. The new 
cut will probably be based on the existing quota of 
90 per cent. of basic, reducing supplies to about 60 per 
cent. of the normal quota. This is certain to delay the 
construction of many of the 200 ships now building or 
on order at Scottish yards, the aggregate tonnage of 
which is about 850,000. Of this total, about 70 vessels 
are for foreign owners, representing over 200,000 tons 
gross. It is strongly maintained on Clydeside that such 
a cut is excessive. 


Scottish Coal.—With steady working at the pits and 
some seasonal decline in consumption, mainly reflected 
in a substantial drop in electricity consumption, the 
supply of coal for industry has expanded moderately. 
It will be possible, therefore, to carry out in due time 
the Government decision to restore the industrial alloca- 
tion from one-thitd to one-half of the standard quota. 
Arrangements are being put in motion to effect some 
increase in the shift output to ov the certain loss 
of 70,000 tons normally produced on a Saturday. What 
the result will be, no one professes to know. The Union 
will have the deciding say in the matter. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade—South Wales coal-selling 
agencies, many of them old-established businesses, have 
received notices to end thei. activities. This was the 
latest stage in the nationalisation of the coal industry. 
When the mines were taken over at the beginning of 
this year, the selling agents were permitted to continue 
trading in the normal manner. Some of the agencies 
held long-term contracts with collieries and, for the 
Present, these firms have not been given notice. It was 
expected that their contracts would be allowed to run 
out or that some means of terminating them to the 
satisfaction of both sides would be agreed. Notices 
have been sent to firms which held no such contracts 
and they have passed them on to their staffs who, when 
the notices expire, will be engaged on a day to day basis 
Until the Coal Board take over the firms’ businesses. 
It was hoped the staffs also would be taken over. Con- 
fidence that the coalfield can maintain its production 
in spite of the introduction of the five-day week was 
again expressed during the week by General Sir Reade 
Godwin-Austen, chairman of the Divisional Coal Board. 
Trading has again been limited severely on the steam-coal 
market during the past week. There has been a sustained 
demand for all grades, but the amount of coal available 
has been hardly sufficient to enable producers to keep 
Pace with the urgent needs of the priority consumers: 
Supplies were being spread evenly over as large a number 
of consumers as possible. As a result of the scarcity 
of suppiles, export business remained impossible, while 
shipments of bunkers to the key British coaling depots 
Temained idle. Bunkers were quietly available for use 
at the home ports. Cokes and patent fuel were in brisk 
request, but were difficult to obtain. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Supplies of pig-iron are rather more 
plentiful, following the Easter holidays, but finished iron 
is in short supply and the steel scarcity is unrelieved, 
extending now into every section. Supplies of stainless 
steel are very short; facilities for its production are 
being increased, but here, asin other departments, there is 
a scarcity of labour and,frequently, of melting materials. 
Siemens acid-steel production is to be increased as 
opportunity occurs, to meet intensive demand. There 
is @ continued strong call for railway materials for loco- 
motive, carriage and wagon construction and repair. 
Wagon builders, however, are short of timber, and cannot 
get enough steel to ut expeditiously contracts for 
all-steel wagons. Seteatlsatuentne concerns are heavily 
booked in power-cutting and power-loading machinery, 
and there is a growing call for conveyors, washeries and 
screening plant. Agricultural-steel firms, who had to 
submit to coal allocations of only 33} per cent. of basic 
tonnage, are greatly relieved by the decision to increase 
allocations to industry generally te 50 per cent. They 
and other trades will now be able to carry on with fewer 
stoppages. The shortage of steel is hitting rather 
severely the cutlery trades, whose allocations have been 
cut by 75 per cent.; a serious matter when order books 
are heavily filled and foreign buyers are pressing for 
deliveries. The bulk of business on cutlery firms’ books 
is on export account. 

South Yorkshire Coal Trade.—Oollieries are fully at 
work again after the Easter break. The return to work 
was poor at first, but absenteeism was soon reduced to 
about the usuallevel. Colliery and railway sidings have 
been satisfactorily cleared of loaded coal and coke 
wagons, in spite of the claims of Easter holiday passenger 
transport. More coking coal is needed to satisfy the 
demand for coke and coke-oven gas. Gas coal is eagerly 
sought but supplies do not cover requirements. Railways 
are pressing for more locomotive hards to replenish 
stocks, which are still only at about three days’ supply. 
House coal is short and consists mainly of screened 
outcrop. The development of outcrop sites is being 
pursued vigorously and production is at a high level. 
No export business is possible, but supplies for coastwise 
trade are satisfactory. Bunkers are in good request. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Better distribution of coal can be 
reported and the heavy delayed deliveries of steel are now 
being steadily cleared. But operations of iron and steel 
producers are still hampered considerably by shortage of 
fuel and difficulties of transport. Native ironstone is 
obtainable in increasing quantities and import of high- 
grade overseas ores is maintained at a high level. The 
‘prospect of a substantial rise in iron and steel produc- 
tion, to meet the unabated intense demand, is, however, 
not favourable. Shortage of certain commodities—not- 
ably pig iron and finished steel product itat 
cut in tonnage allocations for ufgent needs. Arrears of 
delivery are heavy. Shipbuilding requisites are not ob- 
tainable in parcels sufficient to enable the fulfilment of 
eontracts for vessels for old and much valued overseas 
customers and the position threatens serious injury to 
industrial prestige. 

Foundry and Basic Iron.—Scarcity of high phosphorous 
pig iron is acute. There seems little or no likelihood of 
early regular resumption in the make of Tees-side brands 
and maintenance of deliveries of foundry pig from other 
producing areas is not very reliable. The bulk of the 
iron suitable for North-East coast light casting plants is 
drawn from the Midlands and obstacles to transport 
from that quarter are difficult to surmount. Basic-iron 
output barely copes with essential needs of makers’ 
adjacent consuming works. 

Hematite, Low Phosphorus and Refined Iron.—Avail- 
able parcels of East Coast hematite are promptly taken 
up by users and the expanding demand for urgent 
requirements promises soon to exceed the present limited 
make. Supplies of low and medium phosphorous grades 
ofiron are steadily absorbed. Refined iron isin consider- 
able request and manufacturers have good bookings. 

Manufactured Iron and Steel.—Branches of industry 
turning out semi-finished. and finished iron are assured 
of great activity of plant for some time and steel pro- 
ducers are unable to keep pace with delivery obligations 
under contracts extending into the late autumn. Bigger 
supplies of steel ingots are reaching users and sheet 
makers are receiving large parcels of bars but there is 
inconvenient shortage of some of the other descriptions 
of steel semies. There is persistent pressure for bigger 
quantities of billets and usable inferior crops are readily 
accepted by consumers. Demand for finished steel 
products continues intense. Makers of plates and sheets 








have more work than they can deal with. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
April 21, 6 p.m., Central Hall, Westminster, S.W.1. 
Faraday Lecture on “ Generation and Wholesale Distri- 
bution of Electricity,” by Mr. J. Hacking. Also at the 
North-Western Centre: Tuesday, April 22, 7.30 p-m., 
College of Technology, Manchester. Mersey and North 
Wales Centre : Monday, April 21, 6 p.m., Royal Institu- 
tion, Colquitt-street, Liverpool. Annual Meeting. Cam- 
bridge Radio Group: Tuesday, April 22, 6 p.m., Cam- 
bridgeshire Technical College, Cambridge. ‘“‘ Dielectric 
Phenomena at High Radio Frequencies,” by Professor 
Willis Jackson. North Midland Centre: Tuesday, 
April 22, 6 p.m., Great Northern Hotel, Leeds. “ Indus- 
trial Applications of Electronic Techniques,” by Dr. H. A. 
Thomas. Scottish Centre: Tuesday, April 22, 6.15 p.n., 
Royal Technical College, Glasgow. “ British Grid System 
in War'Time,” by Messrs. J. Hacking and J. D. Peattie. 
Rugby Sub-Cenire: Tuesday, April 22, 6.45 pm., 
Corporation Electricity Showrooms, Rugby. Annual 
Meeting. Radio Section: Wednesday, April 23, 5.30 
p.m., Victoria-embankment, W.C.2. “ New Possibilities 
in Speech Transmission,” by Dr. D. Gabor. Institution : 
Thursday, April 24, 5.30 p.m., Kingsway Hall, Kingsway, 
W.C2. Kelvin Lecture on “Electrical Discharge 
Through Gases,” by Professor L. B. Loeb. Transmission 
and Measurements Sections: Friday, April 25, 5.30 p.m., 
Victoria-embankment, W.C.2. “ Ultra-High-Speed Re- 
lays in the Fields of Measurement and Protection,” by 
Mr. W. Casson and Dr. F. H. Last. 


ROYAL STATISTICAL SocieTy.—Industrial Applications 
Section: Monday, April 21, 6.30 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘“‘ Application of Statistical 
Techniques to Research and Testing,” by Mr. M. 
Milbourn. 


INSTITUTION OF PRODUCTION ENGINEERS.—Derby 
Sub-Section: Monday, April 21, 6.45 p.m., Art School, 
Green-lane, Derby. ‘“‘ Industrial Training of Super- 
visors.” Halifax Section: Monday, April 21, 7 p.m., 
White Swan Hotel, Halifax. “‘ Engineering Applications 
of Polarised Light,” by Dr. J. Ward. London Section : 
Thursday, April 24, €.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Managerial Prob- 
lems,” by Mr. Griffin. Lincoln Sub-Section: Friday, 
April 25, 6.30 p.m.,’‘Technical College, Lincoln. “ X-Rays 
in Industry,” by Dr. J. L. Mullins. 


JUNIOR INSTITUTION OF ENGINEERS.— Sheffield District : 
Monday, April 21, 7 p.m., 198, West-street, Sheffield. 
“ Steam Locomotives for Express Traffic on the Railways 
of Great Britain, 1906-1946,” by Mr. C. B. Harley. 
Institution: Friday, April 25, 6.45 p.m., Connaught 
Rooms, Great Queen-street, W.C.2. Annual Dinner. 


INSTITUTION OF CrIvi. ENGINEERS.—Tuesday, April 22, 
5.30 p.m., Great George-street, S.W.1. “ Accidents 
Arising from Track and Signalling Conditions,” by 
Messrs. M. G. R. Smith and A. W. Woodbridge. North- 
Western Association: Wednesday, April 23, 6.15 p-m., 
Municipal Annexe, Dale-street, Liverpool. “Civil Engi- 
neering Aspects of Naval Harbours and Bases,” by Sir 
Frederick A. Whitaker. Yorkshire Association: Friday, 
April 25, 7 p.m., Royal Victoria Station Hotel, Sheffield. 
* Soil Mechanics,” by Mr. N. 8. Boulton. 


INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, April 22, 6 p.m., Engineers’ 
Institute, Park-place, Cardiff. ‘‘ Prospects of the Steam 
Cycle in the Central Power Station,” by Mr. G. H. 
Martin. Institution: Friday, April 25, Storey’s-gate, 
St. James’s Park, S.W.1. 5 p.m., Annual Meeting of 
Benevolent Fund Members. 5.30 p.m., Lecture on 
“Stress Concentration and Fatigue Failures,” by Pro- 
fessor S. Timoshenko. Presentation of James Watt 
International Medal to the author. 


Royat Socrmsry or ArtTs.—Wednesday, April 23, 
5 p.m., John Adam-street, W.C.2. “‘ Electricity in the 
Home,” by Miss Caroline Haslett. 


RoyaL AERONAUTICAL SocieTy.—Thursday, April 24, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “ Risk of Fire and Fire Prevention 
Methods,” by Dr. J. W. Drinkwater and Mr. W. G. 
Glendening. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Bristol 
Graduates’ Section: Thursday, April 24, 7.15 p.m., 
Bristol Tramways and Carriage Company, Limited, 
Lawrence-hill, Bristol. ‘‘ Vehicle Maintenance,” by Mr. 
A. G. Cove. 


MANCHESTER STATISTICAL SocieTY.—Friday, April 25, 
6.45 p.m., 16, St. Mary’s Parsonage, Deansgate, Man- 
chester. ‘‘ Probability and the Experimenter,” by Mr. 
BE. D.-van Rest. 
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ARMY FLOOD WORK IN THE SOUTH LEVEL FENS. 
(For Description, see page 304.) 











Fig. 5. 
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PROPOSED NEW L.N.E.R. WOODHEAD TUNNEL.—The 
first Woodhead tunnel, over three miles in length, on the 
L.N.E.R. line between Manchester and Sheffield, was 
started in 1838 and opened in 1845; the second tunnel 
was started in 1847 and completed in 1852. The line 
is one of the principal cross-country routes of England 
and carries heavy traffic. At the end of the war there 
were arrears of maintenance to be made good, and the 
relining of sections of the tunnel, which was started on 
August 26, 1946, was completed on April 9, 1947. In due 
course, however, it would be necessary to carry out exten- 
sive repairs which would necessitate the closing of one 
tunnel at a time for long periods.. The traffic is too heavy 
to allow this, so the directors have included an application 


Fic. 6. Tar River Sipe c 
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for powers to build a new double-line tunnel, parallel to 
the existing tunnels, in the Company’s Bill, which goes 
before Parliament. this year. 


Errect oF Rust ON TRACK-CrRovuITED Rais.—The 
London Passenger Transport Board have found that 
track-circuiting signalling systems (for detecting the 
presence of a train in a particular section) have tended 
to fail where, in little-used “‘ refuge ” sidings, the surfaces 
of the running rails have become coated with rust, which 
impedes the passage of the current from one rail, through 
the wheels and axle, tothe other. This has been obviated 
by applying a continuous welded run of stainless steel 
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A Marrress Reapy ror Towne To SITE. 


to the top of the rails. The method has been-tried out 
for the past 18 months, and the Board propose to apply 
it to ten other sidings. 





- PastEuR ExHIBITION.—An exhibition on the work of 
Louis Pasteur is being held at the Science Museum, South 
Kensington, London, 8.W.7, and will remain open until 
May 26. It has been arranged and provided witb the 
assistance of the Cultural Relations Department of the 
French Foreign Office by the Palais de la Découve'te. 
Paris, where it has recently been on show. ‘The Scicnce 
Museum is now. open, admission free, from 10. a.m. to 
6 p.m., on weekdays, including Saturdays and Bank 
Holidays, and from 2.30 p.m. to 6 p.m. on Sundays: 
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HENRY FORD. 


THE insignia of fame can take many forms in 
this decoration-loving world. Its most-decorated 
inhabitants would probably be the first to admit, 
however, that the distinctions best worth having 
are those spontaneous and unofficial tributes which, 
it would seem, any man of claiacter and deter- 
mination may earn and receive, but which no man, 
however brilliant, can claim. It is on record that 
few things gave Sir Charles Parsons more gratifica- 
tion than the remark of some unknown German who, 
at the first World Power Conference, wishing to 
know what opinions Sir Charles held on some 
topic of the moment, was heard to inquire of his 
neighbours, “‘ Wie sagt der Parsons?” ; to be “ der 
Parsons” in his own lifetime was indeed to be set 
upon a pinnacle. Many a young Frenchman, 
struggling to make a name in science or letters, 
would probably confess in a moment of confidence 
that to be addressed as “cher collégue”’ by some 
acknowledged savant was almost worth more than 
his hard-won academic honours. On a par with 
these real, if indefinable, satisfactions is the reputed 
reaction of a famous peer to the offer of a marquisate, 
made to him personally by his Sovereign; he 
begged leave to decline the promotion on the ground 
that he would rather continue a 17th Earl than be a 
first Marquis. 

Curiously, it may seem, though naturally enough, 
pony the greatest of the distinctions that 

umanity can bestow on any man is that of being 
known universally and permanently by his own 
name, without prefix or qualification or identifying 
footnote: a much rarer distinction than might 
appear at first sight. For all the limelight that 
beat upon the Nuremburg trials, there were pro- 
bably not more than three of the defendants whom 
a newspaper of 1950 will mention without an 
explanatory phrase or two—and those defendants 
received much more publicity than most of the lead- 
ing victors. A few statesmen achieve it, and rather 
more soldiers, sailors and scientists; but rarely an 
engineer or an industrialist. That hallmark, 





however, assuredly belongs to Henry Ford, who died 
at his home at Dearborn, near Detroit, on April 7 : 
and it belongs to him as of right, not because of his 
fabulous wealth and almost equally fabulous 
idiosyncrasies, but because he exerted as great an 
influence on contemporary life as any man of his 
time—an influence, indeed, of a magnitude that it 
is hardly possible yet to assess. 

The salient facts of Henry Ford’s rise from 
obscurity to distinction are soon told. He was 
born at Greenfield, Michigan, on July 30, 1863. 
Although he became a mechanic in his ’teens, the 
influence of his early life in what was then pre- 
dominantly an agricultural State remained with 
him throughout his life and undoubtedly inspi 
the eventual development of the tractor side of the 
Ford Motor Company’s activities—which is another 
reason why it is so difficult to evaluate the full 
extent of Ford’s impact upon modern life. His 
father, a farmer, was the owner of a steam threshing 
machine which provided the youthful Henry with 
sothe valuable experience. He appears to have 
been” interested in almost anything mechanical— 
like George Stephenson, he became fairly expert in 
the maintenance and repairing of clocks and watches 
—but steam attracted him most in that early period 
and led him to join the staff of the Edison Ilu- 
minating Company, While still in his thirties, he 
became chief engineer of the Detroit Edison Com- 
pany’s electric-light plant in the city of Detroit. 
The president of the Detroit Edison Company was 
the late Alexander Dow,* and it was he who, at a 
dinner at Manhattan Beach in 1897, drew Edison’s 
attention to the fact that his young chief engineer 
had ‘‘ made a gas car.” 

Edison took a keen interest in Ford’s original 
experimental motor car and discussed at length 
the problems that its construction entailed ; among 
others, the compulsion to use bicycle tyres because 
no larger pneumatic tyre was available. It appears, 
however, from Ford’s book, My Friend Mr. Edison, 
that the interest was largely academic and that 
Edison’s practical contribution consisted mainly 
of the kind of encouragement that he would have 
given to any other original experimenter. Still, 
that encouragement played its part, for it sent 
Ford back to his workshop, fired with the deter- 
mination to build a second and a better motor car. 
This he did, eventually leaving the Detroit Edison 
Company in 1903 to start the Ford Motor Company, 
with a capital of 100,000 dols. The first year’s 
output was rather more than 1,700 cars ; the first 
fruit (to quote his own words) of “just one idea— 
a little idea in itself—-an idea that anyone might 
have had, but which fell to me to develop—that of 
making a small, strong, simple automobile, to make 
it cheaply, and pay high wages in its making.” 

The above quotation is from another of Ford’s auto- 
biographical books, Today and Tomorrow, published 
in 1926, by which time the famov= “ Model T,” the 
“Tin Lizzie” of countless anecdotes and adven- 
tures, had been on the market for 18 years. “On ~ 
October 1, 1908,” Ford’s narrative continued, “‘ w 
made the first of our present type of small cars. 
On June 4, 1924, we made the ten millionth. Now, 
in 1926, we are in our thirteenth million.” He 
went on, in this book, to pile up statistics and 
estimates of the numbers of people employed 
directly and indirectly in the production of his cars 
—‘‘a rough total of 600,000 employees 
which means that about 3,000,000 men, women and 
children get their livings out of a single idea put 
into effect only eighteen years ago. And this does 
not take into account the great number of peop!e 
who assist in distribution or maintenance.” Later 
in the same chapter he observed that “‘Up to 
December 1, 1925, we had, through cars and tractors, 
added to the world nearly 300,000,000 mobile 
horse-power, or about ninety-seven times the 
potential horse-power of Niagara Falls. The whole 
world only uses 23,000,000 stationary horse-power.” 

He went on to attribute much of the increasing 
prosperity of the United States to this added 
horse-power, but it does not appear that, at that 
time, even he appreciated fully the extent of the 
social revolution that he had wrought, or the full 
ramifications of its effects. There were, of course, 








* See ENGINEERING, vol. 153, page 494 (1942). 
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many other automobile manufacturers by that time, 
some of them operating on a scale not so far removed 
from his own, and—though he was reluctant to 
admit it—showing a greater willingness to produce 
improved types and to educate. the public to expect 
steady improvement.. Eventually Ford had to fall 
into line with this general trend, and the long reign 
of the “Tin Lizzie’ came to an end. It may be 
that he did, as was freely alleged, hold on too long 
to an obsolete type, for he was not notably receptive 
of the ideas of others at any time in his life, where 
questions of principle were involved ; and, for years 
before he yielded to the pressure of circumstances 
and developed new types, he had reached what may 
be termed his acutely sociological era—the phase 
which led to his ill-starred ‘‘ Peace Ship” venture, 
designed to stop the bloodshed of the first World 
War, but which led also to the magnificent concep- 
tion of the Edison Institute and Science Museum. 

For most of his industrial career, Ford was strongly 
opposed to trade unionism, mainly on the purely 
practical ground that it restricted output and 
made for inefficiency. “‘We are, as a matter of 
policy,” he declared, “‘ against hard work—we will 
not put on the back of a man what we can put on 
the back of a machine”; and he fought hard 
against “‘the theory that efficiency and better 
methods make for ‘unemployment,’ which he 
regarded as “pernicious,” though admittedly 
widespread—“ widespread because so many men 
make their livings out of preaching it to workmen.” 
His own attitude towards work and the avoidance 
of idle time was well illustrated by his resuscitation 
of the bankrupt Detroit, Toledo and Ironton Rail- 
road, which the Ford Motor Company bought about 
a quarter of a century ago; he paid the men more 
than they had ever received before, but demanded 
a full day’s work in return and no arguments about 
demarcation. The method worked remarkably well 
and possibly is still doing so; though we are not 
aware what repercussions may have been experi- 
enced in this direction from Ford’s eventual capitu- 
lation to the Automobile Workers’ Union—largely 
the result of what would now be termed “ fifth- 
column work,” organised with a skill and military 
precision worthy of a better cause, within the 
Ford factories. 

Of the sincerity and high-mindedness of Ford’s 
principles, there has never been any question among 
those who knew him or studied carefully his career 
and methods ; but, in proportion as financial success 
came to him, so, inevitably, there grew up a barrier 
between the mind of Henry Ford and the world 
outside, and, of course, it became increasingly 
difficult for him to know exactly how his principles 
were being applied in practice. For all practical pur- 
poses, he was the man responsible for the introduc- 
tion of modern mass-production by the belt system 
(though there is some reason for thinking that he was 
anticipated in this by two American brothers named 
Thompson, who, some 80 years ago, founded on 
the Thames a firm with the high-sounding title of 
the National Company for Boat-Building by Machi- 
nery, Limited); and there is no doubt that it was 
an industrial improvement in many ways. It could 
also become merely a new form of industrial slavery, 
however, and it is not possible to dismiss entirely 
as mere propaganda such pictures as were drawn 
in Smitter’s book, F.0.B. Detroit. Ford was an 
autocrat, and autocracy is apt to breed sub-auto- 
crats who are many times. more tyrannous. To 
make any true assessment of Ford’s influence on 
humanity at large, however, it will be necessary to 
survey a much wider field than that of the auto- 
mobile industry alone. The task is one for a front- 
rank economist who is at the same time a sociologist 
and a realist—a combination of qualifications that 
is somewhat uncommon, It is to be hoped, how- 
ever, that some day the task will be essayed. There 
were those who criticised the Institution of Mech- 
anical Engineers for having awarded to Henry Ford 
the James Watt Medal—the highest award in the 
Institution’s gift, which is to be presented to another 
famous American, Professor Stepan Timoshenko, on 
Friday next. It is our belief that posterity will 
confirm the selection by discovering a much closer 
affinity between Henry Ford and James Watt 
than most of Ford’s contemporaries *would be 
prepared to admit. 





SAFETY IN MINES. 


From the time of its appointment in 1921, until 
1944, the Safety in Mines Research Board was 
financed by annual grants made by the Miners’ 
Welfare Commission and by the interest from an 
endowment of 260,000/. made by the Commission 
in 1926. The arrangement was modified in the 
financial year 1944-45, when it was decided by the 
Ministry of Fuel and Power that the responsibility 
for financing the Board’s work should be transferred 
by stages from the Commission to the Exchequer. 
Accordingly, in that and the following year, the 
annual grant from the Welfare Commission was 
reduced to 20,000/.; it had previously been more 
than three times this amount. It is stated in the 
24th annual report* of the Board that the trans- 
ference of financial responsibility will probably 
be completed in the current year and that the 
income of the Board will be provided by public 
monies voted by Parliament, other than a sum of 
some 12,0001. provided by interest on the endow- 
ment which, the Welfare Commission have agreed, 
is to be made permanently available for the work 
of the Board. The total income for the year 
ended March 31, 1946, was 82,5531. 

As the income of the Miners’ Welfare Com- 
mission is provided by a poundage on all coal mined, 
the costs of the research work with which the 
Board is concerned have been borne in the past 
by the colliery industry, but under the new arrange- 
ment the National Coal Board will be relieved of 
this particular charge. This procedure will bring 
coal mining into line with some other major indus- 
tries, such as building and those concerned with 
many aspects of the use of fuel. The major research 
work directed to the interests of these activities is 
conducted by the Building Research Board and the 
Fuel Research Board at the public expense, and it 
may appear logical that the colliery industry should 
be treated on the same basis. There is, however, a 
difference involved. Building and fuel-using are 
activities carried on by uncountable numbers of 
individuals.and firms, among whom it would be 
impossible to distribute a charge representing the 
cost of research. The colliery industry is now a 
single organisation and there would be no-difficulty 
in arranging that it should pay for the research work 
directed to its benefit. It is pointed out in the 
Report that the technical developments projected 
by the National Coal Board may perhaps introduce 
some new problems and undoubtedly will aggravate 
some old ones; the production of dust may be 
increased and more highly localised, electricity may 
come into more extensive use, and lighting will have 
to be improved. The result may, and probably will, 
be an increasing demand on the Treasury. 

The 24th report of the Board is drawn up on 
much the same lines as those of earlier yecrs and 
gives information about the work that has been 
carried on in connection with coal-dust explosions, 
shot-firing, falls of ground, roof control, haulage, 
winding, and electrical plant. This latter section 
contains interesting matter bearing on the perform- 
ance of flame-proof apparatus. It has been widely 
held that the action of a narrow gap between the 
flanges of a casing, in preventing an internal explo- 
sion from igniting an inflammable external atmo- 
sphere, has been due to the cooling of the flame gases 
by adiabatic expansion as they escape from the 
gap, or on cooling by loss of heat by conduction 
while they are in contact with the flanges. It is 
suggested, that both these explanations must now 
be abandoned. It was recorded in.the 23rd report 
that some comparative tests had been carried out 
on flame-proof casings with synthetic-resin 
metal flanges and that no difference in extinguishi 
effect was found. It was concluded that the 
favourable action was not due to cooling by the 
flanges, though no other explanation was offered. 

The matter is carried much farther in the present 
report. In the earlier work, although it was found 
that synthetic-resin flanges had the same maximum 

i safe gap as metal flanges, they ulti- 
mately failed by charring. To overcome this defect, 


* Tiventy-Fourth Annual Report of the Safety in Mines 
Research Board, 1945. H.M. Stationery Office, Kings- 
way, London, W.C.2. [Price 1s. net]. 








synthetic-resin flanges were tried, which were sur- 
faced with a thin layer of copper, and, alternatively, 
with an outer layer of synthetic-resin with special 
heat-resisting properties. Neither of these arrange- 
ments proved satisfactory ; the copper layer flaked 
off and the special synthetic-resin ‘ultimately failed. 
The report goes on to say that observations made 
during tests show that flame, as judged by visibly 
reacting gases, passes through some flame-proof gaps 
but does not ignite external mixtures. In explana- 
tion of this, it is suggested that the success of a gap 
in preventing ignition is due to the velocity of efflux 
of gas and flame being great enough to set up a 
turbulence which inhibits ignition, as it is necessary 
to expose a gas mixture for a finite time to a source 
of energy before the mixture willinflame. The effect 
of turbulence is to increase this time and, if turbu- 
lence is great enough, ignition may be impossible. 
The speed of flame in a gas mixture depends on the 
spread of the chemical reaction and also on the 
movement of the mixture caused by the 
produced by the flame inside the vessel. If the 

could be relieved, flame would travel 
at a lower speed due to chemical reaction alone. 
Experiments with a cylinder with a flame-proof 
gap at one end jllustrated these effects. When 
ignition took place near the gap, the flame passed 
before any appreciable pressure developed and, 
consequently, at a low speed; little turbulence 
was developed and external ignition took place 
comparatively readily, so that a narrow gap was 
necessary for safety. When ignition took place 
at the other end of the cylinder, the 
developed increased the velocity of the flow through 
the gap, with a consequent increase in turbulence. 
Under these conditions, a considerably wider gap 
was found to be safe. 

The suggestion in the report that the develop- 
ments which the National Coal Board has in view 
may increase the production of dust accentuates 
the importance of the Board’s work on coal-dust 
explosions. This has been throughout a major 
subject for research and, although much information 
has been accumulated, it cannot be said that the 
best method of dealing with the problem presented 
has been worked out. Conditions vary so greatly in 
different pits that a common procedure applicable 
to all is never likely to be found. The work dealt 
with in the present report is largely concerned with 
the importance of admixture between coal dust and 
any flame-suppressing incombustible dust which 
may be laid. The practical way of ensuring this 
is by frequent application of the stone dust in small 
amounts. Experiments with a mild explosion 
showed that flame may be propagated by a lafer of 
coal dust only four-hundredths of an inch thick, 
even when it is lying on a layer of stone dust nine 
times its own weight. This result was obtained 
with a highly-inflammable coal dust and it was 
found possible to suppress the explosion when a coal 
of lower inflammability was used, but only when the 
stone dust amounted to some 80 to 85 per cent. of 
the total. This represented seven to eight times 
the amount of stone dust which would have been 
necessary to prevent propagation had the coal and 
stone dusts been intimately mixed. Much work 
has been done in investigating the relative values of 
different types of stone dust, and there is little to 
choose between them in ing the relative 
effects of a surface layer of coal and intimate 

The sections of the report dealing with haulage 
and wire as in previous years, record many 
failures caused by faulty welding and heat treatment 
carried out at collieries. Examination of 1-5 per 
cent. manganese mild-steel cage shackles and pins, 
which had been in service without heat treatments, 
showed them, however, to be in excellent condition. 
Two cases of failure were due to faulty workmanship 
and design and not to the material. As a result of 
criticism of the quality of much wrought iron used 
for colliery gear, which was made in last year’s 
report, samples of this material. had been submitted 
by various manufacturers and. have been found to 
be of good quality. It is recorded that, as a result 
of the regulations under which the service of wiriding 
ropes could -be extended beyond the statutory 
34 years, provided they were confined to light work. 
343 rope-years have been saved. 
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InpusTRIaL ResgaRcn IN ScoTLAND. 

THE part that research has taken, and can take, 
in advancing Scottish industry will be discussed in 
a one-day conference, organised by the Federation 
of British Industries and to be held in the Merchants’ 


, Glasgow, on pay ae 25. 


Hall, George-square 

The title of the conference is “ Research and the 
Progress of Industry in Scotland,” and its general 
terms of reference are to illustrate and emphasise 
the significance of the application of science by 
industry in Scotland, and to explain the contribution 
that research is making, and is able vs make, in 
promoting industrial efficiency, exports, full employ- 
ment, a balance of industry, and a higher standard 
of living in Scotland. Mr. Alexander Johnston, 
chairman of the Scottish Regional Council of the 
Federation, will preside at the morning session, from 
10 a.m. until 12.15 p.m. An opening address will 
be delivered by Sir James Lithgow, a past-president 
of the Federation, after which three papers will be 
presented for discussion, namely, “‘ Research in the 
Steel Industry,” by Mr. W. Barr, of Messrs. Colvilles 
Limited ; ‘‘ Research in the Shipbuilding Industry,” 
by Sir Wilfrid Ayre ; and ‘‘ Research in the Heavy 
Engineering Industries,” by Mr. W. G. Marskell, 
of Messrs. Babcock and Wilcox, Limited. The 
chairman at the afternoon session, which com- 
mences at 2 p.m. and is timed to end at 4.30 p.m., 
will be Professor T. Alty, of the University of 
Glasgow. Five papers will be presented for dis- 
cussion, namely, “ Research as a Means of Pro- 
viding New Industries,” by Dr. J. W. McDavid, of 
Messrs. Imperial Chemical Industries, Limited ; 
“Chemical Research for Scottish Industry,” by 
Professor W. M. Cumming, of the Royal Technical 
College, Glasgow; ‘“‘Scotland’s Mineral Raw Ma- 
terials,” by Mr. T. H. Whitehead, of the Geological 
Survey of Great Britain ; “‘ Research in the Light 
Engineering Industries,” by Mr. J. N. Toothill, 
of Messrs. Ferranti, Limited ; and “‘ The Individual 
Scottish Firm and its Application of Research,” by 
Professcr R. Hay, of the Royal Technica] College, 
Glasgow. At the close of the discussion, Sir Steven 
Bilsland, chairman of the Scottish Council, will give 
a general summing up of the addresses and the dis- 
cussion. Admission to the conference is free, and 
tickets can be obtained either from the Scottish 
Office of the Federation, 142, St. Vincent-street, 
ilasgow, C.2, or from the Industrial Research 
Secretariat of the Federation, 21, Tothill-street, 
London, 8.W.1. ° 


IMPERIAL COLLEGE: SUMMER ScHoon in RELAxa- 
TION METuops. 


In 1945 and 1946, summer schools in “ relaxation 
methods” were held at the Imperial College of 
Science and Technology, South Kensington, during 
the Jong vacation, and met with such success that a 
similar course has been arranged for the coming 
summer. According to information recently received 
from the Rector (Professor R. V. Southwell, F.R.S.), 
the course will extend over the four weeks, July 8 
to August 1, 1947, and will consist of a series of 
lectures with numerous examples, to be solved 
under supervision. Previous experience has indi- 
cated that students have found no great difficulty 
in acquiring a knowledge of the technique sufficient 
for the solution of such ordinary engineering pro- 
blems as arise in connection with the design of 
frameworks, electrical networks, etc.; but that the 
published descriptions of the methods as applied 
to partial differential equations with two indepen- 
dent variables have been hardly detailed enough to 
meet the needs of readers working without super- 
vision. It is proposed, therefore, to concentrate, in 
the forthcoming course, on problems of the latter 
kind ; and, to meet the convenience of students, 
to give the lectures from Tuesday to Friday in each 
week. Facilities for practical work will be provided 
on the Mondays, and, if desired, on the Saturday 
mornings. The i lecture will be delivered 
be BL ee Pa fee for the course’ will 

Seep pe to the perial College ; and i- 
cations to attend should be addressed to Mr. oN. 
de G, Allen, Imperial College, London, 8.W.7. The 
College will endeavour to provide bedroom accom- 
modation in the students’ hostel at a daily charge 





Applications should state whether such accommo- 
dation is required, the amount of time that the 
individual applicant can devote to the course, and 
whether the attendance will be for the whole period, 
or for that period, excluding weekends. 
InstrroTion oF CHEMICAL ENGINEERS. 

In the course of his speech when proposing the 
toast of the guests at the luncheon which followed 
the 25th annual corporate meeting of the Institution 
of Chemical Engineers, held at. the Connaught 
Rooms, London, on April 10, the President, Mr. 
Hugh Griffiths, referred to recent developments in 
the education and training of chemical engineers. 
He said that, as foreshadowed at the previous 
annual meeting, short-term full-time courses in 
chemical engineering had been started by the 
Ministry of Education in many parts of the country. 
Some difficulties. had been encountered in providing 
instructors and teachers, but steady and certain 
progress was being made. Mr. Geoffrey Hey- 
worth, chairman of the Advisory Committee 
of the Department of Scientific and Industrial 
Research, who replied to the toast, said that, while 
the organisation of meetings for the reading and 
discussion of papers constituted an important part 
of the Institution’s work, its activities in the field 
of education and training, and its insistence on a 
high standard for qualification for membership, 
were of greatest interest to employers. Practical 
experience in works, however, was an essential part 
of the training of a chemical engineer. Owing to 
the time occupied in his education, the chemical 
engineer, as a rule, had to wait longer than was the 
case with men in other departments of a firm before 
he could accept responsibility. Thus his university 
course and period of practical training usually 
occupied five years. On completion of this he 
joined the staff of a firm and a further period of 
five years was spent in gaining experience of the 
company’s operations and processes. If one year 
were added for the young man’s National Service 
obligations it would be seen that he had reached the 
age of 29 or 30 before he was given a “ command of 
his own.” To remedy this state of affairs it might 
be advisable for students wishing to take up post- 
graduate work in chemical engineering first to be 
taken on the staff of a works. The nature of their 
post-graduate course might then be the subject of 
mutual arrangement between the university and the 
firm cencerned. By this means the period of 
apprenticeship, after entering the works, could be 
considerably shortened. At the conclusion of the 
meeting, Mr. Hugh Griffiths formally vacated the 
chair and introduced the new President for the 
forthcoming session, Mr. H. W. Cremer. 


Surrtvs Government Screntiric Equipment. 

Scientific research and educational authorities in 
universities and other centres, after experiencing 
several years of shortages of vital technical equip- 
ment, are now being assisted by the Ministry of 
Supply to re-equip their laboratories and workshops, 
and valuable ex-Service equipment is being sold to 
various bodies at home and in devastated countries 
abroad. Upwards of one hundred research bodies 
and two hundred educational authorities regularly 
receive, from the Ministry, lists containing many 
items of equipment which may be useful to them. 
Included in these schedules are pressure and vacuum 
gauges, aircraft instruments, electric motors and 
measuring instruments, radio components, electronic 
laboratory equipment and many other items. The 
foundations of a scheme, whereby research and 
educational organisations could obtain Government 
surplus equipment at the end of the war, were laid in 
August, 1944. The Royal’ Society, following 
consultations with the Government, formed a sub- 
committee of leading scientists who prepared lists 
of articles used by the fighting Services that would 
be valuable for research purposes. The Department 
of Scientific and Industrial Research, the Medical 
Research Council and the Agricultural Research 
Council also submitted their requirements and these 
organisations, with others, were given priority to 
acquire surplus stores from the Ministry of Supply. 
The Engineering Department and the Cavendish 
Laboratory at Cambridge, the Clarendon Laboratory 





Technology, London, are a few of the establishments 
which have acquired scientific equipment. in this 
manner. Moreover, the Ministry of Education, the 
Scottish Education Department, and various local 
education authorities, are obtaining large quantities 
of machine tools, electronic components, volt- 
meters, ammeters, stop watches, binoculars, drawing 
instruments, lenses, prisms and other items for the 
schools. S have also been dispatched to 
help rebuild laboratories destroyed by the Japanese 
in universities in Hong Kong and China, and the 
Colonial Office has the opportunity to acquire 
equipment for Colonial universities. Authorities 
in Australia and New Zealand have already been 
supplied. In conclusion, a few statistics may be 
of interest. Scientific machine tools valued at 
250,000/., and 500 microscopes worth 22,000/., 
have been disposed of. The sale of 200 X-ray 
equipments has largely satisfied the demand for 
that type of apparatus and over 4,000 stop-watches 
are being offered to schools. 


Rapio Ams To Marine NaviGATION. 


Following the first international meeting on 
radio aids to marine navigation, which was convened 
by H.M. Government in London, in May, 1946, the 
United States Government has organised a second 
meeting on similar lines. The meeting, to which 
sixty nations have been invited, will begin in New 
York City on Monday, April 28, and will end at 
New London, Connecticut on Friday, May 9. 
Delegates will be informed of United States policy 
and progress in this field and the programme will 
include lectures and technical discussion on develop- 
ments in radio aids to marine navigation as well as 
demonstrations of radio and radar navigations at 
sea and on shore. The United Kingdom delegation 
which has been formed under the aegis of the 
Ministry of Transport, is comprised of representa- 
tives of the various interested Government depart- 
ments, the lighthouse authorities, and the shipping 
and radio industries. They will be led by Sir Robert 
Watson-Watt, C.B., F.R.S., with Mr. Denis ONeill, 
of the Ministry of Transport, as sub-leader. The 
British delegation Have already held a series of 
meetings and compiled a full brief of policy and aims 
concerning marine radio navigation aids. They will 
present a number of papers to the American meeting 
and will outline the progress made in the United 
Kingdom since the London meeting. It is announced 
that H.M. Government have indicated their willing- 
ness to give the fullest co-operation towards ensuring 
the success of the meeting, welcoming the continued 
international exchange of scientific knowledge and 
opinion on this subject and strongly supporting any 
measures for the development and improvement of 
devices and systems which will reduce the risks of 
navigation. ~ 


Tue Macurne Toot TrapEs ASSOCIATION. 


Some forcible comments on the question of coal 
output and its relation to industrial efficiency were 
made by Lord McGowan, the chairman of Imperial 
Chemical Industry, Limited, on Wednesday, April 16, 
in a speech delivered in London at the annual 
luncheon of the Machine Tool Trades Association, 
Incorporated. Lord McGowan, who was replying 
to the toast of ‘‘The Guests,” proposed by Mr. J. 
Holland Goddard, the President of the Association, 
expressed the fear that there would be widespread 
unemployment in this country next winter as a 
result of the shortage of coal, and of steel, which 
could not be produced in quantity without ample 
supplies of coal. Moreover, he emphasised, mere 
tonnage was not all that mattered; quality and 
price were highly significant factors. The increased 
cost of the coal consumed by Imperial Chemical 
Industries now amounted to some 3,500,000/. per 
annum over the 1939 total, and the average calorific 
value had declined by 5-6 per cent. There was 
much room for improvement in the coal consump- 
tion of the collieries themselves, which accounted 
for 11,000,000 tons yearly, equal to a sixth of the 
total industrial consumption. Lord McGowan 
expressed confidence that the country would even- 
tually surmount the present difficulties, but it would 
only be by making every effort to improve industrial 
efficiency and maintain reasonable selling costs. 
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LETTERS TO THE EDITOR. 


A NEW PILING FORMULA. 
To THe Eprror or ENGINEERING. 


Smr,—On page 156 of your issue of February 14 
you give a summary of Dr. Oscar Faber’s paper on 
new piling formula which was presented to the 
Institution of Civil Engineers on January 21. His 
argument commences with the assertion that Hiley’s 
and other formule give inconsistent results. In 
the examples he quotes he compares the safe loads 
given by the various formule, but uses different 
arbitrary factors of safety. Unfortunately, the 
comparisons are not made with that scientific acu- 
men which he usually applies to these matters. He 
uses a factor of safety of 3 for Hiley’s formula, 
and tken applies a factor of safety of 2 for his own 
formula. If we work back from Faber’s example 
(a) to what Hiley rightly calls “‘ the ultimate resist- 
ance,” we get: 43-33 x 3 = 130 tons (from Hiley’s. 
result), and 59-5 x 2=119 tons (from Faber’s 
result for sand or ballast). The engineer, from his 
experience of pile driving and local soil conditions, 
may fix the factor of safety and determine the safe 
load from these figures. 


Dr. Faber remarks that the new formul# are 
considered ultimate and that the value of R should 
be divided by a factor of safety, but not by a “‘ factor 
of ignorance.” Since he was discussing Hiley’s 
formula in the context such a remark is at least 
misleading, and would, in fact, lead the uninitiated 
to suppose that engineers are accustomed to a 
hit-or-miss method in fixing safe loads for piles. Is 
it necessary to assure Dr. Faber that they are not ? 
Dr. Faber disputes Hiley’s efficiency-of-blow. term, 
which Hiley obtained from a meticulous analysis of 
practical data. In lieu of this, Faber proposes a 
constant diminution of the drop A, by an amount 
equal to one-seventh of the diameter or side of the 
pile. Surely Faber’s alternative is a rule of thumb. 
He also challenges the applicability of Hiley’s 


c 
compression factor 5, which is the summation of the 


shortening of the pile and packing, and the quake of 
the ground under the blow, and it postulates an 
elastic condition, as indicated by the divisor 2. 
Under a given driving stress and for a particular pile 


c 
it is reasonable to assume that 3 is constant and 


independent of A. The permanent set and the 
temporary elastic compression (s + c) can be verified 
by actual measurement at the pile head. On the 
other hand, it can be argued, but without much 
justification, that the «ergy delivered in the blow 
causing the pile stress is a function of h, and therefore 
Hiley’s table of compression constants (c) for given 
driving stresses, compiled from actual field data, 
does take cognisance of h. 

The analogy of the train shock wave to the stress 
wave in the pile illustrates extremely well what was 
pointed out by Dr. Glanville and later suggested by 
J. Stuart Crandall and A. E. Cummings (JI. Boston 
Soc. Civ. Eng., 1931 and 1940) as a basis for a piling 
formula. However, the analogy does not hold good 
for what happens in the ground. It is, indeed, 
difficult to see what relationship can be drawn with 
the surrounding soil which is not subjected to the 
same action asthe pile. The soil is of heterogeneous 
nature and changes in character as the pile is driven. 
How can the expression +h be taken as equivalent 
to temporary compression when / is a factor of the 
energy? If it is thus taken, what is z and how can 
it be verified by direct measurement ? If it is taken, 
as in Case 1, to comply with conditions at refusal, 
is it then inelastic ? 

That Dr. Faber’s formula may give reasonable 
results when applied with understanding one would 
not challenge ; but to claim that it more closely 
approximates to the real statical load-bearing value 
of a pile than other formule does not follow. It is 
interesting to note a formula which is derived from 
Hiley’s and appears in the Transactions of The 
American Society of Civil Engineers, 1941 :— 

R=-° M(h—h,)  M 
8 M+P’ 








where e is the efficiency of the hammer (0-76 for a 
drop hammer and 0-90 for a single-acting steam 
hammer), and the other terms are as used in Dr. 
Faber’s paper. The drop at refusal, h,, is obtained 
by plotting a curve of A and s three or more 
different values obtained with di t drops at 
practically the same depth of. penetration. The 
formula is ingenious in that it isolates the effective 
work done. When all is said and done, however, 
the specified set for any piling job is mainly to 
ensure uniformity of bearing capacity, and under the 
adverse practical conditions it can only be, as it 
always has been, an approximate guide to the safe 
load-bearing capacity. 


Yours faithfully, 
R. R. Muster. 
13, Mendip-gardens, 
Bath. 
March 21, 1947. 





THE REAL MAN-POWER. 
To THE Eprror oF ENGINEERING. 


Smr,—The world appears to me to be divided 
into three classes: parasitic, drift, and press-on. 

The parasitic have the virtues of the pet; they 
do amusing tricks, and the people who own them, 
and know better, think they are marvellous if they 
can select the letter ‘‘ A” out of three cards, “‘ A,” 
“B” and “C.” The drifters are the people who 
answer “don’t know ” in elections and Gallup-type 
polls—which, of course, should be forbidden in a 
free society, as they expose the futility of com- 
pulsory literate eduction. 

The press-on boys are those who have set them- 
selves a target, who wish to get out of the rut, and, 
who, in addition to improving themselves, are 
interested in their work, and to whom all obstacles 
are 99 per cent. surmountable. This is most notice- 
able in a small factory, such as that for which I am 
responsible, where we have a representative cross- 
section of all. The wealth and security of. this 
country has been produced by the ingenuity and 
pertinacity of people who were not afraid to make 
mistakes or to acknowledge their ignorance, but who 
were determined to press on, regardless. Most of 
their names are enshrined for ever in ENGINEERING. 

Yours faithfully, 
C. R. A. Grant. 

Barnet Instruments, Limited, 

Bath-place, Barnet. 

March 27, 1947. 





OBITUARY. 


LIEUT.-COLONEL S. E. MONKHOUSE. 


WE regret to record the death of Lieut.-Colonel 
Samuel Ernest Monkhouse, which occurred at Pele 
Tower, Corbridge, Northumberland, on Thursday, 
April 10. >lonel Monkhouse, who was born on 
February 8, 1886, joined the Newcastle-upon-Tyne 
Electricity Supply Company, now the North-Eastern 
Electric Supply Company, in 1904, as an assistant 
in the operation department. He was then engaged 
in the construction department until the outbreak 
of war in 1914, when he was called up with the 
Tyne Electrical Engineers. He served with this 
unit throughout the war and commanded for some 
time the Anti-Aircraft Searchlight and Sound Loca- 
tion School at Stokes Bay. In 1919, he rejoined 
the North-Eastern Electric Supply Company as 
assistant power engineer and seven years later 
became head of the Power Department. In, 1929, 
he was promoted chief assistant to the general 
manager, and in 1937 succeeded the late Mr. H. A. 
Couves as general manager. He was elected a 
director in the same year and managing director 
in 1939. He retired from this post in September, 
1946, but retained his seat on the board. Colonel 
Monkhouse was a member of the Institution of 
Electrical Engineers and had served on the Council. 
He was a past-President of the Incorporated Asso- 
ciation of Electric Power Companies, past chairman 
of the Joint Committee of Electricity Supply Asso- 
ciations, ~ 1d past-vice-president of the British Elec- 


: trical Development Association. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 

Tue 3lst exhibition of scientific instruments and 
apparatus to be organised by the Physical Society 
was held at the Imperial College of Science and 
Technology, South Kensington, London, 8.W.7, by 
permission of the College authorities, from Wednes- 
day, April 9, to Saturday, April 12. This year the 
exhibition differed from its predecessors in more 
than one way. It took place during the Easter 
vacation, instead of at Christmas, as has been cus- 
tomary. It was extended from three to four days 
and was open all day, instead of only in the after- 
noon and evening, aithough the morning sessions 
were reserved for members of the Society and 
special visitors. The result was that, on the whole, 
it was easier to inspect. the exhibits than last year, 
a state of affairs which did something to remedy the 
absence of a detailed catalogue. This final differ- 
ence was not, of course, due to any wish of the 
Society, for preparations had duly been made 
to have the catalogue ready in good time for 
perusal before the exhibition. The work was 
seriously disorganised by the fuel crisis, however, 
and no catalogue has so far been produced. We 
are, therefore, asked to state that it will be pub- 
lished as soon as possible at the price of 5s. and 
that fellows and student members may obtain single 
copies at half this price on. application. 

The number of exhibitors was almost the same as 
last year, being slightly higher in the research and 
educational section and slightly lower in the trade 
section. A number of regular supporting firms 
were, however, not represented on this occasion. 
It was again impossible to include the craftsman- 
ship and draughtsmanship competition. The ap- 
paratus shown, as a whole, clearly demonstrated 
the trend of scientific and industrial practice 
and illustrated how quickly advances in one field 
of measurement are being adapted to others. A 
particularly striking example of this is the way in 
which the thermionic valve and its derivatives is 
being used for purposes very remote from those 
for which it was originally employed. It is further 
evident that research into methods of measurements 
is producing results which will enable the future re- 
quirements of industry to be met without difficulty. 

As is usual, short discourses were given on each 
of the four days the exhibition was open, the sub- 
jects being: ‘‘ Recent Infra-red Developments,” 
by Dr. E. Lee; “‘ Automatic and Manual Position 
Control Systems,” by Professor A. Porter ; “‘ Recent 
Advances in Optical Science,” by Mr. B. K. Johnson, 
and “‘ Recent Developments in Air Photography,” 
by Mr. G. C. Brock. Films entitled “ Kelvin, 
Master of Measurement”; “‘ Applications of Kine- 
matography in Science”; ‘Time-lapse Photo- 
graphs of the Whole Sky” and “‘ Phase-contrast 
Microscopy of the Development of Sperm Cells of 
the Grasshopper ” were also shown. 

The exhibits of the Cambridge Instrument Com- 
pany, Limited, 13, Grosvenor-place, London, 8.W.1, 
included a measuring microscope, an illustration of 
which is givenin Fig: 1. This instrument is intended 
for the accurate measurement of lengths up to 
40 mm. and gives readings directly to 0-01 mm. or 
by estimation to 0-001 mm. Being of robust con- 
struction and capable of easy manipulation it is, it 
is claimed, well fitted for use as a workshop tool, 
although it can also be employed as a laboratory 
instrument. As will be clear from the illustration. 
it consists essentially of a microscope which is 
clamped to a tube supported in a rigid frame. This 
tube can be traversed by a screw and milled head 
through a distance of 40mm. The microscope, which 
can be clamped in position at any point along the 
length or about the axis of this tube, is fitted with 
an achromatic objective and suitable eyepiece with 
cross lines. A Lucas’s slow-motion mechanism is 
used for focusing purposes, so that a smooth motion 
and freedom from backlash are, it is claimed, 
ensured. The object under examination is sup- 
ported on a small sliding table, which rests on geo- 
metric fittings and is provided with screw-controlled 
aligning adjustments. There are also small V blocks 
on geometric supports to take screws and cylinders, 
and a rotating table can be supplied to enable 


\} 


et Pete gs et 


ee ee ae ee ee a. a ae ae 





ENGINEERING. 


317 





APRIL 18, 1947. 


> 





THE PHYSICAL SOCIETY’S EXHIBITION. 

















Fie. 1. 

















Fig. 2. Untversat Mrasurinec MAcuHIneE; 


measurements to be made in polar co-ordinates. 
When it is desired to use the microscope for measur- 
ing vertical distances, it can be supported on a tripod 
base with levelling screws. 

In use, the object under examination is supported 
on the table and the microscope is set so that the 
intersection of the cross lines coincides with one 
extremity of the length to be measured. The read- 


ing of the micrometer head is taken and the micro-- 


Scope is then moved by turning the milled head 
until the other extremity of the length under 
examination ‘coincides with the intersection of the 
cross lines. The difference of the readings gives 
the required length. The screw has a pitch of 1 mm. 
and the. micrometer head is divided into 100 parts, 





Messrs. CAMBRIDGE INSTRUMENT CoMPANY, LIMITED. 


each about 1-7 mm. in length, so that, as has been 
said, the readings can be obtained directly to 
0-001 mm. or by estimation to 0-0001 mm. If 
required the instrument can be fitted with a screw, 
so that measurements can be made directly in inches 
or parts of aninch. Among the purposes for which 
the instrument is suitable is the determination 
of the diameter of indentations made in the Brinell 
hardness test and of the change in length of steel 
specimens after hardening, as well as the measure- 
ment of test pieces after mechanical strain to deter- 
mine the yield points. It can also be used for mea- 
suring the pitch of small screws and the variations 
in pitch between one part of the thread and another. 

Another instrument shown on the same stand is 


the universal machine illustrated in 
Fig. 2. This is designed for the accurate measure- 
ment in rectangular co-ordinates of opaque or 
translucent records, objects, diagrams or photo- 
graphs. It is also suitable for checking reseaux, the 
dividing ‘of scales and the pitch of micrometer 
screws. The object to be measured is carried on 
or between plates of clean glass, which are mounted 
on a table with a transverse movement of 130 mm. 
Longitudinal measurements are made by means of 
@ microscope, which is mounted on a carriage witha 
travel of 330 mm. Both the longitudinal and 
transverse carriages are fitted with indexes which 
move along fixed Nilex steel scales. These scales, 
which are subdivided each 0-5 mm. over their 
full length of traverse and are illuminated by 6-volt 
lamps, are viewed by Filar micrometer eyepieces. 
which are used for the subdivision of the scale 
divisions to decimals of 0-5 mm. Each eyepiece 
is fitted with a head one revolution of which gives 
0-5 mm. travel and when used in conjunction with 
the main scales enables direct reading to 0-01 mm. 
to be made over the entire scale length. The divid- 
ing of the Nilex scales, which have a negligible 
temperature coefficient, is sufficiently sharp to 
permit of repetition readings to 0-002 mm. The 
microscope employed for viewing and fixing points 
on the records normally has a magnification of x 12 
and is fitted with a Lucas slow-motion focusing 
device which allows of extremely smooth adjust- 
ment. 

A third exhibit on this stand, of which brief 
‘mention may be made, is the stereo-comparator 
which is illustrated in Fig. 3. This has been con- 
structed to the specification of the Research Officer 
to the War Office Air Survey Committee and is 
intended for determining aerial triangulation with 
speed and accuracy. The method of using the 
instrument is a combination of the measurement of 
rectangular co-ordinates on photographs with com- 
putation. The comparator is compact and, it is 
claimed, that operators do not require a very 
extensive training in its use. It will make measure- 
ments of photographs up to 225 mm. by 225 mm. 
and, provided the pictures are smaller than this, 
the instrument is completely independent of the 
type of camera or lens used for the survey. The 
immediate use to which this instrument is to be put 
in Great Britain is that of breaking down the new 
secondary triangulation of the Ordnance Survey. 
Since this country has been levelled and new heights 
are not required, the instrument is being used only 
for radial triangulation. 

Messrs. Evershed and Vignoles, Limited, Acton 
Lane Works, Chiswick, London, W.4, were showing 
an example of their electronic repeater, which is 
designed for the distant indication over G.P.O. 
lines of variable physical quantities. The chief 
advantages claimed for the system are that it 
operates on direet-current, using simple indicators, 
and that the accuracy of repetition is independent 
of the line resistance and supply voltage. The 
varying physical quantity is arranged to exert a 
torque proportional to its value on an arm carrying 
a coilanda contact. The coil works in a pot magnet 
and the moving contact, which is on the end of the 
arm, oscillates between two fixed contacts. The 
coil is in the anode circuit of a triode valve, this 
circuit being completed through the distant indica- 
tors and recorders, which are connected electrically 
in series. The contact carried by the arm is con- 
nected to the grid of the valve while the two outside 
contacts carry positive and negative biassing volt- 
ages, respectively, so that the anode current of the 
valve can be altered as required. The current 
through the coil is normally such as to provide. an 
equal and opposite torque to that exerted by the 
quantity under measurement. If the quantity, 
and hence the torque, changes, however, the arm 
moves over and one of the biassing contacts is made. 
The anode current is thereby increased or decreased 
as required until the two torques are again balanced 
and the moving contact returns to the central 
position. A condenser and resistance are con- 
nected across the grid circuit of the-valve to provide 
storage of the required biassing voltage. The 
system thus supplies a direct-current to the trans- 





mission lines which is proportional to the physical 
quantity being indicated. 








318 


-ENGINEERING. 


APRIL 18, 1947. 








For convenience in erection, the transmitter of the 
electronic repeater is divided into two separate parts, 
which are known as the transmitter and the power 
unit. A transmitter designed for steam pressure 
is illustrated in Fig. 4, which shows how it can 
easily be withdrawn from its case for servicing. 
In this transmitter a Bourdon tube is connected 
to one end of a spring and the coil arm to the 
other end, so that the spring acts as a torque 
balance. The power unit consists of an aluminium- 
alloy case containing a transformer, thermionic 
valve, rectifier, smoothing choke and condenser, 
grid bias resistors and grid storage condenser. 

Another instrument on this stand was the Multi- 
scope, which provides for the simultaneous indication 
over one pair of wires of the transitory condition 
of 15 two-position mechanisms, such as electric 
switches and “on-off” valves. “fhe t. ansmitter of 
the system consists of a synchronous motor which 
drives a wiper arm over a face plate with 16 studs. 
The arm is connected to one wire of the transmission 
line, while the studs are connected through the 
switches (the condition of which is to be indicated) 
to a direct-current supply. The other end of this 
supply is connected to the other wire of the trans- 
mission line. At the receiving end a second syn- 
chronous motor drives an arm round studs on 
a face plate. These studs are connected through 
individual neon lamps to the anode of a triode valve, 
while the wiper arm is joined to the positive high 
tension supply for the valve. The incoming trans- 
mission line is connected in the grid circuit of the 
valve, which therefore becomes conducting or non- 
conducting according to whether direct-current 
voltage is being fed from the transmitting end or 
not. When the valve is made conducting, the appro- 
priate neon tube will strike and will remain struck 
during the rest of the cycle, owing to the presence 
of a condenser and resistance across it. A con- 
tinuous indication, instead of flashing signals, is 
thereby obtained. Synchronisation may be readily 
checked by the use of the sixteenth or “ setting ” 
stud, which is fed from a separate direct-current 
supply that is of opposite polarity to that energising 
the other studs. A second triode valve is provided 
at the receiving end of this circuit. The faceplate 
at the receiving end is rotated by a knob until the 
check neon tube is illuminated, thus showing the 
two ends to be in synchronism. 

Patterns of this firm’s well-known “Meg” and 
“ Bridge Meg” insulation and resistance testing 
sets, which have been modified to comply with the 
requirements of the Ministry of Fuel and Power as 
regards intrinsic safety, were also exhibited. Each 
instrument now incorporates a smoothing and sup- 
pressor circuit which renders it safe for use in mining 
and gaseous atmospheres by eliminating sparking 
at the brushes. The ohmmeter has similarly been 
designed so that a spark capable of igniting methane 
and pentane mixture cannot be produced, the 
armature being wound so that even on dead short- 
circuit the current will not excee.: 12 milliamperes. 

Messre. H. Tinsley and Company, Limited, 
Werndee Hall, South Norwood, London, S.E.25, 
were showing a selection of resistance strain gauges 
in which a new adhesive is used. This substance, 
it is claimed, dries completely in one hour compared 
with the two or three days which are required when 
cellulose acetate is employed. Gauges were shown 
mounted upon a beam for the determination of bend- 
ing, upon a torsion specimen, and upon a block 
specimen used for pressure measurements. The 
strains in these specimens were measured on a@ 
direct strain meter, a direct-reading strain gauge 
bridge or a strain gauge bridge of the out-of-balance 
type. The first of these instruments is an adapta- 
tion of the well-known Tinsley portable galvano- 
meter and is fitted with internal circuits so that it 
will read directly in strain with any resistance 
strain gauge. It has two ranges of +- 0-5 per cent. 
and +0-1 per cent. strain, respectively. Gauge 
factor correction is effected by standardising the 
instrument by means of an internal circuit against 
the gauge factors marked on the scale, a range of 
1-7 to 2-4 being covered. The direct-reading strain 
gauge bridge is of the portable type and reads 
directly in strain upon a decade dial and slide wire. 
The total range is 1 per cent. and the definition 
0-001 per cent. Gauge factor correction is effected 
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Fie. 4. Extscrronic REPEATER TRANSMITTER; MEssRs. EVERSHED AND VIGNOLES, LIMITED. 


by setting an auxiliary dial to the gauge factor of 
the gauge in use, the range being 1-7 to 2-4. A 
spot reflecting type of galvanometer and batteries 
are built into the instrument. The out-of-balance 
bridge has four ranges of + 0-5 per cent, + 0-2 per 
cent., + 0-1 per cent. and + 0-05 per cent. on a 
single large slide wire. It is of a pattern which is 
now in fairly general use. 


Another instrument on this stand was a direct- 


current amplifier which is an adaptation of the 
firm’s thyratron type of amplifier. It, however, 
utilises a double galvanometer for the input, the 
feed-back circuit being arranged to pass through 
the top coil on the galvanometer suspension in 
such a way as to remove the restoring torque. The 
result is what is, in effect, an input galvanometer 





of extremely high sensitivity, which enables inputs 
of 0-2 microvolts full scale to be recorded on an 
ordinary ink recorder. We understand that the 
instrument has found considerable application in the 
measurement of very small thermal electromotive 
forces, 


(T'o.be continued.) 





MARCONI JUBILBE EXHTBITION.—An exhibition to 
celebrate the fiftieth anniversary of Marconi’s Wireless 
Telegraph Company, Limited, will be held in Queen’s 
House, Kingsway, London, W.C.2, from Tuesday, 
April 22, until Friday, May 2, The exhibition will be 
officially opened by Sir George H. Nelson, F.C.G.I., 
M.I.Mech.E., M.I.E.E., chairman of the Marconi com- 
panies, at 11 a.m. on the first day. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 271.) 
We continue below our report of the first day’s 
at the 1947 Spring gr of the 


Institution of Naval Architects. ny earl 


and discussed, as pre 

that of Mr. J. E Ghorh cn" lnapeoved 
ment of Accommodation for Moder Care Cargo Vemncle” 
The second , also delivered on the morning of 
March 26, was by Mr. A. J. Sims, 0.B.E., R.C.N.C., 
and dealt with “ British Submarine Design during 
the War (1939-45).” 

British SUBMARINE Design, 1939-45. 

Mr. Sims’s paper was, in effect, a continuation 
and amplification of that part of Sir Stanley Good- 
all’s paper, of a year ago. which described the 
submarines which the Royal Navy had in service 
in 1939. The latest pre-war types were the 8, U, 
and T classes, having submerged displacements of 
990, 1,571 and 740 tons, respectively. These three 
types, with sundry modifications, formed the basis 
of the war-time construction which maintained 
the British submarine fleet in operation. In addition, 
of course, there were the several “‘ midget ” designs 
and the “Chariots,” or “human torpedoes.” 
Several new designs were prepared for special 
purposes, but were held back to avoid interference 
with the building programme. Towards the end 
of 1941, however, the new A class was developed 
to the point of inclusion in the programme; a 
number of this type were well advanced when hos- 
tilities ceased, and a dozen or more have been 
launched since then. The A class measure 
281 ft. 84 in. overall and have a submerged displace- 
ment of 1,620 tons. The surface horse-power of 
4,300 gives them a speed of 19 knots, the submerged 
power and speed being 1,250 h.p. and 8 knots. 
They are armed with eight torpedo tubes, a 4-in. 
gun, an Oerlikon gun and three Vickers guns, and 
carry a crew of 61. 

Sir Stanley Goodall, who opened the discussion, 
said that there was only one point he wished to 
make on the design part of the paper and that was 
with regard to the adoption of welding. The 
military gains from welding were more in the case 
of submarines than in any other class of warship, 
but it was very necessary, before making such a 
change in practice, to be sure that it could be made 
without disasters. In the first place, it had been 
necessary to find a more weldable steel for the 
pressure hull than was in use when riveting was 
practised. A great deal of preliminary work was 
necessary ; there was the importance of accurate 
circularity, and close investigation into the problems 
of design in the way of openings and discontinuities 
was necessary because local weakness in a welded 
submarine might prejudice the whole scheme. It 
was now known that weaknesses of that nature did 
occur in some of the German designs. <A great deal 
had been heard about German designs until the 
Graf, as we called her, was captured almost intact 
in 1941, and after that we heard less about the vast 
superiority of German submarines. Samples of the 
steel from the pressure hull were taken, tested and 
analysed and he received a prayer from their new 
Honorary Member (Mr. Winston Churchill), in’ his 
usual pi ue language, demanding an explana- 
tion why the hull of this German submarine was 
made of steel which was better than British steel 
and would resist any ordinary depth charge. He 
was soon able to inform Mr. Churchill that this was 
quite untrue and that there was nothing peculiar 
about the steel of which the German submarines 
were made. 

Mr. R. Baker, speaking on behalf of Sir Charles 
Lillicrap, the Director of Naval Construction, who 
was unable to be present, read some comments which 
Sir Charles had prepared. In the two world wars, he 
said, the circumstances of Germany favoured the ex- 
ploitation of the submarine arm. The submarine had 
been accorded aneminence in the German fleet that it 
could not have in the British fleet and therefore it 
would not be surprising if German designs were to be 
thought superior to ours, not so much in points of 
detail as in broad conception. Further, it would 
not be surprising if German submarine tactics were 





found different from ours, because of their greater 
opportunities. Valuable and welcome as Mr. Sims’s 
paper was, therefore, he felt strongly that it would 


for a large part of the war, design and methods of 
was! construction were frozen, so that it was not until 


which were not practically all-welded would carry 
too heavy a load to compete with the more modern 
structures. 

Engineer Rear-Admiral 8. 0. Frew, speaking of 
improved habitability conditions in submarines, said 
that, in the early days of the war, there was no air 
conditioning and under tropical conditions the crew 
were stripped of all clothing except a loin cloth. As 
a result, there were skin troubles, heat exhaustion, 
etc.; consequently, spare crews were required and 
two or three were found necessary for every opera- 
tion. The introduction of air conditioning vastly 
improved the humidity and operational conditions 
with the result that, at the end of a patrol extending, 
as it often did in the Pacific, up to 50 days, the 
crews were fresh and ready to go out again. Thus 
the reserve personnel was halved. Another problem 
was noise of machinery, the biggest trouble during 
the war being the singing propeller, particularly 
under submerged conditions. 

Captain Lord Ashbourne, R.N., dealt with some 
of the criticisms that have been made of British 
submarine design during and since the war, com- 
pared with German and American submarines. 
British submarines had been criticised as having an 
inferior speed on the surface and a less maximum 
diving depth. There was, of course, substantial 
foundation for these criticisms, but it must be 
borne in mind that the Germans and Americans did 
not get their extra surface speed and greater diving 
depth without giving up something. The Germans 
had to give up battery capacity and the Americans 
had to go to what we regarded as large submarines ; 
we, on our side, were unwilling to accept these 
limitations. The German submarine was designed 
primarily to operate in the Atlantic and therefore 
had to have high surface speed in order to intercept 
convoys. It was also necessary for the German 
submarines to have great diving depth in order to 
escape from the very effective Allied anti-submarine 
measures. The American submarines were primarily 
designed for operating in the Pacific, where size was 
not of particular importance. The American sub- 
marines had enormous distances to cover from their 
bases to their patrol areas, which medium-speed 
submarines would have taken a disproportionate 
time to carry out. On the other hand, British 
submarines were designed for world-wide operation 
and they did, in fact, operate from the Arctic to the 
Equator. Their principal duty was offensive 
patrol,-and for that purpose they had to operate for 
weeks or months on end, completely unsupported 
and frequently, if not usually, close to the enemy’s 
coast. Large battery capacity and long diving 
time were therefore absolutely essential. Sub- 
mariners always wanted more battery capacity ; 
they wanted faster speed on the surface and they 
always wanted more torpedo tubes and more guns ; 
and»they were not prepared for a moment to have 
large submarines. Designers very rightly pointed 
out, however, that submariners could not have it 
both ways. Another point of difference between 
British practice and that of other countries was the 
position of the captain during an attack. We had 
always had the captain in the control room, but most 
foreign countries preferred to have him in the 
conning tower. A further small point was the 
position of the gun. Foreign countries preferred 
to have it on the casing, but we preferred to have 
it well above the casing and, indeed, in some cases, 
above the level of the bridge. This had the great 
advantage of allowing the gun to be manned much 
sooner than would otherwise be the case if surfacing, 





and it had the further advantage that the gun could 
be used in much rovgher weather. Broadly 
ing, British submarine design had proved robust and 
dependable, and in every wey equal to the functions 
it was required to perform 

Commander P. J. Cowell, R.N., speaking on behalf 
» | of the Flag Officer, Submarines, who was unable to 
be present, discussed from the operational point of 
view the designs described in the paper. While 
there was no need, he said, to add to the reports 
already given as to the successes achieved by the 
8, T, U and midget classes, it would be fair to pay 


-| particular tribute to the U class, which originally 


started as trading submarines. These vessels were 
extensively operated in the Mediterranean, with an 
effect fully appreciated by the enemy in Italy and 
North Africa. Perhaps not so well appreciated 
was the severe punishment to which some British 
submarines were subjected. The list of war-time 
improvements was an impressive one, but a number 
of items could be added to the list. From the 
submariner’s point of view, we should never have 
enough submarines and, due to production difficulties 
and the changing theatres of war, those which could 
be produced might not be of the most suitable type. 
It might be that, for the future, we should have to 
change our concept of the “all-purpose” sub- 
marine, but any design must take into consideration 
the need to step up production in war time. 

Mr. F. O. John said that, at Cammell Lairds’, they 
built many of the T class, a great many of the S 
class and a few of the A class. They completed 
one of the S class every six weeks for several years. 
About half of them were riveted and the remainder 
were welded. Welding was an innovation and the 
work had to be done with extreme rapidity. There 
was one welding supervisor to every ten welders, 
and every run was examined before the next was 
proceeded with. Several of the hulls were tested to 
an internal air pressure of 150 Ib. per sq. in. While 
there was little of a controversial nature in the paper, 
there was a good deal to show the brilliance of 
Admiralty naval architects. 

Engineer G. de Rooij (Director of Naval Construc- 
tion, Royal Netherlands Navy) paid tribute to the 
great assistance which the Dutch Navy generally 
and their submarines in particular received from the 
personnel of the British Admiralty. Commenting 
on the statement in the paper that “ automatic 
welding was employed as far as possible,” he asked 
which parts of the hull were so welded and which 
system of automatic welding was used. Dutch 
submarines built after 1935 were constructed from 
high-tensile steel, electrically welded for the most 
part. Some parts of the pressure hull were of 
armour steel, also electrically welded. Was high- 
tensile or armour steel used for British submarines, 
and were these parts of the structure also electrically 
welded? In the Dutch submarines, they had used, 
with great success, hydraulically operated rudders, 
periscopes, anchors and Oerlikon guns. 

Mr. Sims, replying to the discussion, said that he 
had hesitated to include in the paper any com- 
parison between German and British designs. It 
was a subject of far-reaching importance, and a 
paper on the subject, later, would be extremely 
interesting if the Institution would like to have one. 
The introduction of the Freon type of air condition- 
ing had made the conditions in submarines under 
tropical conditions considerably better than they 
were before, and the fact that it enabled the reserve 
crews to be halved as a great achievement in itself. 
There was a great deal of trouble from singing pro- 
pellers in the U class, where the conditions were 
very suitable to the production of singing at com- 
paratively slow speed, but the Research Department 
tackled the problem and eventually found a solution. 
However, he did not think the last word had yet 
been said on the subject. He thought that the 
Americans were right in pursuing their policy of 
large submarines although ine American submarines 
would not have been quite suitable for the type of 
work that British submarines had to do. The 
presence of the commanding officer in the control 
room during an attack gave the crew confidence. 
The position of the gun was a matter of compromise ; 
generally speaking, the gun should be kept as low as 
possible. 

(To be continued.) 
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LABOUR NOTES. 


Tux membership of the Amalgamated Engineering 
Union at the end of March was 807,830—an increase 
of 7,717 compared with the total at the end of February. 
During March, 7,854 members received sick: benefit— 
a decrease of 661—and 19,047 superannuation pay- 
ments—an increase of 64. Unemployment benefit was 
paid to 9,692 members—a decrease of 6,929—and the 
total number of unemployed members was 15,401— 
a decrease of 11,818. 


The editor of the Amalgamated Engineering Union’s 
Monthly Journal regards it as “‘ obvious” that the 
Labour Government is not to receive help in its difficult 
task from the Opposition Parties. Writing in the 
April issue, he says: “For practical guidance to 
industry, the Government expects the help of the 
Trade Union Movement. Ministers have not looked in 
vain in this direction. The Special Committee appointed 
by the T,U.C. General Council to examine the whole 
position as set out in the Government’s White Paper, 
and with special reference to the fuel crisis, tackled 
its job with speed and decision. Guidance had to be 
given to the trade unions on proposals for altering the 
arrangement of working hours, so as to lessen or avoid 
peak loads on, the electrical power machinery. It was 
necessary for the T.U.C. Committee to consider this 
one aspect of the problem because the unions themselves 
were being called upon to give their assent to proposals 
for the staggering of working hours, the introduction of 
night shifts, and other re-arrangements of normal 
working time. Trade Union experience and a know- 
ledge of the practical industrial difficulties involved 
constrained the committee to advise against a wide- 
spread adoption of night-working on the scale suggested 
by the Government. The T.U.C. Committee pointed 
out that special difficulties would arise from excessive 
night working, te ses in regard to loss of output, 
the employment of women and young persons, and the 
personnel in the executive, administrative, and ancillary 
grades that would be called upon to work in the event 
of a single firm adopting a day and a night shift.” 





The Special Committee advised, the writer goes on 
to say, a double-day shift instead of large scale night 
working ; but it “clearly recognised that there must 
be elasticity in the re-arrangement of working times so 
as to allow industries and localities to work out their 
problems in the light of their .particular experience ; 
night-shift working, the double day shift, the staggering 
of hours within the 10- or 12-hour normal day, the 
shorter working week and the shorter working day are 
all of them methods which are open to particular 
industries as methods of spreading the load of electrical 
power and of lessening or avoiding peak loads in the 
present fuel and power crisis.” 





In the opinion of the Journal’s editor, the chief merit 
of the committee’s work was that it concentrated 
attention upon “fundament realities,’ and “the 
practical steps that had to be taken to achieve the 
production targets set forth in the 1947 Government 
programme.” ‘“ Re-arrangement of working hours is,” 
he says, “ a first step, but the fundamental need is to 
get all the essential industries of the country moving 
together in step and to avoid any further distortion of 
our industrial and economic structure which was thrown 
badly out of balance during the war. It is clear to 
everybody who has examined the facts set forth in 
the White Paper from the standpoint of industrial 
experience, that the 1947 targets for particular indus- 
tries could be raised.” 





That is true, he is convinced, of engineering. ‘‘ The 
engineering and allied industries are capable,” he 
writes, ‘“‘ if their whole resources are mobilised as they 
were during the war, of rendering the greatest contri- 
bution any single group of trades can make to the 
country’s recovery. The basic need is for more machi- 
nery—more pit machinery, more generating plant, 
more locomotives, more railway wagons, more factory 
equipment of every description. It is the responsibility 
of our industry to make this contribution, to expand 
the output of machinery of all kinds.” 





_ Mr. Tanner, the President, states in the April issue 
of the Journal of the Amalgamated Engineering Union 
that on March 6, six unions met representatives of the 
executive council in Manchester for further discussions 
on the subject of amalgamation. Mr. W. P. Allen, 
chairman of the Organising Committee of the Trade 
Union Congress General Council was present. Con- 
siderable discussion took place regarding the advis- 
ability, or otherwise, of making further moves’ upon 
the amalgamation project and the following resolution 
was finally adopted: ‘‘ That this meeting of unions in 
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the engineering industry reiterates its belief in the 
amalgamation of all engineering unions. With a view 
to furthering this objective, we request that all unions 
be asked for their views on the proposals submitted 
by the sub-committee, especially expressing any pro- 
posals designed to overcome present objections, these 
to be collected and referred to the sub-committee for 
further examination, and when this has been completed 
a full meeting of the executives to be convened by the 
end of June.” 


Returns compiled by the Ministry of Labour and 
National Service show that between March 5 and 
March 10, unemployment figures decreased by 28,597. 
Compared with the position at February 22, when 
unemployment was at its peak owing to the power 
cuts and weather conditions, the number of insured 
persons registered as unemployed on March 10—761,257 
—was 1,109,066 fewer. In addition, it is estimated 
that the number of persons who were stood off but 
did not claim unemployment benefit had decreased by 
479,200 since February 22, making a combined drop 
of 1,588,300 since that date. At March 10, there were 
only 24,000 of these employees who had not been re- 
absorbed in industry, a further decrease of 19,600 
having taken place since March 5. 








Of the 761,257 people registered as unemployed, 
446,604 were wholly unemployed, and 314,653 tem- 
porarily stopped, and, included in the figures, were 
about 100,000 who were unemployed owing to frost 
and bad weather. 





Like the Operative Spinners’ Amalgamation and the 
Weavers’ Amalgamation, the Cardroom Workers’ 
Amalgamation has agreed in principle to the employ- 
ment in cotton mills of displaced persons from Europe. 
According to Mr. Alfred Roberts, the secretary of the 
Cardroom Amalgamation—which represents ring-spin- 
ning as well as card and blowing-room operatives—his 
organisation agreed to the recruitment of small numbers 
of displaced persons and Poles, provided that they 
were not placed in bulk at any one mill. It would not 
stipulate, he said, any definite maximum percentage 
of these workers, but would leave the local associations 
to use their discretion in the matter. At the moment, 
he added, the prospective intake of displaced persons 
from Europe into the mills was not large, but the 
movement might grow when it had once started. 
Meanwhile, increasing numbers of Poles already in 
this country were being trained for mill work, so far 
with favourable results. 





It is stated that in some coal-mining areas, absen- 
teeism after the Easter Holidays was the “ highest 
for a long time.” In South and West Yorkshire, it 
ranged from 50 per cent. to 60 per cent. In South 
Wales, it was between 27 per cent. in the anthracite 
area in the West and 60 per cent. in the Rhondda and 
Aberdare valleys. An official of the North Eastern 
Division of the National Coal Board is reported to have 
described the position as bad. The absenteeism was 
from 20 per cent. to 30 per cent. above the normal. 





The French Ministry of Labour and Social Security 
carried out an inquiry into absenteeism in industrial 
undertakings in France during a week in May, 1946. 
Returns as to absence from work for various causes 
were received from nearly 3,000 undertakings engaged 
in the “transformation” industries, namely, manu- 
facturers, printing and bookbinding, building, and 
construction. The average daily percentage of the 
workers in these undertakings who were absent from 
work for any cause during the working week May 20 
to May 25 was 7-7 in the case of men and 11-5 in the 
case of women, or 8-9 for men and women combined. 








ITALIAN ARTICULATED DIESEL 
RAILCAR. 


Tue photograph on this page illustrates one of a 
number of articulated Diesel railcars which have recently 
been built for the Calabro-Lucane lines of the Societa 
Italiana per le Strade Ferrate del Mediterraneo (a 
section of the Italian railways). They are for a track 
gauge of 95 cm. (3 ft. 1 in.) and a maximum speed of 
75 km. an hour (46-6 miles an hour), and weigh 27 tons 
16 cwt. in running order, without passengers, 35 tons 
6 ewt. with all seats occupied, and 42 tons 14 cwt. with 
additional standing room filled. 

The car consists of a motive-power unit in the centre, 
housing the engine, transmission and driver’s turret, 
and running on four driven wheels ; and two passenger 
units, one at each end of the centre unit, supported by 
a pair of wheels at each outer end, and an articulated 
joint at each junction with the centre unit. The 
Diesel engine has 12 cylinders, each 13 cm. (5-12 in.) in 
diameter, with a piston stroke of 18 cm. (7-09 in.), 
arranged in a 60-deg. V, and it develops 300 h.p. at 
1,500 r.p.m. Lubricating oil is fed by two gear pumps. 
Two electric starter motors are provided, one mounted 
on each side of the engine, and supplied with current 
at 24 volts from an accumulator. A dynamo of 
1,500 watts capacity charges the accumulator. Cooling 
water is circulated by two centrifugal pumps through 
three radiators on each side of the car body, one side 
of which is shown in the illustration, and fuel oil is 
carried in four tanks each holding 150 kg. (about 37 
galls.). A four-cylinder air compressor, driven by the 
engine, supplies the Westinghouse brake system. 
A hand brake is also fitted. 

The transmission consists of an Ansaldo gearbox with 
five speeds (direct ; 1-305 to 1; 1-79 to 1; 2-54tol; 
and 3-84 to 1), and a further constant gear reduction of 
2-76 to 1. As the illustration shows, the driver's 
turret-type cab is in the centre of the motive-power 
unit and projects well above it, giving a clear view in 
both directions, and rendering the railcar equally 
suitable for travelling in either direction. In addition 
to the usual controls and instruments, the driver is 
provided with a telephone and a door-operating device. 

ing cold weather, the car is warmed by utilising 
the heat of the engine cooling water, and the exhaust 
gases may be used for boosting the heating when the 
weather is very cold, or for providing the heat when the 
engine is first started and the cooling water is still cold. 

The railcar is fitted with ten first-class seats and 
94 third-class seats, and can also accommodate 100 
standing passengers. The seat-backs may be swung 
to one side or the other to suit the direction of travel. 
The principal dimensions are: centres of driven wheels, 
365 cm. (11 ft. 11} in.); total wheelbase, 2,253 cm. 
(73 ft. 9in.) ; diameter of wheels, 72-5 om. (2 ft. 44 in.) ; 
length over buffers, 2,884 cm. (94 ft. 7} in.) ; width of 
body, 243-4 em. (7 ft. 11} in.); height of body, 276-3 
em. (9 ft. Of in.); and height to top of turret, 375 cm. 
(12 ft. 3} in.). 





INSTITUTION OF MINING AND METALLURGY.—The 
annual dinner of the Institution of Mining and Metallurgy 
is to be resumed. The dinner for 1947 will be held a 
7 for 7.30 p.m., on Thursday, May 1, at the Savoy Hotel, 
Strand, London, W.C.2. 





L.M.S. FisH Vans.—The London Midland and Scottish 
Railway Company announce that they are cor- 
structing 50 covered fish vans at their Wolverton works, 
They will be fitted with automatic vacuum brakes, 
screw couplings, and through steam pipes to permit 
Passenger train or fast “ fitted-freight ” train working. 
The tare weight will be 17 tons, and the load 6 tons. 
They will be mounted on six wheels with a wheelbase of 
21 ft., and the inside dimensions will be 30 ft. 5 in. in 
length, 7 ft. 5in. in width, and 7 ft. 5} in. in height from 
the floor to the centre of the roof. 
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RADIO AND LINE COMMUNICATION 
SYSTEMS. 


OPENING a discussion on ‘“ Radio versus Line for 
Communication Systems,” at a meeting of the Radio 
Section of the Institution of Electrical Engineers on 
Tuesday, January 21, Mr. A. H. Mumford said that 
such systems were assessed in terms of economics, 
technical performance, and the degree of privacy 
attained. In deciding whether to adopt a io or a 
cable system for transmitting the same form of message 
it was necessary, therefore, to analyse the alter- 
natives in terms of these criteria. The choice was 
also influenced by the band-width required, the avail- 
able frequency allocations, and network obstacles such 
as océans, density of traffic, and length of circuits. 

point-to-point services over long distances, 
both metallic and radio circuits could be used for tele- 
graphy, but radio had been preferred generally for 
telephony. Land lines and present forms of sub- 
marine cables were usually reliable, but involved a 
high capital cost and, in the case of submarine cables, 
high maintenance charges. Their performance, more- 
over, was restricted severely by attenuation, which 
limited the effective band-width on existing submarine 
cables to the order of several hundred cycles per second, 
corresponding to, say, 750 words per minute in tele- 
graphy. This made speech transmission impracticable 
by present normal methods. For strategic reasons, 
however, the cable system had formed an important 
part of the long-distance network, owing to high 
order of privacy obtainable. In future, such devices 
as the Vocoder and the submerged repeater might 
enable the effective band-width, and consequently the 
amount of intelligence transmtted, to be increased. 
Another important factor was that adjacent metallic 
circuits could use the same frequency bands, which 
was impossible on long-distance radio circuits. 

The technical performance of a corresponding radio 
system, using the single side-band technique and operat- 
ing in the high-frequency band, was such that up to 
three speech channels could be provided from a common 
transmitter and each of these channels could be used 

either for speech or for multi-channel telegraphy. 
' Unfortunately, propagational effects reduced the 
reliability below that of a metallic circuit, and it was 
necessary to have several frequency allocations for use 
at different times and seasons. Even with this choice, 
short-wave links were sometimes interrupted, although 
reliability could be improved by using complex receiving 
systems. Lack of frequency space limited the use that 
could be made of low frequencies, and long-distance 
radio circuits were not yet absolutely reliable. fas gm 
this factor must be set the much lower capital cost 
and the very fi xible system which it vided, 
compared with a submarine cable. A national network 
required several hundred telephone and telegraph 
circuits between, main centres, and for a smaller number 
fanning out from the main route to smaller centres. 
The present tendency was to provide large numbers of 
communication channels in a single cable. A high 
degree of reliability was essential whatever the system, 
since @ failure might mean the loss of all channels 
and the consequent simultaneous loss of all the trunk 
circuits. In future, the transmission of television 
signals between main centres would also be required. 
In this country, the main trunk routes were being 
provided by the co-axial cable system (which, when 
fully exploited in its present form, was capable of 
carrying some 600 channels on a single co-axial tube) 
and by the 12-channel system. Both systems were 
capable of extension on an international basis. A 
12-channel — was already working between 
London and Paris. 

With the co-axial cable, the effective band-width 
transmitted was a function of cable size, repeater 
spacing, and valve-noise factor. Using a 0-375-in. 
diameter tube and six-mile repeater ing, the 
effective band width was some 2,800 kilocycles per 
second, giving 660 channels at four kilocycles per second 
spacing. a ipsa suggested that circuit lengths up 
to 2,000 were quite practicable, although the 
longest cireuit in operation in England was only about 
350 miles. Reduction of repeater spacing and/or 
increase in eable size gave corresponding increases in 
band-width. Change of cable attenuation with tem- 
 aipree: was an important factor and was such that, 

or the winter-to-summer range for buried cables in 
this country, @ mean c of attenuation at 2,800 
kilocyeles per second of some 0-4 decibel per mile was 
®xperienced. These variations were much larger than 
those encountered on a radio circuit when it was o 
commercial operation. The reliability of the cable 
system was s moar primarily by -the cable and 
Tepeaters, and to a somewhat less extent by the complex 
frequency-translating equipment at the terminals. 
The cable and ducts in which it was usually laid repre- 
sented a high capital cost, although experience 
shown that maintenance were not excessive. 
The terminal and repeater-station charges were of 
Similar order for cable and radio systems. 





Radio systems for rela signals on frequencies 
above 50 pe were now recei 
considerable attention. Sueh high frequencies ena’ 
wide band-widths to he handled and could be made 
sensibly free from radio noise. These high- ney 
circuits had a relatively limited range and 
highly directional material to be used. Another advan- 
tage was that the overall attenuation of, say, a 25-mile 
link was much less than that of a co-axial cable handling 
the same band-width. Consequently, a radio-relay 
system operating at, say, 1,000 r second 
might well be practicable. Such a system would have 
ee ae eae eae ee compared 
with that of 3 to 6 miles for a co-axial cable trans- 
mitting the same band. On the question of reliability, 
the main factor was perhaps the variation in attenua- 
tion of the links due to varying meteorological condi- 
tions and the presence of aircraft. At first sight, the 
radio-relaying system appeared very favourable from 
the economic viewpoint, a smaller number of repeater 
stations and no expensive cable being required. It 
should be pointed out, however, that, for any system 
incorporating a number of relay points, these stations 
must be capable of unattended operation, otherwise the 
maintenance were likely to be excessive. The 
possibility of uniting radio and cable technique by 
using wave guides for long-distance transmission, instead 
of co-axial cables, should not be overlooked, although 
at present the possibility of a such a system did 
not appear to be very great. The present world-wide 
communication network was an integration of cable 
and radio systems. The essential factor was to com- 
bine the best features of each type in the simplest and 
most flexible manner, bearing in mind that, in the end, 
economy in the widest sense was the criterion. 





NOTES ON NEW BOOKS. 
Industrial High Voltage Distribution and Public Supply. 
By E. J. Barrows, A.M.LE.E. Sir Isaac Pitman 
and Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 15s. net.] 
THE design of distribution systems supplied from high- 
voltage alternating-current generating plant is influ- 
enced by many factors. The Electricity Commission 
have recommended that the normal current-loading per 
circuit should not exceed 2,000 amperes and the short- 
circuit current 44,000 amperes. This latter figure is 
a function of the impedance of the circuit and it is 
common practice to limit it by fitting current-limiting 
reactors rather than to rely entirely on the circuit 
breakers. Apart from any other consideration, this 
procedure is likely to reduce the cost of the switchgear, 
the price of a high-voltage circuit breaker being deter- 
mined by its rupturing capacity rather than by its 
normal-current rating. These matters, and the many 
detailed considerations associated with them, are no 
doubt well understood by most engineers in charge of 
public-supply systems, but it is suggested by the author 
of this book that the same is not necessarily true of 
works engineers, sine may be in Pager of pogroms 
systems a ing in magnitude those of many 
towns. This book, although it will be of interest and 
value to any engineer concerned with the planning or 
extension of an alternating-current distribution system, 
is primarily addressed to works engineers, but the 
author considers that it may be of interest also to fore- 
men and chargehands. Some of the latter classes will 
probably find it a little stiff, although the mathematics 
are restricted to elementary algebra and geometry. Any 
works engineer, however, whose electrical knowledge is 
relatively elementary, may be encouraged to study it. 
The mentals o' ee eee are clearly ex- 
plained, and many examples of conditions which may 
arise in practice are dealt with in detail. The recom- 
mendations made for the various sets of conditions 
considered are based on the use of standard commercial 
apparatus. The book is not concerned with descrip- 
tions of the practical details of either plant or cab 
systems, but with the phenomena which arise in con- 
nection with their use; and a careful study of it 
should enable a works engineer to make a proper 
assessment of any short-circuit currents which might 
arise in connection with the installation in his charge. 
The Eastern Union Railway, 1846 to 1862. By H. F. 
Hitton. The Press Relations Officer, The London 
and North Eastern Railway, Dorset-square, London, 
N.W.1. [Price 2s, 6d.] 
Tue first completed portion of the Eastern Union Rail- 
way, from t to Ipswich, was opened on June 
15, 1846, and this short historical sketch has been 
issued by the London and North Eastern Railway to 
commemorate the centenary of that event. The line 
was later extended by the Eastern Union and asso- 


ciated companies, including the Ipswich and Bury St. 
Edmunds way, to connect Ipswich with Norwich 
and St. Edmunds, and to provide several smaller 


branch . The last of these to be built during the 
Eastern Union era was a one-mile line connecting it 





with the Eastern Counties Railway at Trowse, near 
Norwich, thus iding the shortest route from 
London to Yarmouth. The Eastern Union was 
worked by the Eastern Counties from 1854 to 1862, 
when both were amalgamated with other lines to form 
the Great Eastern Railway. John Chevallier Cobbold 
was the leading figure in the initiation of these early 
schemes, Joseph Locke was the engineer, and Peter 
Bruff the resident engineer. Their work now provides 
access to the East Anglian Coast towns, including 
Yarmouth, Lowestoft, and Felixstowe, and to’ the 
Continent via Harwich. The author describes the 
principal events of those early years, and his description 
is supplemented by many reproductions of old sketches 
and photographs, a map of the system, pm charts, 
a table showing details of 31 engines, and several outline 
drawings of Eastern Union locomotives. 





Broadcasting Stations of the World. Compiled by 
the editorial staff of The Wireless World. Iliffe and 
Sons, Limited, Dorset House, Stamford-street, 
London, S.E.1. [Price 1s. net.] 

THis booklet contains the names, frequencies, and 

wavelengths of more than 1,000 wireless stations. They 

are arranged in order of wavelength, and under the 
names of countries, and are further divided into long- 
and medium-wave European stations, and short-wave 
stations of the world. The information given is the 

latest that was available on November 30, 1946. 

Stations known to have a power of less than one kilowatt 

have not been included. 





Principles of Tool Engineering. By Prorsessor Ray- 
MOND R. Bioom. McGraw-Hill Book Company, 
Incorporated, 330, West 42nd-street, New York 18, 
U.S.A. [Price 2-40 dols.]; and McGraw-Hill Pub- 
lishing Company, Limited, Aldwych House, Aldwych, 
London, W.C.2. [Price 12s. net.] 

THE variety of machine tools in use to-day is so great 

that there is room for several good text-books on 

the basic principles on which all machine tools operate. 

Professor Bloom’s survey, however, leaves a good deal 

to be desired in this respect, being largely a compilation 

of catalogue material, with a few short chapters only 
which are properly described by the title. When it is 
added that the extensive tables of standard symbols 
and machine-tool dimensions which take up a large 
part of the book, as well as a list of films suitable as 
visual aids to teaching, are exclusively American, it 
will be realised that the value of the book is limited to 
the English reader. There is nothing more exasperat- 
ing to the student who is trying to obtain a clear and 
logical conception of principles than to find, after 
starting fairly enough with simple definitions, that he 
is suddenly plunged into detail without any apparent 
connecting link. Here, for instance, the reader sets 
out hopefully by learning that “ Production may be 
defined as the art of making a product” ; in 40 pages 
he is plunged directly into descriptions of a number of 
modern, milling machines, but he will look in vain for 
any definition of such terms as “ dividing head ” when 
he encounters it for the first time. The intervening 
chapters are devoted to interchangeability, dimension- 
ing, and some economic aspects of the subject, but the 
chapters are each only a few pages in length and are 
elementary and Superficial, touching on modern prac- 
tice only by referring the reader to American engineer- 
ing standards. The descriptive chapters dealing with 
the different classes of machine tool are illustrated with 
catalogue photographs of typical modern machines of 
American manufacture. A book of this nature ought 
surely to be illustrated with specially prepared diagrams 
which would enable the student to distinguish clearly 
the functional members of the different types of 
machine. The chapters on location and clamping 
devices and drill jigs and other fixtures are better in 
this respect, and are illustrated by good line drawings, 
mainly of particular fixtures supplied by manufac- 
turers. The lack of balance is manifested again in a 
chapter of 17 pages on milling fixtures, in which eight 
pages are devoted to reproducing standard welding 
symbols of the American Welding Society and a further 
page and a half to illustrating how the student should 
title his drawing exercises and prepare a materials list. 

The book concludes with short chapters on, inspection 

and gauges, and a series of drawings of simple parts. 





SAND-CasT ALUMINIUM-MAGNESIUM ALLOYS: ERRA- 
TUM.—We regret that Figs. 2, 3, 4 and 5, on page 274, 
ante, illustrating an article on “ Sand-Cast Aluminium- 
Magnesium Alloys’ were misplaced. After the page 
had been passed for press, the block carrying these 
four half-tone illustrations was removed by the printer 
and, by some inadvertence, was subsequently re-inserted 
upside down. The result of this is that the caption of 
Fig. 2 relates to the tructure shown in Fig. 5, and 
vice-versa. Similarly, the captions of Figs. 3 and 4 
should be interchanged. 
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ADHESION OF TIN-BASE BEARING 
ALLOYS TO STEEL.* 


By P. G. Forrester, M.Sc., and L. T. GREENFIELD, 
M.Se 


Tue load capacity of a plain bearing is limited b 
the mechanical strength of the bearing material and 
by requirements of hydrodynamic. theory. For an 
unsupported white-metal bearing, the mechanical 
strength would almost always be the limiting factor ; 
with a thin layer of white-metal bonded to a backing 
of a stronger material, however, the permissible load 
approaches the limit imposed by hydrodynamic con- 
siderations. This increase in the effective strength of 
the white-metal results from the radial and lateral 
support conferred by the backing material. This 
support is only fully effective when backing material 
and white metal are firmly and continuously bonded 
together. A weak bond is liable to develop discon- 
tinuities, which reduce the effective strength of the 
white metal and render it liable to failure by spreading 
or by cracking and may cause it to flake off the backing. 
Discontinuities also impair heat-conduction from the 
bearing surface. 

The factors influencing adhesion of white metal to 
various backing materials were considered in detail 
by Pell-Walpole} and by Prytherch{ from a theoretical 
point of view and on the basis of numerous laboratory 
tests. An extensive bibliography accompanies their 

pers. Their laboratory adhesion tests, in which a 
arge number of variables were studied, were made on 
small plugs of white metal bonded to steel or other 
basis material. From the results obtained it was 
concluded that, with test-pieces of this kind, properly 
tinned, and with suitable choice of cooling conditions, 
a bond equal to, or exceeding, the strength of the 
white metal is obtainable between all the alloys and 
basis materials tested. The intention of the present 
investigation was to examine whether such high bond 
strengths are obtainable in conditions analogous to 
those of practice, using the range of tin-base alloys in 
commercial use. 

In hand-lining bearing half-shells, it is usual to clamp 
the tinned shell vertically in a heated jig, cast in white 
metal, and cool the shell by water or air blast. This 
was, essentially, the method adopted in this investi- 
gation except that, in the majority of cases, a flat 
plate was used in place of a semi-circular shell. Half- 
shells were also lined to check the results obtained on 
flat plates. Little difference was found in bond 
strengths, though, as will be shown later, an interesting 
difference in microstructure was observed. The white- 
metal alloys were made from commercially-pure metals, 
and check analyses disclosed no significant departure 
from nominal composition. After some preliminary 
work on tinning and lining the steel plates and shells, 
the procedure detailed below was adopted as giving 
the most consistent results. The pre-lining treatment 
of the steel comprised vapour-degreasing with trichlor- 
ethylene, and pickling for 3 minutes in cold 50-per 
cent. hydrochloric acid to remove all scale. The steel 
was then fluxed by scrubbing briskly in a saturated 
solution of zinc chloride in water. It was then tinned, 
immediately after fluxing, by hot dipping (for 15 
seconds) in pure tin at 280 deg. C. with a zinc-chloride 
cover. Parts not required to be tinned were stopped 
off with a mixture of 12 parts magnesia or alumina, 
12 parts water glass, and 76 parts water. 

When lining the plate or shell, the jig was heated 
to 320 deg. C. in a thermostatically-controlled oven ; 
the types of jig used for half shells and flat plates, 
respectively, are shown in Figs. 1 and 2, opposite. 
In each, a is the clamping screw; in Fig. 1, 6} is the 
shell and ¢c a mandrel, and in Fig. 2, b is the flat plate. 
The tinned specimen was heated to 280 deg. C. by 
immersion in a tin-pot ; to prevent flux being trapped 
on the bond, no cover was used in this tin-pot, oxidation 
of the tin being relatively slight at 280 deg. C. The 
specimen was clamped in the jig as quickly as possible 
and all joints luted with a solution of alumina cement 
in water; jig and specimen were then placed in an 
empty water tank. White metal was poured into the 
jig, about 15 seconds being required to fill it; the 
standard temperature of the white metal was 50 deg. C. 
above the liquidus of the alloy, though experiments 
were made with other casting temperatures. The jig 
and specimen were then cooled, usually by quenching 
with water introduced into the bottom of the tank. 
The standard cooling rate was obtained by allowing 
water to flow into the tank at the rate of 3,000 c.c. per 
minute. 





* Paper, entitled “ The Influence of Composition on 
the Adhesion of Tin-Base Bearing Alloys to Steel,” 
describing an investigation carried out in the laboratories 
of the Tin Research Institute, Greenford, Middlesex, 
and presented before the Institute of Metals at a meeting 
held in London on Wednesday, March 5, 1947. Abridged. 

t Jl. Inst. Metals, vol. 68, page 217 (1942). 

3 Zbdid., page 230. 








Adhesion tests. were carried out by the method 
described by Chalmers. This consists of isolating a 
plug of white metal by means of a trenanni i 
and then drilling a co-axial hole through the steel 
with a flat-ended drill. By forcing the plug of white 
metal off the steel by means of a ram in a compression 


Y|rig, the bond is fractured over an area of annular 


shape. Fracture takes place partly in tension and 
partly by tearing. Micro-examination was carried out 
in conjunction with the. bond-testing, a micro-section 
being taken from one plate or shell for each alloy 
composition and for each variation in lining technique. 


The speci were prepared in the usual way, 
particular care being taken with ® 0000 final paper. 
lishing on the wheel was omitted. The were 


polished for a very short time on a hand » using 
diamantine as abrasive, and were first briefly etched 
in a 4 per cent. solution of picric acid in alcohol, to 
attack the steel, and then finally etched in alcoholic 
acid ferric chloride (5 c.c. HCl, 2 grammes Fe(Ci,, 
30 c.c. water, and 60 c.c. absolute alcohol) for the 
white metal. 

Steel plates were lined under standard conditions 
with twelve tin-antimony-copper alloys containing 
3, 7, 10 and 14 per cent. antimony, and 1, 3-5 and 
7 per cent. copper. Throughout this paper, these 
alloys are referred to by their antimony and copper 
percentages, the balance being understood to be tin. 
Four plates were lined with each alloy and four adhe- 
sion tests were carried out on each plate, giving a total 
of 16 tests on each alloy. Adhesion tests were made 
some distance from the edges of the plate, for, as noted 
later, the edges showed structural differences. The 
results are shown in Fig. 3, on the opposite page, in 
which average bond strength, indicated by the full-line 
curves, is plotted against antimony content for different 
copper contents, and the standard deviation for results 
on each alloy is given. This is shown by the dotted-line 
curves. In each case, curve a relates to the 1 per cent. 
Cu alloys ; curve b to the 3-5 per cent. Cu alloys ; and 
curve ¢ to the 7 per cent. Cu alloys. 

Four bearing half-shells were also lined in standard 
conditions, two with 7 Sb/34 Cu and two with 7 Sb/7 Cu. 
The average bond strengths were 4-8 tons per square 
inch for the 7 Sb/34 Cu and 2-75 for the 7 Sb/7 Cu, 
showing good agreement with the results on flat plates. 
With 1 per cent. and 3} per cent. copper, bond strengths 
are high and, as the figures for standard deviation 
indicate, consistent. In some cases, fracture occurred 
partly in the white-metal, so that the true bond strength 
would be rather higher than that recorded. Within the 
range of solid solubility, antimony increases the bond 
strength, but when SbSn crystals appear, further 
antimony has little effect with 1 per cent. copper, and 
reduces bond strength with 34 per cent. copper. With 
7 per cent. copper, bond-strength values are much 
lower and much less consistent. Increase of antimony 
reduces the bond strength continuously. (In view 
of the high standard deviation for 7 Sb/7 Cu, the dis- 
continuity in the curve for 7 per cent. copper is not 
significant). 

Micro-examination showed a marked difference 
between the bond with alloys containing 1 per cent and 
3$ per cent. copper and that with those containing 
7 per cent. copper. With the 1 per cent. and 34 per 
cent. copper contents, the bond was almost entirely 
between steel and the matrix phase, apart from an 
occasional Cu,Sn, crystal in contact with the steel. 
(Little trace of the iron-tin compound was visible with 
standard tinning and lining conditions.) With 7 per 
cent. copper, parts of the bond showed continuous 
chains of Cu,Sn, crystals which were apparently in 
direct contact with the steel. There was a marked 
difference between the structure at the centre of a 
plate and that at the edge. In all cases, the edges of 
the specimens were fairly free from Cu,Sn, at the bond, 
but an rue | number of Cu,Sn, crystals at the 
bond became evident towards the middle of the speci- 
men. This is shown in Figs. 4 and 5, opposite. 

Micro-sections from the curved ing shells. showed 
similar differences between alloys of different copper 
contents, but with the 7 per cent. copper alloys there 
was less tendency to form in, on the bond than with 
the flat plates. A micro-section of an alloy containing 
7 per cent. copper and no antimony showed a structure 
at the bond very similar to that of the 7 Sb/7 Cu alloy, 
indicating that the formation of Cu,Sn, crystals at the 
bond is little affected by the antimony content of the 
alloy. The difference in the microstructures of alloys 
of different copper content strongly suggests that the 
low bond strength of the high-antimony, high-copper 
alloys is due to the formation of a brittle layer of 
Cu,Sn, on the bond. The effect is most marked with 
the less ductile alloys ; the alloys 0 Sb/7 Cu and 3 Sb/ 
7 Cu had bond strengths of 3-6 tons and 3-5 tons per 
square inch, wre mary as compared to 2-0 tons per 
square inch for the 14 Sb/7 Cu alloy. 

The formation of Cu,Sn, at the bond, shown to be 
associated with low bond , is basi @ case 
of normal ion, for is the first constituent 
to solidify in the 7 per cent. copper alloys, and, with the 


steel is at the lowest temperature. The extent to 
which normal segregation occurs can be modified 
considerably, however, by various factors, namely, 
casting nav 4 mould temperatures (both of which affect 
the rate of cooling), extent of stirring, regularity and 
position of isotherms, and extent of undercooling 
(affected by presence of nuclei). These factors were 
therefore investigated to find the conditions in which 
minimum deposition of Cu,Sn, occurs on the bond. 
The influence of the rate of cooling on bond strength 
was studied by two methods: (a) by variation in the 
controlled rate of water flow into the quench , and 
(b) by variation in the casting temperature of the 
white-metal. The effect of rate of water flow was 
studied by casting the white-metal from 50 deg. C. 
above its liquidus and then cooling the plate by intro- 
ducing water into the quench tank at controlled rates 
of 3,000, 2,000, and 1,000 c.c. per minute.» Alter. 
natively, plates were cooled by spraying the steel 
backing with a fine jet of water, or by cooling without 
disturbance in air. Results are given in Table I. The 


TABLE I.—Influence of Cooling Conditions on Bond 
Strength. 




















Bond Strength, Tons per sq. in. 
‘a Rate of wee: — into 
° nch Ta: 
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3,000 c.c,/2,006 c.c,|1,000 c.c. 

per min.| per min.| per min. 
78b/3-5Cu ..| 5-47 5°45 4-82 = 4°55 
78b/7Cu = ..|_-—- 2-67 | —_ _ 2-60 2-05 














influence of casting temperature was next studied. 
Plates were prepared by casting the white metal from 
5 deg. and 100 deg. C., respectively, above its liquidus 
and quenching with a standard water flow of 3,000 c.c. 
per minute. Results are given in Table II. Both 


TABLE II.—Effect of Casting Temperature on Bond 
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series of results indicate that rapid cooling of the lined 
plate is conducive to high bond strength with these 
alloys. Casting temperature appears to be of particular 
importance and should be kept as low as is conveniently 
possible; this is in agreement with the findings of 
Prytherch.* 

One micro-section was taken for each alloy for each 
different condition of preparation. In the case of the 
7 Sb/3} Cu alloy, no difference could be detected 
between a bond that gave 5-47 and one that gave 
4-55 tons per square inch. All the 7 Sb/7 Cu specimens 
showed Cu,Sn, crystals on the bond in amounts varying 
from occasional single crystals, in the case of specimens 
cast from 5 deg. C. above the liquidus, to a long con- 
tinuous chain, in the case of specimens cast from 
100 deg. C. above the liquidus.. In every case, 4 
reduced rate of cooling gave more Cu,Sn, at the bond. 
Micro-sections from shells lined with 7 Sb/7 Cu also 
showed more Cu,Sn, at the bond with a reduced rate 
of cooling. The fact that a high rate of cooling tends 
to prevent formation of Cu,Sn, at the bond may explain 
to some extent the difference observed between the 
edge and the middle of flat plates, but it can scarcely 
be the only factor: the rate of cooling at the centre of 
a water-cooled plate is much greater than that at the 
edge of an air-cooled plate, yet the centre of the water- 
cooled plate shows much more bond Cu,Sn,. More- 
over, a different rate of cooling does not explain the 
difference between a flat plate and a curved shell, for, 
under the same conditions, the time taken for the 
white-metal to solidify was practically the same in 
both cases. 

In the uction of commercial hand-cast. bearings, 
it is to puddle the white-metal until it reaches 4 
temperature about mid-way between its liquidus and 
solidus to obviate the entrapment of air at the bond. 
To study whether such puddling influences the formation 
of Cu,Sn, crystals at the bond, an iment was 
carried out with 7 Sb/7 Cu alloy. The white-metal 
was cast from 495 deg. C. (100 deg. C. above its liquidus) 
and puddied vigorously until the temperature, mea 
sured by a thermocouple, had decreased to 350 deg. C., 








* Loe. cit. 
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ADHESION 
Figl ha Fig.2 














Fie. 4. 7838/7 Cu Attoy Bonpzp To Stes. 
Epes or Frat Prats. x 400. 











Fie. 6. Cu,Sn,; Lymna on FaSn,. x 400. 


at which point water was introduced into the quench 
tank at a rate of 3,000 c.c. per minute. Micro- 
examination of a horizontal section taken from the 
middle of the lined plate showed a continuous chain of 
Cu,Sn, crystals at the bond, with a definite tendency 
for more crystals to occur at the centre of the plate 
than at the edges—that is, precisely the same as the 
distribution obtained without puddling. 

A jig was constructed to give cooling towards the 
bond, 1.e., in the direction opposite to that obtained 
in the standard lining procedure, but at the same rate. 
Two plates of 7 Sb/Cu alloy were cast into the new jig 
and water-cooled at the standard rate of 3,000 c.c. per 
minute. Four adhesion tests were carried out on each 
plate; the average of the eight results was 2-68 tons 
per square inch. Micro-examination showed that the 
bond was practically free from.Cu,Sn,, thus co i 
that cooling from the bond is an essential condition for 
Cu.Sr- formation at the bond. The fairly low bond 
Bui obtained in this case is almost certainly due to 
sh «we cavities, as suggested by Pell-Walpole.* The 
pos.’ lity remains that, if conditions could be arranged 
80 a8 .9 give a compromise between these two types of 
cooling (normally from bond and normally from man- 
drel), rather better adhesion might be obtainable. 

It has been noted above that some tion of 
Cu,Sn, at the bond is to be expected with aaliing from 
the bond. The continuity of the Cu,Sn, layer some- 
times observed, however, suggested t+ some factor 
such as the existence of nuclei for crystallisation at the 
bond might play some part. 

To investigate this hypothesis a steel plate was pre- 
pared in the usual way, then lightly oxidised by heat- 
ing, and left untinned. It was then set up in the jig 
and lined with white-metal in the usual way. The 
white-metal parted readily from the untinned steel 
plate, so, to preserve the “‘ se: ” surface for polishing, 
it was plated with copper. Examination showed no 
tendency to preferential. segregatiou of Cu,Sn, at the 


* Loc. cit. 
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“bond” surface. A few needles were found growing 
normally to the surface, but there was no continuous 
chain. It is clear, therefore, that the steel surface plays 
a part in the formation of Cu,Sn,, probably by providing 
nuclei for o isation. Such nuclei might be pro- 
vided by the steel itself or by the FeSn, layer resulting 
from the tinning operation. If FeSn, be assumed to be 
responsible, it might be possible to obtain a better bond 
by casting. white-metal on to an untinned steel plate 
cleaned in a molten salt bath of the type developed for 
tinning cast iron.* This method was examined by 
cleaning an untinned steel plate by immersion in a 
molten salt bath (75 per cent. ZnCl, + 11 per cent. 
NaCl + 14 per cent. KCl) at 180 deg. C. for 8 minutes 
and then lining it with 7 Sb/7 Cu alloy, using the stan- 
dard procedure. The average bond strength of this 
plate was 1-31 tons per square inch—considerably less 
than that obtained on a plate lined after tinning. 
Micro-examination showed a continuous layer of Cu,Sn, 
on the bond except at the outside, at which the layer 
was intermittent. This method, therefore, accen- 
tuated rather than reduced the tendency to precipita- 
tion of Cu,Sn, on the bond. The experiment showed 
that, with the fused-salt method of cleaning, the 
formation of Cu,Sn, at the bond is not avoided ; it leaves 
in doubt the question whether steel or FeSn, crystals 


remaining portions of the plates. Eight bond tests 
were made ; the average result was 2-2 tons per square 
inch. The micro-sections showed that there was rather 
less Cu,Sn, at the bond than with the tellurium-free 
specimens, but the difference was not very marked. 
As might be expected, copper also provides nuclei for 
Cu,Sn, formation, as was shown by lining a }-in. 
copper plate with 7 Sb/7 Cu alloy; a string of Cu, 
crystals could be seen at the bond. The effect on bon 
strength, however, was less than with steel, the fairly 
high value of 3-6 tons per square inch being obtained. 
This is perhaps attributable to the greater ductility of 
the copper which results in better spreading of the load. 

It has been shown that there are three requirements 
for formation of Cu,Sn, at the bond, namely, high 
copper content, slow cooling from the bond surface 
inwards, and a clean or tinned steel surface. To 
explain these facts the following hypothesis is put 
forward. The part of the liquid ing metal which 
reaches its liquidus temperature first is, in theory, that 
adjacent to the bond surface. In practice, it is probable 
that, owing to disturbing influences such as convection 
currents, the temperature close to the bond surface 
varies irregularly and a number of points at or near to 
the bond reach the liquidus temperature almost simul- 
taneously. Supercooling, however, is known to be 
quite usual in this system, so primary separation of 
Cu,Sn, will only occur at the liquidus temperature when 
nuclei are present. Such nuclei are provided at the 
steel surface either by the steel itself or by FeSn,. 
Crystals of Cu,Sn,, therefore, form first at the bond, 
impoverishing the liquid locally in copper. (Such 
local impoverishment has been observed in some 
micro-sections.) If this impoverishment in copper is 
maintained, these first-formed crystals will be restricted 
in size and more crystals will form farther from the 
bond, in areas of higher copper content. 

On the other hand, if diffusion can occur, copper will 
diffuse into the metal near the bond, allowing the first- 
formed crystals to grow and new crystals to form on 
more bond nuclei. The extent of Cu,Sn, formation 
at the bond is thus controlled by the copper content 
near the bond surface, which, in turn, is controlled by 
the original copper content of the metal and by the 
extent of diffusion. High rates of cooling tend to 
inhibit diffusion and so restrict Cu,Sn, formation at 
the bond. This hypothesis does not account for the 
curious difference observed between the centre and the 
edge of a flat plate, and the less marked difference 
between a flat plate and a curved shell. As has been 
noted above, these differences cannot be attributed 
directly to different rates of cooling. It is quite 
possible, however, that diffusion of copper, which con- 
trols the rate of Cu,Sn, formation, may be influenced 
by temperature gradients consequent on differential 
cooling. 
The conclusion reached as a result of the present 
investigation, that alloys of high copper content may 
have a low bond strength in consequence of Cu,Sn, at 
the bond, is apparently contradictory to the findings 
by Prytherch,* whose results indicated little change in 
bond strength with copper contents from 1-5 to 7 per 
cent. Prytherch used a test in which the bond is tested 
in pure tension, whereas the present series of tests was 
carried out by Chalmers’s method, which imposes, as 
noted earlier, a tearing stress. To investigate whether 
the test method has any influence, some tests were carried 
out.in which the bond was fractured by simple shear. 

Steel plates were lined with white metal in the way 
already described and then cut into strips, each 2 in. 
long by 0-5 in. wide, four specimens being obtained 
from each plate. Holes, counter-sunk to the bond and 
of a size suitable to fit self-aligning grips in a tensile- 
testing machine, were drilled at each end of the speci- 
mens, as shown in Fig. 7, on this page, in which the 


TaBLE III.—Comparison of Results.of Different Bond- 
Strength Tests. 




















act as nuclei, for some FeSn, may be e to form Bond 

immediately the white-metal touches the steel, although Bond | Strength 

insufficient in amount to be resolvable under the Lining Strengt! by |  pesonor 

microscope. Alloy. | Conditions. feat oet Matha | Chisel Test 
On the alternative hypothesis, namely, that the sq. in. | Tons per 

nuclei are vided by the steel itself, a continuous sq. in, 

J ce ee A steel plate was 

t! ‘ore tinned at 450 deg. C. for one hour to build up ; , 

a thiok layer of FeSn,. 1¢-was then lined with 7 Sb/7 |” S0/%# | Standard | 3-43 | 5-47 | Good adhesion. 

= —_ under standard conditions. Micro-examination oo to 
) a continuous chain of Cu,Sn, crystals along the : : — 

thick FeSn, layer, as is seen in Fig. 6, above. Riudies & ~~) eee bes oe - 
A third possibility was examined, namely, that of |7Sb/7 Cu | Air-cool ..| 3-14 2-05 light tap. 

providing alternative nuclei by adding 0-2 per cent. 


of tellurium, so that SnTe becomes the primary phase. 
Two plates were lined under the standard conditions 
with the 7 Sb/7 Cu alloy containing an addition of 
0-2 per cent. tellurium.. Sections were taken for 
micro-examination and bond tests carried out on the 





* See. R. A. Cresswell, Iron and Steel Inst. preprint, 
February, 1946, and ENGINEERING, vol 161, pages 526, 
and.550 (1946). 








steel plate is cross-hatched to distinguish it from the 
white-metal lining. Slots were cut completely across 
and through the steel and the white metal, thus 
isolating an area of the bond of about 0-075 sq. in., 
indicated by a in Fig. 7. The specimens were then 
led in the tensile machine. Results are given in 
able III, which also includes results obtained with 





* Loe. cit. 








324’ 


ENGINEERING. 


APRIL 18, 1947. 








similar imens tested by Chalmers’s method and by 
the chisel test, in which a chisel is placed at the bond 
and hammered. Micro-examination showed the usual 
Cu,Sn, layer at the bond of all the 7 Sb/7 Cu specimens. 

These results show clearly that the effect of Cu,Sn, 
is to reduce the ductility of the bond rather than to 
reduce its ultimate strength in tension or shear, for 
the influence of.Cu,Sn, is only shown by a test which 
affords a measure of ductility. This raises two more 
questions: (a) if tinning conditions are such as to 
allow a thick layer of FeSn, to form, does this have a 
similar effect ?; and (6) is the time of weakness con- 
ferred by Cu,Sn, a potential source of trouble in a 
bearing ? To decide the first question, a steel plate 
was immersed in the tin-pot for 1 hour at 450 deg. C., 


then lined with 7 Sb/34$ Cu alloy in standard condi- | 4 


tions. Tested by Chalmers’s method, this specimen 
gave an average bond strength of 0-17 tons per square 
inch, while a micro-section showed a thick continuous 
layer of FeSn, but practically no Cu,Sn, on the bond. 
The very low bond strength must be attributed, there- 
fore, to the thick layer of FeSn,. ; 

The second question, whether embrittlement of the 
bond by Cu,Sn, impairs the serviceability of a bearing, 
can only be answered conclusively after comparative 
bearing tests. There is at least a strong probabilit 
that, where a bearing is subjected to pounding, suc 
embrittlement will result in failure. It may well be 
that the reputedly unsatisfactory service of alloys 
with high proportions of antimony and copper in 
conditions of alternating load is due more to bond 
brittleness than to the properties of the alloys them- 
selves. In view of this, it is highly desirable that the 
adhesion of bearings should always be tested by a 
method which involves a tearing action (as does 
Chalmers’s method) or, alternatively, measures resist- 
ance to shock (as does the method described by Bradle 
and O’Neill,* using an Izod machine). Methods 
involving static tension or shear are likely to give 
misleading results. 

The addition of cadmium to tin-antimony-copper 
alloys has been shown to increase their hardness, 
tensile strength, fatigue strength, and resistance to 
pounding. It has been suggested, however, that 
cadmium may impair bonding qualities. To study the 
effect of cadmium on the adhesion of tin-base white 
metals to steel, several flat plates were lined with an 
alloy containing 9 per cent. antimony and 2 per cent. 
copper with additions of 1, 2 and 3 per cent. cadmium, 
using different rates of cooling. The results obtained 
indicate that a good bond can be obtained with tin-base 
alloys containing up to 3 per cent. cadmium, provided 
that slow cooling is employed. Rapid cooling gives 
low bond strength in the cadmium-containing alloys, 
in contrast to its favourable effect on the adhesion of 
the cadmium-free alloys. In the latter, rapid cooling 
is favourable to adhesion because it suppresses Cu,Sn, 
formation at the bond and tends to prevent the forma- 
tion of shrinkage cavities. In the cadmium-containing 
alloys, these favourable tendencies are probably nulli- 
fied, as Pell-Walpolet} suggests, by the effect of differen- 
tial contraction. Having a much higher creep strength 
than the cadmium-free alloys, those containing cad- 
mium cannot absorb this contraction so readily by 
rapid creep and cracks form with high rates of cooling. 

Conelusions.—Using ordinary hand-lining methods, 
bonds as strong as the white metal itself can be obtained 
with tin-antimony-copper alloys with up to 34 per cent. 
of copper. The rate of cooling is not critical, but 
rather higher bond strengths are obtained with rapid 
cooling. With alloys containing 7 per cent. copper 
a layer of Cu,Sn, may form at the bond and reduce its 
ductility and resistance to shock. The formation of 
such a layer takes place only when cooling is from the 
bond and the steel is wetted by the metal, but both 
these conditions are, for other reasons, essential to 
continuous bonding. The only practicable method 
found to avoid Cu,Sn, on the bond and to obtain good 
adhesion with 7 per cent. copper alloys is to use a low 
casting temperature and very rapid cooling. The 
chisel test and Chalmers’s test both demonstrate the 
existence of this type of bond weakness, but a plain 
static-shear test does not do so. Tin-antimony-copper- 
cadmium alloys give a good bond strength when slow 
cooling is used. Rapid cooling has a detrimental effect 
on the bond. 





UNITED KINGDOM OUTPUT OF COPPER.—Statistics 
issued by the British Non-Ferrous Metals Federation, 
132, Hagley-road, Birmingham, 16, indicate that 11,655 
tons of unalloyed copper, 16,406 tons of copper alloys 
and 1,334 tons of copper sulphate were produced in the 
United Kingdom during February. The total copper 
content of the 29,395 tons of products manufactured was 
23,047 tons. This represents a consumption of virgin 
copper of 12,982 tons and of scrap metal (copper content) 
of 10,065 tons. 





* Jl. Inst. Metals, vol. 68, page 259 (1942). 
t Loe. cit. 
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ELECTRICAL APPARATUS. 


582,369. Aro-Welding Electrode Holder. ‘The General 
Electric Company, Limited, of London, and A. W. High- 
field, of Birmingham. (3 Figs.) September 13, 1944.— 
The holder embodies a spring-biased switch controlling 
the main current supply circuit, so that the circuit is 
interrupted when the operator’s grip on the holder is 
released. The object of the invention is to maintain 
effective switch contact throughout the welding opera- 
tion, irrespective of slight movements of the operator. 
The hollow fibre block 1 has a cover, and screwed spigote 
at the back and front holding two lengths of horn fibre 
tube. The spigots are bored and contain a sliding 
copper rod 7. The copper rod 7 at the rear end is of 


reduced diameter and is surrounded by a compression | of 


spring held between one end of the spigot and the end 


'Y | surface of a copper junction block 10 screwed on the 


end of the copper rod 7. The junction block 10 is con- 
nected through flexible braided cable with a hollow end 
terminal 12 fixed in the rear end of the tubular casing 
by a transverse fibre peg 13. The terminal 12 receives 
the cable end and an ebonite cap 14 on the end gives 





additional security. The other end of the sliding copper 
rod 7 carries an electrical contact 15. A lever 16 is 
meunted on the block 1 to rock with a bearing pin 17. 
On the pin is rigidly mounted an insulated blade 18, 
which projects into a shaped slot in the -liding copper 
rod 7. In «& bore at the front end of the holder is a 
copper bar 22 with a contact stud 23 on its rear end. 
The bar 22 can slide in the bore, but is prevented from 
rotating by a fixed peg 24 working in a slot. A second 
compression spring between a shoulder at the inner end 
of the guide bore and a shoulder on the copper bar 
urges the bar inwards. The bar 22 forms the main 
support for the electrode and extends beyond the end 
of the tubular holder casing and has a hole 28 to receive 
the electrode rod. A knurled ferrule 29 on the bar is 
screwed against the electrode to retain it in the hole 28. 
When the holder is gripped and the lever 16 pressed 
towards the holder body, the copper rod 7 slides against 
its spring and contact is made between the forward end 
of the rod 7 and the end of the bar 22 to close the 
electrical circuit. The bar 22 will also slide against its 
spring 25 according to the position of the lever 16 and 
throughout the operation effective engagement between 
the switch contacts will be maintained irrespective of 
any slight movement of the lever 16. (Accepted Novem- 
ber 13, 1946.) 


HYDRAULIC APPARATUS. 


583,045. Strainer. Auto-Klean Strainers, Limited, of 
London, and L. H. Stone, of London. (3 Figs.) February 
29, 1944.—The invention is an improved strainer with 
increased filtration area and greater retentivity. The 
support 1 is grooved longitudinally for the greater part 
of its length to form ridges 3 on which the wires 4 and 5 
are coiled. The grooves provide passages for fluid and 
have perforations at the bottom to connect each groove 
with the interior of the support. In the edges of the 
ridges 3 two adjacent helical thread-like recesses are cut 
providing V-shaped notches to hold the coiled filament 
wires 4and 5. The longitudinal grooves end short of the 
lower closed end of the support 1. The thread-like 
recegses extend farther towards that end and terminate 
in grooves of semi-circular cross-section leaving inter- 
vening ribs 10 that are clinched on the ends of the wires. 
The recesses are of different depths and the difference in 
depth is such that the spaces between adjacent wires 
4 and 5 have inclined axes. The two ooils are closer 





than if they were simply laid side by side and owing to 
this the »»itch is smaller and a greater area of filtering 
space per unit of length is attained. The adjacent turns 
of each wire are spaced apart by the recesses to form helica] 
channels, the width of which is greater than that of the 
inclined spaces. The large gaps are valuable and wel) 








_ WS 


(583,045) 


defined pre-filtering spaces considerably greater in mesh 
than the inclined final filtering spaces and retain a 
proportion of coarser particles before the fluid under 
treatment reaches the final filtering spaces, thus extend- 
ing the period over which the apparatus will operate 
efficiently before cleaning of the screen is necessary. 
(Sealed.) 


MISCELLANEOUS. 
582,062. Domestic Flushing Cistern. E. T. Glanville, 
Sunbury-on-Th (2 Figs.) July 12, 1944.— 





The ordinary domestic flushing cistern consists of a 
fixed discharge pipe within a cistern, « closed-top shell 
round the discharge pipe and a valve within the space 
between the pipe and shell which can be lifted to raise 
the water above it to overflow into the discharge pipe 
and initiate syphonic flow. The object of the invention 
is to obviate perforating the outer shell for the valve 
operating rod. In the cistern, the vertical discharge 
pipe 2 has an upper flange to which the crown of a 
bell-like shell 8 is bolted. .The lower edge of the open 
bottom of the shell 8 terminates above the floor of the 
cistern. In the upper end of the pipe 2 a number of 
large ports 9 provide free communication for the flow of 
water into the pipe 2 from the annular space between the 
pipe 2 and the surrounding shell 8. A sleeve 11 encircles 
the pipe 2, over the outside surface of which it can 
move vertically up and down. The sleeve 11, which 





























normally rests on the base, has a flange 12 about the 
middle of its height. A number of radial pins 13 project 
from the top of the sleeve. Between the flange 12 and 
the pins is a loose flat valve ring 14, which fits tle 
shell 8 and overlaps the flange of the sleeve 11, thus 
filling the opening between the edge of the flange and 
the shell. When the sleeve is lifted by the arm 16, 
the flange lifts the valve ring 14, the ring and flange 
lifting the water above, which overflows through the 
ports 9 into the pipe 2, thus initiating a syphonic flow. 
When the sleeve has moved upwards as far as the arm 16 
will allow, the valve ring 14 is carried upwards above 
the flange by the pressure of the discharging water until 
it is stopped by the pins 18. The discharging water 
flows upwards freely from the cistern through the gaps 
between the pins until it overflows into the discharze 
pipe 2. The syphoning of water continues until the 
water in the cistern falls to a low level, allowing air to 
enter the lower end of an air vent tube 18. The tube 18 
extends up to the top end of the shell 8. The sleeve 1! 
with the valve ring 14 drops down to the normal position 
of rest. (Sealed.) 
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THE SPILLWAY BRIDGE OF 
‘SHASTA DAM. 


A GENERAL description of the extensive works 
which are being carried out under the Great Central 
Valley Project in northern California, by the United 
States Bureau of Reclamation, has already appeared 
in these columns.* The basis of the scheme is the 
control of the waters of the Sacramento and San 
Joaquin Rivers to provide irrigation, control floods, 
improve navigation and water supplies, and generate 
power. The major work of the whole project is 
the Shasta Dam, on the Sacramento River. Its 
design and construction have been dealt with,f but 
before describing the spillway bridge, with which 
this article is concerned, the main features of the dam 
may be referred to. It is the second largest concrete 
dam in the world, being exceeded in mass only by 





the Grand Coulee Dam on the Columbia River, in 
the State of Washington, and contains 6,413,000 cub. 
yards of concrete. It has a structural height of 
602 ft., a crest length of 3,400 ft., a base thickness of 
890 ft., and a crest width of 30 ft. Approximately 
4,500,000 acre-ft. of water are stored in the reservoir 
formed behind the dam, when standing at the 
maximum height. 

The dam is of the concrete gravity type and the 
spillway, 375 ft. long, is located on the central 
section. It is of the straight ogee type and has a 
maximum discharge capacity of 187,000 cusecs. 
The maximum fall to tail-water level is 480 ft. and 
the energy concentrated at the bottom of the sheet 
of falling water, at full discharge, amounts to about 
7,200,000 h.p. The overflow is controlled by three 
110-ft, by 28-ft. drum gates, which are mounted 
between concrete piers. The design of the spillway 
bridge was determined by the conditions that it 
should span the full distance between the piers 
without interference with the drum gates; that it 
should provide for highway and pedestrian traffic 





_ * ENomrezemva, vol. 156; page 261 (1943). 
t ENGINEERING, vol. 157, page 1, ef seg. (1944). 








over the dam; that provision should be made for 
the accommodation of the moving gantry crane 
which has to pass over the bridge and which is used 
for the operation and maintenance of the dam; 
and, finally, that it should fit in with the general 
architectural appearance of the completed work. 
That this last condition has been successfully met 
will be clear from the general view of the downstream 
face of the dam, given in Fig. 1, herewith, and the 
nearer view of the bridge, seen from the reservoir 
side, given in Fig. 2, on page 326. 

Drawings showing the upstream elevation of the 
bridge and the plan are reproduced in Figs. 3 and 4, 
on page 326. The total length of the structure is 
386 ft. 6 in., made up of three 125-ft. spans between 
the piers and short cantilevers, 5 ft. 9 in. long, at 
each end. The spans are continuous and of the 
decked plate-girder type, which was considered to 
provide a more economical design than independent 





in Fig. 1. Flow through them is controlled by tube 
valves, actuated by oil pressure, and set in chambers 
a short distance from the upstream face of the dam. 
The conduit entrances are protected by steel trash 
racks and the concrete housings in which these are 
set incorporate guides in which the coaster gates 
slide. The main purpose of these gates is to enable 
the valve chambers to be isolated for maintenance 
or repair, and during normal working the gates are 
operated under balanced hydrostatic pressure, with 
no flow in the conduits. In emergency, however— 
due, for instance, to the failure of a valve—a gate 
might have to be closed under maximum head and 
subjected to large unbalanced ures. The 
resulting high-velocity flow would create downward 
forces added to those due to the weight of the gate, 
materially increasing the maximum load on the 
crane. To prevent this exceeding the load allowed for 
in the design of the bridge, the motor-operated 





Fie. 1. Downstream Smpz or Dam. 


spans. A cross section of the bridge is given in 
Fig. 5, on page 326. As will be seen, the roadway 
is 30 ft. wide, with a 2 ft. side-walk on the upstream 
side and one of 6 ft. 14 in. on the downstream side. 
The total width is 40 ft. 14 in., this including 12-in. 
parapets on each face. The main girders of the 
bridge are at 27 ft. centres, and the rails of the 
gantry crane are placed directly over the girder 
flanges, the rails being set in the concrete of the 
deck so that they do not project or offer any 
impediment to road traffic. The greatest loads on 
the bridge are imposed by the crane, and the 
positions of the rails ensures that these loads are 
transmitted directly to the girders. The crane, 
the general form of which can be seen from Fig. 2, 
spans the highway, and road traffic passes below it. 

The heaviest work which has to be performed by 
the gantry crane is the operation of the coaster 
gates which are used to close the intake ends of the 
102-in. diameter reservoir outlet conduits which 
are situated in the spillway section of the dam. 
There are 18 of these conduits, arranged at three 
levels, as shown in the view of the downstream face 
of the spillway given in Fig. 6, on page 327. One 
of the lower-level conduits can be seen discharging 





crane hoists are fitted with an automatic control 
which limits the maximum possible load to 
300,000 Ib. 

As the extra load due to the operation of the 
crane falls mainly on the upstream bridge girder, 
this is of heavier section than the downstream one. 
The build-up of these girders is shown in Fig. 5; 
the upstream one has a {-in. web plate, flanges of 
8-in. by 8-in. by 1}-in. angles, and ten 1-in. cover 
plates ; that on the downstream side, a web of }-in. 
plate, flange angles 8 in. by 8 in. by 1 in., and four 
$-in. and four 4-in. cover plates. The fixed bearings 
of the girders are located at Pier No. 2, expansion 
bearings being installed at Piers Nos. 1, 3 and 4. 
The piers are numbered in Fig. 3. The bearing 
shoes are secured against possible uplift forces due 
to earthquake action. The girder field splices are 
arranged to splice the web, flange angles and two 
cover plates at the same point, and incorporate 
four angles and eight plates. The floor beams are 
wide-flanged sections set 20 ft. apart and carried 
by built-up brackets from the girders, as shown in 
Fig. 5. At the ends of the beams, shaped brackets 
are provided to carry the sidewalks. The arrange- 
ments can be seen in the view of the bridge during 
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Fig. 3. UPSTREAM ELEVATION 





SPILLWAY BRIDGE OF SHASTA DAM. 





Fie. 2. Upstream Sipe or Brings. 

















































































































floor beams. The deck is an 8-in. reinforced-con- 
crete slab, cast-steel comb-type expansion joints 
being provided in the roadway. A lateral bracing 
system in the plane of the bottom of the floor beams 
was introduced for erection purposes, and can be 
seen in Fig. 8, but it does not form any part of the 
permanent structure of the bridge. Owing to its 
great rigidity as a horizontal beam, the deck slab 
is adequate to carry all lateral loads. 

The methods used in erecting the bridge differed 
somewhat from those whith would normally be 
employed, as advantage could be taken of the 
special equipment which had been installed for the 
building of the dam. The arrangements, which 
were fully described in the previous article, already 
been referred to, consisted essentially of a central 
tower, 460 ft. high, from the top of which seven 
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overhead cables radiated to tail towers, which were | 3,500 ft. by 1,000 ft. The main tower is well shown 


mounted on tracks forming parts of circles. The|in Fig. 1. This overhead-cable system provided 8 
positions of the tail towers could be altered within convenient service for handling and placing the 
limits and the whole system provided an over-| bridge parts and for running the deck concrete. 
head delivery service, for concrete and other | Girder sections, 103 ft. long and weighing 54 tons, 
materials, to any part of an area measuring about ' were swung into place by the use of the cableway. 
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The first girder section, 102 ft. long, to be brought 
into position, was placed with one end resting on its 
permanent anchorage on Pier No. 1 and the other 
end extending a short distance beyond a temporary 
timber bent built on the top of the dam spillway. 
The section is shown being handled by the overway 
cable system in Fig. 8, on page 336, and in position 
resting on the temporary support in Fig. 9, on the 
same page. The second section was then 

with one end in position for a field splice with the 
first section and the other end extending across Pier 
No, 2 to the next field splice, which was 25 ft. beyond 
Pier No. 2. The timber support carrying the out- 
board end of the second section is shown in Fig. 7. 
The third and fourth sections were assembled in a 
similar manner, starting from Pier No. 4 and working 
across Pier No. 3 towards the centre of the bridge. 
A short girder section, placed between Piers Nos. 2 
and 3, closed the remaining gap in the span. This 
description of procedure has been confined, for 
simplicity, to one of the main girders of the bridge, 
but,‘as will be obvious, work on the second girder 
was carried out simultaneously. Fig. 7 shows both 
main girders in position and the floor beams and 
stringers fixed. The safety net shown was fixed 
as soon as possible after the main,girders had been 
placed and before work was started on the erection 
of the secondary steelwork. 

The concrete for the deck was placed by the same 
buckets which had been used for the construction 
of the dam. These were of 8 cub. yards capacity, 
much larger than would normally be used for laying 
a road slab, but they were available. The lower 
timber shuttering was supported by logs resting on 
the inside of the flanges of main girders and the rein- 
forcing steel was supported from cross timbers, as 
shown in Fig. 10, on page 336. Concrete was first 
placed from the ends of the bridge to points 20 ft. 
from Piers Nos. 2 and 3; a section of the centre 
span extending between points 20 ft. from Piers 
Nos. 2 and 3 was then run; and finally, the 40-ft. 
portions over Piers Nos. 2 and 3 were completed. 
The concrete was finished by hand and water-cured 
for 21 days. As wet weather prevailed during the 
laying of the deck, a protective shelter was erected. 
It is shown in Fig. 11, on page 336. The concrete, 
which was supplied from the central mixing and 
batching plant which had been assembled for the 
construction of the dam and which included five 
4-cub. yard mixers, contained 1-45 barrels of cement 
per cubic yard, the aggregate percentages being sand, 
34 per cent.; 4 in. to ? in. material, 34 per cent. ; 
and } in. to 4 in. material, 32 per cent. The average 
strength at 7 days was 2,910 lb. per square inch ; 
at 28 days, 4,820 lb. per square inch ; and at 90 days, 
6,100 lb. per square inch. 

The construction of this bridge formed one of 
the last items in the building of the Shasta dam 
and was not started until October, 1944, although 
work on the danrwas put in hand in September, 1938. 
The bridge was quickly built, the last roadway slab 
being placed two months after a start had been 
made. For information concerning this final 
feature of the dam, acknowledgment is made to 
Mr. H. C. Olander, of the United States Bureau of 
Reclamation. The various photographs from which 
the figures were prepared were supplied by the 
Bureau. 





“ BRITISH Ratiways Facts AND FIGURES.”—We 
have received from the British Railways’ Press Office, 
2, Palace-chambers, Bridge-street, Westminster, S.W.1, a 
copy of the latest issue of British Railways Facts and 
Figures, a 32-page booklet of convenient size for the 
pocket and containing a varied selection of statistics 
and general information, arranged alphabetically, and 
calculated to appeal to a wide range of railway users. 
Copies may be obtained on application to the above 
address. 





H.M. ATRoRAFT-CARRIER “ ARGUS.”—H.M.S. Argus, 
one of the earliest aircraft carriers in the world (though 
not “the first aircraft carrier ever designed,” as has 
been claimed for her), is now in process of being broken 
up at the Inverkeithing yard of Messrs. Thos. W. Ward, 
Limited. She was building at Dalmuir as the Lloyd 
Sabaudo liner Conte Rosso when war broke out in 1914 
and was converted two years later by the builders, 
Messrs. William Beardmore and Company, Limited. 
A full description of the vessel as completed was given 





in the 107th volume of ENGINEERING, in the issues of 
March 28 and April 4, 1919. 
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Atomic Theory for Students of Metallurgy. By Dr. 
WitLt1aM HUME-ROTHERY. Institute of Metals Mono- 
graph and Report Series, No. 3. The Institute of 
Metals, 4, Grosvenor-gardens, London, 8.W.1. [Price 
7s. 6d., including postage.] 

THE aim of the modern theory of the solid state is 
to account for the observed physical properties and 
chemical behaviour of solids by applying quantum 
mechanical principles to interpenetrating and inter- 
acting aggregates of electrons and atomic nuclei. 
This is a formidable programme. The various 
physical properties—mechanical, thermal, optical, 
electrical and magnetic—are exhibited in bewilder- 
ing diversity by different classes of solids. Moreover, 
some, like electrical conductivity, are volume 
properties; others, like thermionic emission, are 
surface properties ; while others, again, like breaking 
strength, are determined by the presence of inrpuri- 
ties or minute structural flaws. Comparatively 
few professional physicists have the time or the 
technical equipment to master in detail the theory 
as worked out so far; nevertheless, even a general 
outline of a theory capable of affording a deeper 
insight into the properties of the materials with 
which he deals is likely to be of considerable assist- 
ance to the applied scientist. 

In this monograph, Dr. Hume-Rothery has under- 
taken the task of presenting such portions of current 
wave-mechanical theory as are either essential to a 
general understanding of its ideas and methods, or 
have special relevance in their bearing upon the 
nature end properties of metals. The exposition is 
divided into six sections. In the first of these, the 
general background of atomic theory from Bohr 
to Schrédinger is outlined. It includes a very clear 
presentation of the Heisenberg Uncertainty Prin- 
ciple. The increasingly abstract character of the 
more recent theoretical developments renders them 
much less comprehensible to those who are not 
mathematically minded. Models, though sometimes 
treacherous, do serve to stimulate the imagination, 
and, while an electron could be visualised as a par- 
ticle pursuing an orbit in space, the attempt to pic- 
ture it secreted within a probability cloud and 
associated with a hypothetical wave is doomed to 
failure. In equations governing phenomena on the 
atomic scale, symbols no longer have any concrete 
counterpart ; but, though they do not admit of 
materialisation, they can be manipulated mathe- 
matically, and the process does lead eventually to 
results that can be contronted with experimental 
findings. Although actual derivations of theoretical 
relations are seldom given in the book, an attempt 
has been made to indicate their origin and explain 
their significance. For the benefit of the serious 
student, references to texts in English are provided. 

The second part is devoted to the structure of 
free atoms and to the configuration of the electron 
complement in the field of the single nucleus. 
The much more complex problem of assemblies of 
atoms forms the subject of Part III. In crystals, 
the atoms are separated by distances of the order of 
10-7 to 10-* cm., and the main effect of the lattice 
periodicity is to broaden the sharp energy levels of 
the free atom into bands which can be investigated 
by X-ray spectroscopic methods. The various 
types of interatomic forces recognised as existing 
between similar and dissimilar atoms are considered 
in turn and the differences between the electronic 
distribution in the single atom and in the atomic 
assembly are carefully brought out. 

Since the general problem presented by an atomic 
assemblage cannot be solved at present even 
approximately, it has, perforce, to be reformulated 
in a version so simplified as to be amenable to 
analysis. Pushing simplification to the limit, a 
start may be made by ignoring the structure of the 
solid altogether and treating the electrons within it 
in a manner analogous to the molecules of a gas. 
The consequences arising from this hypothesis are 
developed under the heading of the ‘‘ Free Electron 
Theory of Metals” in Part IV. In the next stage, 
the methods of wave mechanics are applied to elec- 
trons moving in the periodic potential field arising 
from an idealised solid structure composed of a 
regular atomic array. This leads to the profoundly 





suggestive Brillouin-Zone theory of metals, dis- 
cussed in Part V. It may be noted that further 
details are contained in Brillouin’s Wave Propagation 
in Periodic Structures (McGraw-Hill, 1946), published 
too late for inclusion in the list of references given 
by Dr. Hume-Rothery. 

Up to the present, the newer physical theories 
sealiice saubesotoa tek te momeuir eee 
qualitative e in icting 
quantitative an os aoe some account of what has 
been achieved in the latter respect is to be found in 
the concluding section. Practice is still far ahead 
of theory in metallurgy, and future progress in the 
understanding of metals, and more particularly of 
alloys, will probably depend upon the development 
of more powerful mathematical techniques. Dr. 
Hume-Rothery has rendered a notable service to all 
interested in the basic scientific aspects of _— 
lurgy by compiling this comprehensive survey ; 
the Institute of Metals is to be commended also for 
issuing it in such an attractive form and at so 
moderate a price. 





Roadway and Track. By WauTreR F. Rencw. Third 
Edition. Simmons-Boardman Publishing Corporation, 
30, Church-street, New York 7, N.Y. [Price 5 dols.] 

Mr. Renon’s book gives a simple but comprehensive 

account of methods of maintaining railway track 

in the United States of America, with special refer- 
ence to the practice of the Pennsylvania Railroad, 
and contributes, therefore, to a problem which is of 
greater urgency and public concern at present than 
ever before in the railway history of this country. 
Unprecedented arrears of track maintenance, coin- 
ciding with shortage of labour and rising wages, 
provide a powerful incentive for permanent-way 
engineers to reconsider traditional practice, pursue 
economies wherever they appear, and, in particular, 
to introduce mechanical equipment and labour- 
saving devices to the utmost extent that can be 
justified. For a number of sound reasons, track 
maintenance lends itself more readily in the United 

States than here to the use of mechanical appliances, 

and, during the past 25 years, American experience 

has been accumulating, with an increasing variety 
of devices, intended to save labour or to produce 
good results from low-grade labour wider supervision. 

It is especially in these directions that Mr. 

Rench’s modern survey of good-class American 

maintenance practice should be valuable to per- 

manent-way engineers in this country and elsewhere. 

Needless to say, he has not found it possible, within 

the compass of a single book, to deal with all 

mechanical maintenance methods as fully and 
critically as they need to be studied before important 
decisions can be reached ; but Mr. Rench is himself 
an experienced maintenance man and he presents 
his facts and conclusions no less shrewdly than 
concisely, with the deliberate intention of serving 
the needs of men as practical as himself. Along 
such lines as these, he deals successively with almost 
every aspect of track maintenance and repair 
appliances, ranging from large cranes, excavators, 
ditchers, spreaders, ballast cleaners and rotary snow 
ploughs, down to jacks, drills, and a miscellany of 
small tools. In view of the high initial cost of the 
larger and more complicated power-driven plant of 
this sort, and of the difficulty sometimes encountered 
in using it continuously enough to give an adequate 
economic return for capital and depreciation costs, 
Mr. Rench’s descriptions of multi-purpose machines, 
and his references to methods of adapting or using 
machines in other than their strictly orthodox 
applications, are icularly noteworthy. Also 
remarkable, and likely to be appreciated on British 
railways, is the author’s concern about the inter- 
ruption of traffic, and his consequent emphasis on 
practices designed to minimise line occupation. 
Despite their admitted importance, appliances 
are secondary to Mr. Rench’s book as a whole, 
which covers most of the essential elements of 
the way itself, he deals aspects, ge § 
marking, drainage, and the cultivation of plants 
the slopes of embankments and cuttings. He has 


something to say about soil stabilisation by methods | 


which include cement grouting under pressure, and 
is commendably insistent on the merits of an 
orderly, aesthetic appearance of all features along 





the road. On the subject of the track, he emphasises 
the bis ero of systematic work and the formu- 
lation of for Tenewals and 
repairs. He treats instructively of alternative 
components, and deals separately with the main- 
tenance problems of main lines; yards and terminals. 
A concluding chapter is devoted to the special 
and incidental duties of permanent-way staff, in 
connection with such matters as accidents, crossing- 
protection and general safety precautions. In these, 
as, of course, in numerous other of per- 
manent-way engineering, differences between typical 
American and British practice are inevitable. On 
most questions of principle, however, the objectives 
are closely allied, and the contrasting methods 
described offer material for instructive study. 





Refresher for Technical Men. By A. A. 
Kiar, B.S.,M.E. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 5 dols.] ; and McGraw-Hill Publishing Company, 
Limited, Aldwych House, London, W.C.2. [Price 25s.] 
Tue fairly recent inclusion of aerial navigation 
among the already long list of technologies in which 
trigonometry is an essential item of mathematical 
theory gives added point to the comprehensive 
survey which Mr. Klaf has compiled, with the needs 
of the isolated student particularly in mind.. The 
subject is presented entirely as a succession of 
questions and answers, whereby the text is sub- 
divided into a large number of short sections 
comprising statements of fact, proofs of theorems 
and numerical examples. The three major divisions 
of the book are concerned, respectively, with the 
theoretical elements of plane trigonometry as far 
as the solution of triangles and trigonometric 
equations ; the application of plane trigonometry 
to the elements of vibration, surveying and naviga- 
tion; and the theory of spherical trigonometry 
with special reference to terrestrial and astro- 
nomical triangles. A complete chapter is devoted 
to polar co-ordinates, complex numbers, de Moivre’s 
Theorem, and trigonometrical series. On the prac- 
tical side, the author’s emphasis on significance in 
relation to accuracy in computation, combined with 
unusually detailed attention to logarithms and 
the slide-rule, exemplify his realistic approach 
to the use of trigonometry over a wide range of 
technical work. Far from implying that proofs or 
any other pertinent material is omitted, the term 
“refresher” is used in the title to suggest the 
compact arrangement of the text which will facilitate 
rapid revision by a student with previous knowledge 
of the subject. The book is equally suitable, how- 
ever, for beginners of modest mathematical attain- 
ments. Many hundreds of test problems. A sum- 
mary of formulz, a good index, and numerous clearly 
drawn diagrams are among the other features of a 
book which civil engineers, in particular, should 
value as a work of reference. 





Where Ships Are Born: Sunderland, 1346-1946. By 
J. W. Suir and T. 8. Horpen. Thomas Reed and 
Company, Limited, Sunderland. [Price 1s.] 

In referring to the Sunderland shipbuilding exhibi- 

tion, on page 495 of our 162nd volume (1946), we 

mentioned that “an excellent commemorative 
book” had been published in connection with the 
exhibition, which was intended to mark the com- 
pletion of six centuries of shipbuilding on the River 
Wear. Only a limited number of copies had been 
printed for sale at the exhibition, but this reprint 
is now available for general distribution and may 
be recommended to the attention of all who are 
interested in this major industry of Sunderland 
and district. Though. Is largely “‘ popular” in its 
method of presentation, the book contains much 
authentic historical and statistical information not 
readily obtainable from any other source 
known to us, and is illustrated by reproductions 
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GEOLOGY IN CIVIL ENGINEERING.* 
By Rocrr Rxoapes.t 


ENSINEERING geology, like mining geology, seeks to 
apply the geologist’s special skills for the benefit of 
rho : The : : 


enterprises. assistance which the 
engineering geologist gives to civil engineering is 
analogous to that which the geologist gives to 


insights on practical problems and have thereby 
developed similar and sympathetic professional view- 
points. However, mining and engineering 
geology are concerned with different kinds of engineering 
work and different kinds of problems; both fields 
of geological specialisation, therefore, have developed 
distinct concepts, techniques, and subject matters. 
Engineering geology is born of the engineer’s need that 
someone should interpret geological conditions expertly ; 
not abstractly, but in terms of their engineering signifi- 
cance. Engineering geology has achieved the rank of an 
independent field of geological specialisation, with its 
own objectives, viewpoints, tools and methods, and 
with the beginnings of a literature of its own. 

Although geological principles have been utilised by 
civil engineers since antiquity, engineering geology 
has emerged as an independent profession only in 
recent years. It has been said that every Welsh miner 
was something of a geologist, even before geo 
existed as a science, because he was confronted con- 
tinually by geological conditions to which his daily 
operations had to conform so that he developed auto- 
matically an intuitive, if not explicit, understanding 
of geologic principles. Most civil engineers, similarly, 
have absorbed and used geology from the earliest times. 
Ancient structures in Europe, Asia, and the Americas, 
some still in service and others in ruins, give evidence 
of amazing skill in design and construction; these 
structures have endured for centuries and we cannot 
doubt that principles which we would now call geological 
were recognised and applied. But the geology of those 
times was not a science capable of precise application— 
it was compounded of philosophy, theology and mytho- 
logy; the practical geology that went into those struc- 
tures was like that of the Welsh miner—practical, 
but superficial, untechnical, and more instinctive than 
discerning. William (Strata) Smith (1769-1839), known 
as the “‘ Father of English Geology,” was perhaps the 
first engineering geologist in something like the modern 
sense. He was a civil engineer by profession, and his 
a the sequential succession of strata was made 
during the extensive canal construction in which he was 
engaged. During the middle years of the Nineteenth 
Century, both geology and civil engineering were 
developing into their present forms. 

In the United States, engineering geology in substan- 
tial proportions came in with the Twentieth Century, 
beginning with the occasional employment of consulting 
geologists by civil engineers. During the past 25 years 
there has an increasing employment of staff 
geologists in the central offices of the larger engineering 
organisations and of resident geologists at major. 
engineering projects. Within the past 15 years, large 
Governmental agencies engaged in civil i amas 
have developed central departments to perform 
administer engineering geology. The employment of 
consultants in engineering geol is indispensable 
in major civil engineering undertakings; but it has 
become apparent that, for the full utilisation of geology 
in engi ing works, a resident or staff geologist is 
needed to a ise currently and record the conditions 
encountered as the work progresses, and to establish a 
continuity in the geologic studies which a consultant, 
visiting the works at infrequent intervals, cannot 
supply. Staff or resident geologists over the last 
25 years have been retained by such federal construction 
agencies as the Bureau of Reclamation (Department 
of the Interior), and the Corps of Engineers (U.S. Army 
Engineers), by such State agencies as highways depart- 
ments, and by private and municipal organisations 
engaged in public works, railroad building, and other 
heavy construction. 

A few large engineering projects in the eastern United 
States had retained groups of engineering geologists 
on a permanent basis since the early decades of the 
century, but the first very large group of this kind was 
organised in 1933, when the Tennessee Valley Autho- 
rity was formed to construct a series of large dams 
for the co-ordinated development of power, navi- 
gation, and flood control on the Tennessee Rivor. 
Within i eatin a large central geological 
groups was developed, comprising about 40 engineering 
geologists. In the past dander most federal 
engaged: in civil engineering have established similar 
large groups of engineering geologists. The Bureau of 
Reclamation has retained a series of eminent geologic 





* Paper read before th: Second Pan-American Con- 
gtess of Mining Engineering and Geology, October 1 to 
15, 1946, Abridged. 
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consultants, the most notable being Charles P. Berkey, 
y and Ransome, 


F, L. Ransome, and Kirk Bryan, 
in their studies to 


as the engineering programme The 
ment of a large centralised geologic group followed, | 


The first step in any problem of engi geology 
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pertain to the engineering problem. The engineering 
geologist studies faults, folds, joints, petrography, 
physiogra 


y, groundwater and stratigraphy. 
next step et interpret the significance of i. condi- 
tions in terms that are intelligible and useful to the 
engineer. The faults or joints may be important to the 
engineer because of their anticipated reactions to the 
specific stresses to be induced by a certain type of 
proposed structure; or they may be indicators of 
residual stresses within the rock which may affect 
tunnelling or excavation; or they may dictate that 
special foundation treatment be undertaken to increase 
stability or decrease permeability. An understanding 
of the groundwater regime existing before a dam is 
built may be important only in permitting a prediction 
of the changes which will ensue when the structure is 
in service, and whether these changes will result, for 
example, in reservoir lea . The character of a 
deposit of earth, described in terms of its mineralogy 
or its geological origin, may mean nothing to the engi- 
neer, but to the engineering geologist a knowledge of 
these things may permit an interpretation of the 
physical properties of the material and of its suit- 
ability for use in embankments, canal linings or as a 
foundation. The geologist may determine the petro- 
graphic character of a gravel proposed for use as a 
concrete aggregate ; the. engineering geologist inter- 
prets that character in terms of the gravel’s concrete- 
making properties. 

If the geologist is to obtain information which is 
not merely academic, but is pertinent and specific, he 
must understand the engineer’s viewpoint, his manner 
of thinking, and his blems; moreover, if the 
information is to be sufficiently quantitative for engi- 
neering use, the geologist must apply every possible 
investigational tool. He must have available the 
specialised tools of the laboratory, of geophysics, of 
soil mechanics, and of photogrammetry. He need not 
be a specialist in all of these fields, but he must know 
when they may be applied profitably to his problems 
and know how to interpret and use their results. Most 
problems in engineering geology can be fully resolved 
only by the co-ordinated application of the many 
implements of geologic investigation, both field and 
laboratory ; frequently the final answers in engineering 
geology are compounded of the special viewpoints of 
the geologist, petrographer, the geophysicist, 
hydrologist, the soils technician, and others. 

I do not mean to maintain that all geological pro- 
blems can be solved completely or resolved into quanti- 
tative terms. We know little to-day of the elasticity 
of bulk deposits of rock, or the reactions of rocks and 
soils to specific stresses and strains im by large 
structures. We are at a loss to evaluate the inherited 
stresses which are already resident in the rock. We 
are just beginning to understand the effect of capil- 
larity on the durability of rocks. Frequently we do 
not understand why one rock makes a good concrete 
aggregate while another which is harder, less absorptive 
and more dense does not. Why do some clays expand 
while others do not? How can silt or soil, by the 
action of time and pressure alone, consolidate to a 
rock-like structure ? How much time and how much 
Lea ne tint acim waian? 
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In addition to basic —— ba establish funda- 
mental principles, applied resea experimentation 
are peened to nvdhe aiee techni and methods. 
Particularly, we need research in i ae 
so that the materials obtained for laboratory ysis 
may be more representative of field conditions. 
the same way, we need onde ean in petrogra; y. 

ics, soil mechanics, and photogrammetry 

La rl these tools for a more effective use, so that 
the may obtain for the engineer and for 
himself information which is more quantitative, more 
complete, and more applicable. It follows that 
engineering geology will be satiate s with maximum 
tain spoctalioed aude 4 

to con’ 
ition to the staff of general engineeri 


pro 5 

The main function of the Bureau of Reclamation is 
to get water to the semi-arid lands of the western United 
States. Irrigation isthe primary objective, but most: 


In|leakage from an adjacent canal. 





con : 
magnitude of Bureau’s operations is indi by 
the fact that it has constructed:100 dams with 
a total reservoir capacity of appro 68,000,000 


te met 
i ts, to tion, 
features. Tad 8 pep tae: Ca acs hrs Pox.trd 
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engineering features per month. The large geographi- 
cal area covered by the Bureau’s operation sere i 
necessary Sen geoiegiete should be widely scattered and 
yet co-ordinated through a central headquarters which 
can effect technical supervision, serve as a central 
repository of all geological information of 4he Bureau, 
of quality and standard methods of 
procedure — ap itt ger facilities for labora- 
tory operations a reservoir of specialist personnel. 

The. central Geology Section comprises a nuclear 
group of engineering geologists and units of specialists, 
specifically trained in the application of groundwater 
geology, geophysics, library and bibliographic research, 
and photogrammetry to engineering problems. One 
unit specialises in the field investigation of construction 
materials. The Section includes a well-equipped Petro- 
graphic Laboratory and another laboratory for the 
application of the principles of soil mechanics to 
the study of earth materials. This central Geology 
Section was established within the Division of Engineer- 
ing and Geological Control and Research so that, in 
addition to the facilities directly supervised by the 
Section, it might also have the direct assistance of the 
other technical Sections of that Division which are 
preoccupied with related technical interests. Engin- 
eering geologists are scattered strategically throughout 
the Bureau area; each of seven Regional Offices has 
a resident staff of geologists and, as required by the 
current programmes, geologists are assigned to sub- 
regional offices and to specific major projects. The 
geologic staff of the Bureau, includi specialist 
engineers and scientists, numbers about one hundred. 

The applications of geology to reclammation engin- 
eering are many and varied. The following summarised 
case histories illustrate the application of geological 
laboratory studies to engineering and the co-ordination 
of field and laboratory to supply more complete answers 
to engineering problems than could be obtained either 
in the field or the laboratory alone. 

The Malheur Siphon—The Malheur siphon is a 
feature of an irrigation system in the State of Oregon. 
It is approximately 23,000 ft. long and the portion under 
peo ration consists of welded steel pipe 80 in. in 
diameter, supported by concrete piers. Within three 
years after completion, the piers were suffering 
poe. gta laterally and vertically, of such magni- 
tude that the siphon kinked in one place and in other 
places threatened to fall from its supports. The field 
geologist reported that shales of the Payette formation, 
formed the eed of — a and he obtained 
undisturbed sam for stu the Petrographic and 
Earth Materials aborntociee, "it was alts the 
laboratories that the shales contained bentonite and 
would swell conspicuously when wet. Further field 
studies disclosed that the shales continued downward 
to great depth and the leboratory undertook to deter- 
mine the “ swelling pressure,” so that a calculation 
could be made of the depth at which the swelling 

re would be equalled by the superincumbent 

oad ; any remedial measures to be adopted wouki 
necessarily have to be — down to this depth. 
It was found that the swelling pressure equalled the 
— of the empty siphon plus 60 ft. of overburden 
= e full oe plus 30 ft. of overburden. Inasmuch.as 
topography would not permit gravity drainage to 
such depths, it was decided to investigate the possibility 
of cutting off the source of the water which was saturat- 
ing the shales. Observation holes were drilled over 
the surrounding area to permit a detailed analysis of 
the groundwater. A contour map of the water table 
disclosed the direction of groundwater flow and indi- 
cated that groundwater recharge was occurring by 


Tabemnthee dochpan ” : The Materials 
ratories an impervious asphaltic lining 
for the canal. No further displacement of the siphon 
has been reported. Opportunities for. this kind of 
field-laboratory co-operation are becoming more 
frequent and important with the increasing use of 
unconsolidated materials as foundations. : 
(To be continued.) 





FILM ON GEAR GENERATION.—Messrs. Alfred Herbert. 


. | Limited, Coventry, inform us that they have now avail- 


able a two-reel 16-mm. sound film in colour produced 
by the Fellows Gear Shaper Company, dealing with the 
generation of gears, cams and other profiles and their 
testing and measurement. The film takes approximately 
55 minutes to show and Messrs. Herbert are prepared 
to lend it, free of charge, to responsible firms, societies 
and institutions. Applications for bookings. should be 
made-to the firm’s publicity department at Coventry. 
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PROTECTIVE FINISHING OF 
ELECTRICAL EQUIPMENT. 


- A paper on “ Protective Finishing of Electrical 
ae thee by Mr. F. Widnall and Mr. R. 
Ni und, before the Installations Section of the 
‘Institution ‘of Electrical i on Thursday, 
February 13. In recent years, said the authors, there 
‘had been many developments in the sphere of applied 
chemistry; which had led to gréat improvements in the 
durability of protective finishes. It was useful to 
élassify the various conditions under which the equip- 
ment would operate and thus establish the degree of 
protection required. In addition, it was also n 
to consider whether the protection was to be strictly 
uiilitariari or partly decorative. For outdoor equip- 
mént exposed to the elements, the temperature and 
humidity range to which the finish would be subjected 
must be decided, while the number of days on which 
rain or snow fell indicated the frequency of surface 
wetting. This had a bearing on the speed of corrosion 
attack. Sunshine was an important factor in outdoor 
exposure, as its destructive effect on many finishes, 
i ly paints, was very marked. The combina- 
tion of high temperature and high humidity was the 
most destructive and considerably reduced the life 
of protective finishes. In factories and similar build- 
ings the conditions were somewhat easier, as the equip- 
ment was sheltered from direct contact with the 
elements and sunlight, and the temperature extremes 
were not so great. For domestic service, the finish 
had to be decédrative as well as protective. The 
temperature and humidity conditions were the same 
as in factories, but the finish might have to withstand 





attack from soap, water, fats and household oils and 
must retain its colour and polished surface. These 
additional requirements governed the whole design 
of the exterior of domestic appliances and even the 
materials and methods used in their manufacture. 

: The temperature and humidity conditions for apparatus 
im marine service or e adjacent to the sea coast 
‘were the same as those for outdoor service. The effect 
of exposure to sunlight would, however, be a maximum 

' ‘grid salt spray would always be present. Salt solutions 
attacked most metals and were particularly damaging 
to exposed aluminium and its alloys and to steel. The 
éleetro-chemical effect. between dissimilar metals was 
destruetive in marine service, but care in finishing 
components would often obviate this. In equipment 
filled with oil or other dielectric media and having 
component parts requiring a surface finish, attention 
must be: paid to the effects of the medium on the 
finish and the possibility of the finish adversely affecting 
thé properties of the medium. Acid fumes or other 
corrosive vapours also attacked the finish, as did 
cutting oils. 

' The wide range of protective finishes available to-day 
might be divided into six broad classes, that is, self- 
protective materials, electrolytic finishing processes, 
chemical finishing processes, paint finishing processes, 

“vitreous enamelling and metal spraying. Examples of 
the first class were gunmetal, aluminium alloys, cera- 
mics, stainless steel and plastics. Their use was the 
first. possibility to be considered in the early stages of 
design and, in many cases, particularly where a decora- 
tive appearance was required and the economics of the 
design permitted, they were the ideal solution. All 

-deposited metallic coatings, such as those 


some degree of corrosion resistance. The metals in 


cadmium, tin, copper, nickel, chromium, silver and, 
to some extent, rhodium and gold. For purely protec- 
tive on iron and steel, cadmium and zinc were 


ke: for a subsequently applied paint finish, was used 
with, Geir-quveam in. war time. The use of chromium 
plate as a protective and decorative fini: wes well 

Chromium was always applied over an 
adequate undercoat of nickel, as the thichness which 


tions, but close control was essential for good 
An alternative to chromium plating for some purposes 
was speculum fini This was a form of electro- 
bronzing which gave @ bright surface, similar in appear- 
ance to chromium but whiter in colour. 
. +, Where.a high degree of reflectivity was required, as 
in lamp proj and similar devices, silver plating or 
, ised aluminium might. be used.. In all 
initial agg ag and the average 
during life were im) 
‘had yet to be fo 


ih 


the ideal 
‘which had a 


was to ensure a continuous film, 
from porosity. The durability of a plated finish 
could be greatly enhanced by careful choice of the 


There were a number of chemical finishing processes, 
most of which were used for pre-treating the metal 
prior to applying paint. All such treatments provided 
an increased resistance to corrosion. The processes 
generally used were passivating for steel sheets, zinc- 
base die castings and zinc-plated parts, and anodising 
for aluminium and aluminium-alloy sheets or castings. 
Paint finishes might be divided into two general 
classes—air drying and baking. As- protection for 
heavy gear, where appearance was not important, 
coatings of red paint or the more recent chromate- 
base paints, followed by air-drying oil-based paints, 
had been standard for years. The more generally 
interesting finishes to-day were the air-drying cellulose 
group and cellulose-cum-synthetic groups, which were 
sometimes air-drying, and the various synthetic paints, 
which generally required baking. 

Metal spraying was a process by which articles were 
coated with a metal layer by bombarding the surface 
with thousands of tiny particles of molten metal. 
Sprayed coatings could be applied to any desired 
thickness from 0-001 in. upwards, depending only on 
the time of application of the spray. The surface 
sprayed must have an. open texture and, with metallic 
surfaces, this was obtained by shot blasting and similar 
processes. Metal spraying was an alternative to 
galvanising, hot tar dipping or electroplating for large 
or awkward surfaces, which could not be easily handled. 
As it was a pure metallic coating, which could be 
built up in thickness, it could give 7 toa protection 
than either of the other methods. e process known 
as aluminising was an adaptation of metal spraying 
for protecting iron and steel from scaling at high 
temperatures. It consisted of applying an aluminium 
coating to the article to be treated and, by heat treat- 
ment, alloying the aluminium to the base metal. 

Vitreous enamelling was the most durable of 
finishes. It was practically unaffected by ordinary 
wear and tear and was completely impervious to water. 
It suffered, however, from the disability of being 
inflexible and was easily chipped. Such defects were 
epee to repair satisfactorily. This made it 

ifficult to handle in manufacture and transit, but, 
because of its durability, it was one of the most widely 
used finishes. The vitreous enamel “ frit ’ was applied 
by swilling or spraying the article to be coated after 


suitable cleaning processes. The water was then dried 
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-steel 
tray, because the cost of this was a small proportion 
of the eost of the components and the labour of wiring. 
In many cases, where a number of visible components 
were assembled in one article which needed 


to have a good the greatest difficulty was experi. 
enced in surfece blemishes in the different parts, 
some of which might be castings some metal 


els. For such a case, a broken finish was desirable 
somata tended to conceal minor surface’ defects. 
In one case, to obtain a smooth single-colour finish of 
cates. crepe! the labour involved was 120 man- 
, Which was largely taken up with filing defects, 
rubbing down and prime coating. By using a baking 
synthetic splatter finish, the labour was reduced to 
10 man-hours for an sati appearance. 

On mass production, costs of finishing often 
formed a large item of expenditure which was governed 
by the materials used and the manufacturing and 

ishing methods adopted. It was quite possible 
that finishing costs could be halved by a proper study 
of the process and technique adopted. There were one 
or two more specialised cases which would be of interest 
to électrical engineers. Copper immersed in oil had a 
considerable effect in increasing the tendency to sludge. 
This tendency could be reduced, if not eliminated, by 
tin-plating or by applying a protective paint finish 
which was not affected by the oil and which did not 
itself affect the oil. Other liquid dielectrics, such as 
chlorinated diphenyls and similar materials, usually 
exercised a powerful solvent effect on most organic 
finishes. It was therefore inadvisable to use them for 
protective purposes. The influence of oils, particularly 
cutting oils, on finishes used on motors was a maiter of 
manufacturing interest. 

The durability and performance of any finish rested 
largely in the hands of the operators applying it and 
their work, in turn, depended on the control of the 
finishing shop. The testing and control of finishes 
fell into two : the initial approval, which would 
be the function of the a priate laboratory, and the 
day-to-day control, witch Goskl be carried out by 
the factory. The only final test of any finish was a 
service test, but as finishes were expected to last for 
many yars, some form of accelerated test must be 
used. The correct evaluation of these tests was, 
however, difficult, and they should be correlated. with 
service tests as quickly as possible. The testing of 
electroplated deposits was fairly straightforward, as 
the thickness of plating required was well established 
for most conditions and most metals, and might be 
measured by one of several methods. The other 
important feature was the porosity of the coating. 
This could be checked by the use of ferroxyl or ferro- 
cyanide papers or by immersion in boiling distilled 
water followed by three hours’ drying in air. In the 
first case, the number of spots formed in the paper 
was observed, and in the other the number of rust spots. 

An unusual form of test was the ‘‘ sweat box.” This 


. | consisted of a chamber with water in the bottom, 


which might be heated by thermostatically-controlled 
heaters. A sloping framework formed from D-section 
copper tube was fixed in the chamber at. an angle of 
about 10 deg. to the vertical and cold water was 
passed through the tubes. The samples to be tested 
were suspended on the framework with the flat surfaces 
in contact with the flat side of the tubing. The heaters 
maintained the water at a temperature sufficient to 
keep the air in the chamber at 100 deg. F., 95 per cent. 


of the circulating water, and hence there was a constant 
condensation of water on its surface. The test hed 
been found useful for chromium-plated articles, hot- 


the | tinned wire shelves, and sample paint panels for refri- 


tor work. Salt-spray teste had been widely used, 
Gob the sovaite Saas dlihenls 40- lateral The most 
satisfactory general test was 
this always took a time. 








should reach the secretary, 








and these wi! high corrosion resistance had a lower 
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AIR-BREAK CONTACTOR STARTER 
FOR TEXTILE MACHINERY. 


A NEW pattern of contactor-type across-the-line 
starter has , beén on the market recently by 
Messrs. Brookhirst Switchgear, Limited, Chester. This 
starter, whith is rated at 5 h.p., is suitable for use on 
440-volt three-phase 50-cycle circuits, and, 
originally designed for loom-control duties, it is stated 
to be suitable also for use on other types of textile 
machinery. It is designed to comply with British 
Standard Specification No. 587 as well as with the 
Board of Trade and the Institution of Electrical Engi- 
neers’ Regulations. The wearing parts are reinforced 
to ensure trouble-free service under the arduous 
operating conditions which are met with. 

The starter consists essentially of an isolator and 
auxiliary switch, a triple-pole contactor with main- 
taining switch, and pole solenoid overload trips 
with oil dashpot time-lags. All these components are 
mounted on a of asbestos-Bakelite compound 
which is in a dustproof case of cast aluminium 
or cast iron, the general appearance being as shown in 
the accompanying illustration. i i 


contactor and is arranged to break in advance of the 
main contacts, thus ensuring that the load current is 
always made and interru by the contactor. The 
isolator itself is with an overcentre quick 
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make-and-break mechanism, which is interlocked with 
the door of the case. This ensures that the latter 
cannot be opened when the isolator is ‘“‘ on,” while the 
isolator cannot be closed when the door is open. The 
fixed contacts are spring-loaded and those at the top 
also carry the incoming terminals. A Bakelite shield 
with a suitable warning microphone is placed over the 
live parts to make inadvertent access impossible. 

The contactog is designed for frequent operation 
under fullload Sonditions. The operating magnet is 
of the clapper t with a U-shaped fixed portion. 
All the faces of the magnetic contacts are: ground 
to fine limits. The laminations are of high-grade 
electro-magnet steel and are insulated from each 
other. During assembly they are pressed together 
hydraulically and are riveted while under pressure to 
prevent loose laminations. Shade rings are fitted in 
the top part of the armature, an arrangement which, 
combi xs with the fact that the laminations are under 
high compression, ensures, it is claimed, noiseless ser- 
vice. Permanent alignment of the magnet with the 
armature is guaranteed by the provision of a strong 
bearing, which forms an integral part of the magnet 
and armature side plates. , The contacts are so 
that a rolling action takes place when the contactor is 
being closed or opened, In this way clean and un- 
pitted contact faces for carrying the load current are 
ensured. The insulated braids, which connect the 
moving butts to the terminals, are highly flexible and 
liberally rated. The whole moving-contact assembly, 
a8 well as the armature, can be dropped back for inspec- 
tion, and for the replacement of the coil or contacts, by 
lifting a catch. Lana ¢ epson fl eap-sereger 
can be pulled off the magnet limb when the i spli 

i fat yietag byegy nar agnor 7 vay 
The arc, which is drawn when the circuit is in . 
18 guided by lain shield, which is slipped over 
the contacts. the four poles of the contactor, one 
is used as a maintaining switch, while the other three 
form the main poles, An additional switch can be 
attachéd to the underside of the contact carrier for 
controlling a remote pilot lamp. 


It is claimed that the contactor provides complete 


overload protection for both motor and operator, in 
a de on el by a failure of the 
supply, it can only re-started by performing the 
requisite switching operations. An overload trip coil 
is provided on each phase. These act on a common 
trip lever, the movement of which operates the self- 
resetting trip switch. Oil dashpot time-lags are pro- 
vided for each trip coil and these produce an inverse 
current-time ing characteristic with settings of 
100 per cent., 125 per cent., 150 per cent. and 175 per 
cent. full load current. These settings are marked on 
® calibration strip and the can be easily 
on conde nh pn Aig ick and definite 
operation ip switch is ensured b viding 
the dashpots with an escapement action, which, comes 
yr as the plunger leaves the narrow throat 

In ing this starter special attention has been 
os to cabling arrangements. One flange, which 

ta with }-ir. conduit thread, is provided at the 
the case for the incoming lines, while at the bot- 
om are —_ similar on — face in three 
directions, thus viding a i ent for 
running out cmuletin for the motor cad cesteel con- 
nections. Generally, the starter will be controlled by 
remote two-point buttons or other control switches 
actuated either automatically by limit switches or 


by the o rod of the loom. In addition, a 
remote lamp can be controlled by the starter and, 
for this , an auxi switch and 5-ampere fuse’ 
are for the protection of the circuit. If 
local buttons are ired, they can be mounted 


in a recess on the top of the starter and are connected 
to the latter by flexible insulated leads. 





NOTES FROM SOUTH AMERICA. 


Ir is believed that the only South American countries 
which hold large accumulated sterling balances in 
London are Argentina, with 126,000,0001., Brazil with 
some 60,000,0001., and Uruguay with about 30,000,0001. 
Argentina’s balances will be disposed of through the 
proposed purchase of the British-owned railways in that 
country. Undoubtedly, both Brazil and Uruguay 
would have preferred to use their sterling balances to 
purchase urgently-needed engineering and transport 
equipment, but as, unfortunately, Britain cannot supply 
these to the extent expected, it now appears that both 
republics may reluctantly follow Argentina’s example 
by buying out British public-utility concerns operating 
in their respective countries. 

The loss of British ownership of railways, etc., in 
these three countries would be particularly regrettable 
as representing a further substantial cut in income from 
British investments abroad ; but, at the same time, all 
these transport undertakings in South America require 
modernisation and re-equipment. In this connection, 
it has been pointed out that the British-owned railways 
in Argentina were constructed according to British 

rds. In consequence, they have been in the past 
rge purchasers of British equipment, the value of 
such purchases having frequently amounted to 
10,000,000. a year. It is estimated that, in the next 
five years, it will be necessary to spend at least 
36,000,0001. on Argentine railways alone, over and 
above current maintenance, in order to complete post- 
war schemes for modernisation. As the potential 
business, expressed in value, would represent a sub- 
stantial percentage of the total of British exports to 
Argentina, it is important that British suppliers should 
exert themselves to retain this trade. There is no 
reason why they should not retain it, but they must 
create in Argentina, as well as in the other countries 
concerned, efficient sales organisa’ —, nt 
Spanish-speaking representatives (or Portuguese-speak- 
ing, in rs. pore of Brazil) of outstanding experience and 
personality, and also expert technical advisers. Busi- 
ness methods in the individual South American markets 
must be studied, and British practice made elastic, 
and adaptable to local requirements. Dates of delivery 
are of equal importance, as much of this business will 
go to the country able to supply goods quickly. The 
importance of “ standards ” cannot be over-emphasised. 
Railway technical advisers have done valuable spade 
work in obtaining recognition for many British stan- 
dards, at the same time keeping in touch with local 
technical thought, and this must be continued. 

The lo-Argentine trade treaty, which expired at 
the end of 1946, has been renewed indefinitely, and, as 
British exports to Argentina will thus continue to have 
privileged Customs duties, British trades will be relieved 
in that respect of loss and uncertainty. Argentina is 
enjoying such export prosperity, however, as to feel in 
a position to pick and choose the countries from which 
counter-purchases will be made, and trade pacts are 
being concluded with several countries. Argentina’ 
favourable trade balance for 1946 reached the enormous 





Fences 1,600 million pesos (say, 100,000,0001.) ; but, 
: Britain was the largest customer for Argentine 





exports, the United States led as the supplier of Argen- 
tine papers (665 million -pesos against 159 millions in 
1945) followed by Britain, with 308 million pesos against 
116 millions. Hitherto, Argentina has been Britain’s 
traditional commercial stronghold in South America, 
but North Americar: interests may be 6 to take 
full advantage of the fact that a United States Technical 
Mission is visiting Argentina in order to assist the 
Government there in carrying out the ambitious Five- 


Year Plan of development of transport, , ote. 
Apart from railway equipment, tina urgentl 
ships, which is a promising line for British 


exporters, particularly as Argentina is developing a 
maritime spirit and has been convinced by the war of 
the necessity of possessing a mercantile marine instead 
of relying upon foreign shipping. Already, many 
vessels have been bought in the United States and 
Italy. Another interesting development is the . 
chase by Argentina from North America of 15 heli- 
copters, for use on coastal patrol work, at a cost of 
2,000,000 dollars. The policy of the present Argentine 

t is to foster national manufacturing indus- 
tries, and there is a wide demand for factory equip- 
ment; hence the exclusion of spare parts for certain 
machinery from the group of imports into Argentina 
for whith prior permits are granted only after previous 
examination. For these items, permits will now be 
granted in the normal way at the basic official selling 
rate of 17-03 pesos per £. A further agreement has 
been signed by Argentina with Bolivia on similar lines 
to the recent agreement with Chile, whereby Argentina 
will lend substantial amounts for a plan of public works 
in Bolivia designed to develop e between the two 
countries, with particular attention to the expansion 
of the coal and iron industries, as well as railway, road 
and irrigation services. In pursuit of the national 
Five-Year Plan, Argentina proposes to build some 
4,000 miles of road, including five arterial roads con- 
verging on Buenos Aires, and has already purchased in 
the United States road-building material to the amount 
of 9,000,000 dollars. Also, as part of the Plan, the 
sum of 90,000,000 pesos is to be spent on a 30-cm. pipe- 
line, about 1,000 miles long, to convey natural gas from 
the oil district of Comodoro Rivadavia to Buenos Aires. 
The city of Buenos Aires, under its separate Five-Year 
Plan, pro to spend 723 million pesos (about 
45,000,000/.) on various public works. 

Heavy engineering schemes in South America are 
likely for some time ahead to bé centred mainly upon 
improving transport, communications and wer 
supplies. In Uruguay, the port authorities of Monte- 
video propose to expend some 7,000,000/. on improve- 
ments and extensions at the docks. The 15,000-ton 
floating dock recently purchased by Uruguay from the 
British Government has arrived from Bermuda. 
There is still little alleviation of the transport crisis 
in Brazil. Plans for extensions of quays at Rio de 
Janeiro are calculated to require three years to complete, 
and the programme for similar works at Santos is likely 
to take at least five years. The President of Brazil has 
authorised the opening of a credit equivalent to 300,000. 
to meet expenses in connection with railway construc- 
tion in various States. Brazilian railways have 101 
locomotives on order with the General Electric Com- 
pany, 63 being Diesel-electric units, ranging in weight 
from 43 to 64 tons, and the rest electric locomotives 
of 60 to 165 tons. The Central Railway of Brazil 
has ordered in the United States, from the Budd 
Company, 63 stainless-steel cars of various types. 

A British Agricultural Mission has arrived in Rio de 
Janeiro and is studying the possibilities of increasing 
trade between the United Kingdom and Brazil in 
agricultural machinery, etc. Later, the Mission will 
visit Uruguay, Argentina and Chile. It is reported 
that about 1,000,000. of the Brazilian budget alloca- 
tions for 1947 are to be applied to new hydro-electric 
developments in various States, about 400,000/. being 
for the Paulo-Affonso power station. With reference 
to the plan approved in April, 1945, under which the 
Government of the State of Rio Grande do Sul were to 
form a company to undertake the production, trans- 
mission and distribution of electricity throughout that 
State, it is reported that the State Government do not 
consider it convenient at present to invite public sub- 
scriptions to the proposed 7 cent. preference shares 
which are to form half of the company’s capital. 
Instead, the State Government have decided to. borrow 
100 million cruzeiros (a quarter of the capital) from the 


Federal Savings Bank. 
The Brazilian Minister of Finance states that the 
Export-Import Bank of Washi has granted Brazil 


a credit of 7,500,000 U.S. dollars, to be used for the 
purchase in the United States of machinery, equipment 
and constructional material to enable the Cia. Vale do 
Rio Déce (the national iron-mining undertaking) to 
complete its of railway construction. The 


's | Brazilian Government. will furnish within 30 months a 


further 3,000,0001. for wages, etc., and material; A 
Sao Paulo company (Cia. Nacional de Laminacées de 
Metais) have made arrangements with the Aluminium 
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Union, Limited, of Canada, to establish a complete 
aluminium industry in Brazil. In its initial stages, the 
scheme provides for e ion of the existing produc- 
tion of aluminium g' with material imported from 
Canada, but later it is intended to set up a rolling mill 
and various factories to produce a wide range of finished 
aluminium afticles from bauxite mined in Brazil. 

There is such an acute shortage of dollar and sterling 
exchange in Chile that, so far, very few import permits 
have been granted since the beginning of this year, and 
little improvement in the position is expected in the 
immediate future. It is thought, however, that 
priority will be given to imports of capital goods, par- 
ticularly transport material. Under a recent decree, 
machinery for new industries and for modernising or 
extending existing factories is to be imported free of 
Customs duty up to December 31, 1947, provided that 
such undertakings are considered necessary or useful 
to the national economy. ‘ine Chilean State Railways 
have bought rolling stock and equipment from the 
United States to the value of 7,000,000 U.S. dollars, of 
which 5,000,000 dollars will be advanced by the 
Export-Import Bank of Washington and the rest by 
the manufacturers. A recent law authorises the issue of 
7 per cent. bonds for 180 million pesos to finance the 
construction of two tunnels which will improve com- 
munication by road between Santiago and Valparaiso 
and between Santiago and Los Andes. The service of 
the loan will be financed by an additional tax on petrol 
sold in the Santiago and Valparaiso districts. The 
Minister for Public Works will shortly present a Bill 
to Congress in connection with an extensive irrigation 
plan for the whole of Chile. 

The Government-owned concern in Peru called 
Corporacién Peruana del Santa, which is engaged in 
carrying out the extensive industrialisation programme 
at the port of Chimbote and in the Santa River Valley, 
has just placed in Lima a second series of bonds for a 
total of 15,000,000 soles (600,000/.). The funds are 
to be used for the completion of the Canyon del Pato 
hydro-electric installation, the modernisation of the 
Santa Railway, the purchase of equipment for the mole 
at Chimbote and for municipal improvements at that 
port, for the construction of iron-ore port of San 
Juan in the Marcona-Nazca region, south of Lima, for 
the completion of the Marcona-San Juan branch of 
the Pan-American Highway, and the completion of 
surveys and investigations for the establishment at 
Chimbote of iror and steel mills, a cement plant, elec- 
trolytic zinc and lead plants, and other undertakings. 





HEAVY-DUTY AUTOMATIC TURRET 
LATHE. 


Mzssrs. ALFRED HERBERT, LimiTED, Coventry have 
recently extended their existing range of automatic 
machines by the introduction of a new heavy-duty 
turret lathe, known as the Herbert No. 5A Auto-Lathe, 
as shown in the illustration above. While the previous 
range consisted of three machines for handling small to 
medium-sized work, up to a swing of 16} in. over the 
bed, the new lathe has a 25-in. swing and has been 
designed with the necessary features to obtain the best 
results from the use of Ardoloy and other carbide tools. 
Except for loading and removing the work, the opera- 
tions of turning, facing, boring, drilling and reaming are 
fully automatic, and it is claimed that four or more 
machines can be run by one tool setter and one feeder. 

The headstock front and rear cross-slides and the 
turret slide are mounted upon two V guides which 
extend for the whole length of the bed and which are 
hardened to 478-555 Brunell by Messrs. Herbert’s 
Flamard process. The 15-h.p. totally-enclosed fan- 
cooled main driving motor and the automatic speed- 
change gearbox are situated at the back of the bed 
below the headstock, and the five-grooved speed-change 
control drum is in front on the extreme left. The 
automatic feed box for the turret and cross-slides is 
at the other end of the bed, also at the back, and its 
six-grooved control drum is in front on the right. The 
rege Awagane controls for the driving motor, the switch 

or the coolant pump motor, and a hand lever for 
“inching” the main spindle when loading work into 
the chuck are all accommodated in a control box in 
front of the headstock. The trip mechanism for chavg- 
ing spindle speeds is carried in a bracket which extends 
from this box over the top of the speed-change drum, 
and hand-operation of the trips is provided by levers 
situated in the control box, on each side of the “‘ inch- 
ing” lever. The headstock is adjustable along the 
bed and the spindle runs in roller bearings. The front 
and rear cross-slides are independent, both for adjust- 
ment along the bed and in operation under feed control, 
ptm. nae be Rhadinseestior ired. 

motions of the turret slide are normally controlled by 
the feed- drum, but the slide is also equipped 
with hand-feeding gear for use when setting-up. Lubri- 
cation of the h k and driving sense to tivebed by 
filtered oil, from a sump in the base of the 
gearbox, a similar arrangement is provided in the 








‘ 


feed gearbox. The cross-slides and the turret slides are 
lubricated by oil baths in their saddles. A motor-driven 
centrifugal pump delivers the coolant to a distributor 
and the supply is controlled by a valve above the 
headstock. Two large chuck guards are provided to 
prevent splash, the front guard being mounted on rollers 
for easy removal when loading or removing the work. 

The automatic operation of the speed-change and 
feed-change mechanism is controlled by the setting of 
dogs, in the grooves of the respective control drums, 
which trip actuating levers connected to the gear and 
feed boxes, The automatic speed changes are effected 
through Herbert multi-grip clutches working in con- 
junction with removable slip wheels ; four changes can 
be obtained from any one set-up. The range in spindle 
speeds is from 13 to 417 r.p.m., and the changes can be 
made at any time during a cycle or when a cut is in 
progress. To prevent spiral tool-return marks on the 
work, the spindle can be stopped automatically and 
instantly by a self-adjusting multi-disc brake. The 
separate slip gears, as selected for the required fast and 
slow speeds, are inserted under covers at each end of 
the driving gearbox, and there is an electrical inter- 
lock which requires the replacement of the - covers 
before the driving motor can be started. Automatic 
changes in fine and coarse feed speeds for the turret 
and cross-slides can be obtained in two ranges of seven 
speeds each, the required range being engaged by a 
hand lever on the back of the feed box. From the 
range selected and in the required sequence, any of the 
seven feeds is engaged automatically during the cycle 
of operations and, if necessary, while a cut is in progress. 
The fine-feed range is from 24 to 305 cuts per inch 
and the _oarse feed, from 13 to 165 cuts per inch. 

The feed-speed changing mechanism and the feed, 
indexing and idle motions are controlled by nine trip 
levers mounted above the feed-change control drum. 
Seven of these levers are available for operating the 
change-feed selecting mechanism, which engages the 
appropriate gear wheel from a series of seven wheels in 
the feed box, while the remaining two levers regulate, 
in turn, through an idle-motion clutch, the approach, 
withdrawal and indexing of the turret. This move- 
ment of the turret slide is obtained from a grooved cam 
drum situated in the lathe bed near the end of the 
guides, the groove resembling a screw thread which 
returns on itself. A float on the turret slide 
with the groove and the cam makes three revolutions 
for the forward and backward motions of the turret, 
for each turret face. Time for the operation of facing 
tools is allowed by a dwell at one end of the cam drum.: 
During the dwell at the outward end of the stroke, 
the turret is indexed by a modified Geneva motion, 
and, after indexing, is locked automatically. 

The front and rear cross-slides are adjustable along 
the bed for distances of 10} in. and 9 in., respectively, 
and each slice is operated independently by a constant- 
stroke ved cam drum which makes one revolution 
for forward and return movement of the slide. 


The | The float in the cam groove is carried on an inter- 


mediate slide which is connected to the cross-slide by 
an adjustable lost-motion device, and a micrometer 
feo waaay Aly ange co for fine setting. Each cross 

has its own timing mechanism for independent 
operation at any time in a cycle, or more than once if 





required, and the adjustment is made by means of dogs 








HEAVY-DUTY AUTOMATIC TURRET LATHE. 


MESSRS. ALFRED HERBERT LIMITED, COVENTRY. 





— a= male 2.5, te 


on Geneva discs in the saddles of the slides, working 
in conjunction with multi-toothed setting clutches on 
the driving shafts of the cross-slides. 

To obviate the damage which would follow reversal 
of the driving motor due to incorrect electrical con- 
nection, operation of the automatic speed and _ feed 
changes is prevented by a free wheel in the idle-motion 
driving mechanism. The rotational direction of the 
motor can be checked without starting it, as the wired 
connections are such. that, if the coolant pump motor 
is started first and observed to be rotating correctly, 
the rotation of the driving motor will also be correct. 
All the -electrical equipment, including the isolation 
switch and fuses, is accommodated in the machine and 
is suitable for a 380/550 volt three-phase 50-cycle 
supply. Alternative equipment for 200/365 -volt 
three-phase 50-cycles supply can be provided at extra 
cost. 





EXHIBITION OF DOMESTIC HEATING AND COOKING 
EQUIPMENT.—The Coal Utilisation Joint Council have 
arranged for the permanent display of the latest types 
of domestic solid fuel heating, cooking and hot-water 
appliances in a showroom at the Building Centre, 9, 
Conduit-street, London, W.1, and the exhibition was 
formally opened by Lord Simon of Wythenshawe, 
chairman of the Fuel and Power Advisory Council, on 
April 16. The efficient and labour-saving appliances on 
view, which are now in production, represent the develop- 
ments of research during recent years, and the display 
provides an opportunity for all wh ay be interested 
in domestic sdlid fuel burning equipment to inspect the 
various designs and to obtain full information. At 
luncheon after the opening ceremony, when the chair 
was taken by Mr. J. C. Gridley, C.B.E., President of the 
Coal Utilisation Joint Council and member of the 
National Coal Board, Lord Simon stated that, if modern 
appliances burning smokeless solid fuels were generally 
adopted, 10,000,000 tons of coal per annum would be 
saved and 50 per cent. more heat would be produced for 
domestic purposes. 





FLOTILLA LEADER FOR NORWEGIAN Navy.—The 
flotilla leader which was laid down as H.M.S. Crown by 
Messrs. Scotts’ Shipbuilding and Engineering Company, 
Limited, Greenock, has now been completed and has been 
sold by the British Government to the Royal Norwegian 
Navy. She is asister ship of the Battle class of destroyers, 
with a displacement of 1,710 tons and a designed speed 
of 34 knots. H.N.M.S. Oslo, as the vessel is now named, 
was handed over recently to Commodore J. E. JacobeeD, 
O.B.E., of the Royal Norwegian Navy, by Captain J. E. 
Sissmore, D.S.C., R.N., Captain Superintendent of 
Contract-built Ships. 





SaLvaGE oF UsepD Krarr Paper Baes.—Quoting ® 
statement issued by the Minister of Works, the Nations! 
Council of Building Material Producers, 2, Caxton-street, 
London, S.W.1, have issued an appeal for the salva? 
of used Kraft paper bags employed for the distribution 
of cement and other powdered products. Full informa 
tion regarding the salvage value of the bags may b¢ 
obtained on application to Messrs. Harding and Pest, 
Limited, Terminal House, 52, Grosvenor-gardens, LoD: 
don, 8.W.1. (Telephone :. SLOane 2148.) 
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Fie. 1, OntenvaL InsTRUMENT. 








Fra. 2. 





Fie. 3. Fryat Form or Instrument. 


LEAK-TESTING INSTRUMENT FOR 
VACUUM-BRAKE SYSTEMS. 


We are indebted to the London Midland and Scottish 
way Company for the following details of an instru- 
ment for detecting and measuring leaks in the auto- 
matic vacuum-brake systems of railway vehicles. It 
been devised by Mr. J. 0, Cowburn, B.Sc., formerly 
the Engineering Section of the L.M.S. Research 
ttment, who was recently awarded the company’s 
Herbert Jackson Prize for this work, as recorded on 
204, ante. 

t is not practicable to maintain the vacuum-brake 
‘ystem of a vehicle perfectly air-tight, but it is neces- 
“ry to limit the rate of leakage from the atmosphere 
into the cries of a train to an amount which can be 
balanced y the auxiliary air ejector of the locomotive. 
lea are tested before every new or repaired vehicle 

ves the works, but hitherto it has not been possible 





to apply a satisfactory periodical leak test when 
vehicles are in service. The new portable instrument 
has been developed for this purpose. It was considered 
desirable to dispense with a stop watch for determining 
the rate of leakage, so the instrument comprises a small 
reservoir with a standard leak, the rate of leakage of air 
into which is compared with that of air into the 
vehicle system by observing two vacuum gauges 
which are made with a common dial and case for 
convenient use. Two views of the prototype instru- 
ment, which weighed 35 lb., are given in Figs. 1 and 2, 
herewith, and the final form of the instrument, which 
weighs only 16 Ib. and is much more compact, is illus- 
trated in’ Fig. 3, in use for a train test. 

A standard precise leak is obtained with a length of 
capillary tube made of corrosion-resistant metal, as 
used for’ hypodermic needles. Such a tube is con- 
venient for this because the desired rate of 
leak may be obtained by cutting it off to a particular 





REAR VIEW OF ORIGINAL INSTRUMENT. 


length. The rate has been fixed at 2 in. of mercury 
a minute between 21 in. and 19 in. of vacuum. One 
end of the capillary tube is soldered into a screwed 
brass plug, as shown on the left-hand side of Fig. 2. 
This plug, which is shown dismantled on the right-hand 
side of the illustration, is screwed into one end of the 
cylindrical reservoir with the tube inside, and contains 
a filter which excludes dust from the tube. The duplex 
vacuum gauge contains two elements which actuate 
concentric pointer spindles. It is mounted on top of 
two vacuum-hose couplings with an intermediate 
isolating cock, the spindle of which carries another 
cock for exhausting and isolating the standard-leak 
reservoir. One element of the gauge is connected to the 
reservoir and is distinguished by a red pointer, and the 
other element, actuating a black pointer, is connected 
to the vacuum-hose coupling which is used for the 
vehicle under test. 

To test a vehicle, one end of the train pipe is closed 
by its stopper and the instrument is coupled between 
the other end and a Source of vacuum, which may be 
an engine, with or without vehicles attached, or a 
separate exhauster. The cock handle is moved to a 
position marked “ create,” which allows the same 
vacuum to be created in the reservoir as in the train 
pipe of the vebicle under test; thus both gauge 
pointers move to indicate the same degree of vacuum, 
and, when the maximum vacuum is attained, the handle 
is moved to the “ test” position, which isolates and 
closes the reservoir and the train pipe. The different 
rates of leakage are then readily observed. It is still 
possible, of course, to measure the rate with a stop 
watch, and the standard leak is tested periodically in 
this way. The capillary tube and filter assembly is 
easily renewed. The ports of the cocks are so arranged 
that, in moving the cock handle from “ create” to 
“ test,” and immediately after the instrument has been 
shut off from the exhausting source, the reservoir 
remains in communication with the train pipe of the 
vehicle under test for a brief interval, thus ensuring 
that both are subjected to the same vacuum at the 


beginning of the leak test. 


INTERNATIONAL TOWN-PLANNING EXHIBITION. —AnR 
international planning exhibition, entitled ‘ Thirteen 
Nations Plan for Better Living,” is to be held at the 
Institution of Civil Engineers, Great George-street, 
London, 8.W.1, from May 6 to 24. It will include 
material from Great Britain, the United States, the 
British Empire and many European countries. The 
sponsors are the Town and Country Planning Associa- 
tion, the Institution of Civil Engineers, the Town Plan 
ning Institute, and the Institution of Municipal and 
County Engineers. 
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THE IRON AND STEEL INSTITUTE. Bombay ; Herbert Arthur Dewson, Slough ;_ Andrew PERSONAL. 
THe annual of the Iron and Steel Mitiiebroagh ai ch i pre Heseltine, Viscount FatMouTH has been re-elected President 


Institute will be held on Welnoodey, Thursday. and 
Friday, May 14, 15 and 16. The technical discussions 
on the first day will be held at the offices of the Institute, 
at 4, Grosvenor-gardens, London, 8.W.1, and those on 
May 15 and 16 at the Institution of Civil Engineers, 
Great George-street, London, S.W.1. The annual | Gomdr 
dinner will held at the Conna Rooms, Great 
pig agg London, W.C.2, at 7. ei somchtalle gic: 


May 15. 

"Hs slevting on the fant’ de 7 Will be devoted fo the 
sigintelion pad emunion of a * on the 
Hardenability of Steel,” contained im 
No. 36 of the Institute. After an 


by Mr. D. A. Oliver at 10 a.m., the sr 
Pha say yer A of End- 
Curves,” introduced by Dr. Steven and * The 


Influence of Chemical Composition on Hardenability.” 
by Mr. J. Glen. The session isdue to end at 12.45 p,m. 
aot Se Che eneen, See Seen the matters to 
be discussed will be Mig ng, org Hardness and 
Transformation Ranges from Enad-Queneh Harden- 
ability Curves,” introduced by Mr. T. FP. Russell, 
and a The Influence of agg a ae Ay | 
Properties,” introduced by Mr. W Bardgett. A 
final address will be given by Mr. D. A. Oliver. In the 
evening, at 8.30, Dr. C. Sykes, F.R.S., will deliver the 
second Hatfield Memorial Lecture, on “ Steels for Use 
at Elevated Temperatures,” at the Institution of Civil } London 
ineers. 


On Thursday, May 15, the morning session opens at 
9.55 when after the transaction of the official business 
the Bessemer Gold Medal will be presented to Sir 
William Larke. Following the presentation of other 
medals and awards five papers will be discussed, 
namely, ““A New Scheme for the 
sel of Ferrous Alloys,” by Messrs. E. J. V: 
and y; “Graphite Formation in Cast 
and in Nickel-Carbon and Cobalt-Carbon Alloys,” by 
Messrs. H. Morrogh and W. J. Williams; “ A Note on 
the Mode of Occurrence of Tellurium in Cast Iron,” by 
Mr. H. Morrogh; “A Photographic Investigation of 
the Brightness Temperatures of Liquid-Steel Streams,” 
by Mr. J. A. Hall; and “ A Symposium on the Con- 
tamination of Platinum Thermocouples,” by the Liquid 
Steel Temperature Sub-Committee of the Alloy Steels 
Committee of the British Iron and Steel Research 
Association. The meeting will be adjourned at 1 p.m. 

In the afternoon of Thursday, May 15, from 2.30 to 
5.00, four papers will be presented. The first two, 

will be discussed jointly, = with “‘ The Opera- 

tion of Open-Hearth Furnaces with Coke-Oven Gas,” 
by Mr. D. Kilby, and “‘ An Experimental Furnace for 
Investigating Open-Hearth Furnace Combustion Prob- 
lems,” by Messrs. A. H. Leckie, J. F. Allen, G. Fenton, 
J. R. Hall, and C. Cartlidge. The second two papers 
will also be jointly discussed. They are entitled, 
“ The Application of Slag Control and an Investigation 
of Basic Open-Hearth Slags,” by Dr. T. Fairley ; and 
“* The Effect of Temperature on the Phosphorus Reac- 
tion in the Basic Steelmaking Process,” by Messrs. 
K. Balajiva and P. Vajragupta. 

Te final session of the meeting will be held on Friday, 
May 16, from 10.30 a.m. until 12.30 p.m., when three 
pa will be presented and jointly discussed, namely, 

irst Report of the Rolling-Mill Research Sub-Com- 
mittee of the Iron and Steel Industrial Research 
Council”; “ Fluctuations of the Distribution of 
Torque between Rolling-Mill Spindles,” by Dr. E. A. W. 
Hoff; and “ The ‘Agpiation $0 to Shaping Processes of 
Hencky’s Laws of Equilibrium,” by Mr. E. Siebel. 





INSTITUTION ELECTIONS. 


INSTITUTION OF CrvIL ENGINEERS. 


Member.—Walter David Binger, B.Sc. (Mass.), New 


York; Brigadier- Desmond Harrison, 0.B., D.S.O., 
R.E, , London, 8.W.1. 


Associate Member to Member.—Basil Hyde Barker, 
B.Sc. (Eng.) (Lond.), m, Burma; George 
Alfred Davies Cochrane, O0.B , B. Sc. (Eng. ) (Lond. )» 
New Delhi, India ; Charles Doveton Crosthwaite 
B.Se. (Eng. ) (Lond.), Maidenhead ; Thomas Burnaford 
Davey, B.Sc. (Emg.) (Lond.), Havant, Hants. ; Bernard 
Classon Drummond, B.Se. (Eng.) (Lond. ), Lahore, 
India ; Alexander Frew, Jun., Glasgow, C.2 ; Clifford 
Hargreaves, B.Sc. (Eng. ) (Lond, ), Comodora Rivadavia, 
Argentina ; Fritz Langbein, Wellington, New Zealand ; 
Mahmoud Wasfi, Cairo, Egypt; Leonard Charles 
Whiskin, London, E.C.1. 

InstrruTe oF Marine ENGINEERS. 


; ag “ag Beck, Richmond ; James jamin 
Bryce, Belfast a 


Joseph ; Alexander Rive Cangh 
oseph Beaumont t Collingw Lieut. 
Harry Cooper, R.N., Devonport ; in 


Newcastle-upon-Tyne ; ; Dadabhoy Burjorji Daruvala, 


who > Morley H Grieves ie 
: Owen lope, Christchurch, 
Henry Stewart. tone Ae elage pay 


William pees oe rsen, Westport, 
N.Z.; Richard Heaton yfield, Sutton ; 
Mc ull, Lancs.; Lt.-Comdr. (E) Francis 
Orlando Egbert May, R.N. (ret.), Plymouth ; Robert 
Mothersdale, Edinburgh ; Harold Ernest Palmer, West 
pool; Douglas Richard Palmer, Dover; Lt.- 
Comdr. (E) pa 4 Norman Richardson, R.N.V.R., 
Leatherhead ; ohn Gordon Clunes Smart-Dalgleigh, 
Wallasey ; AB Robert Storey, Edinburgh. 
Mesociate to Member—James Carmichael, Thornton- 
Lanarkshire 


hall, ; John Ambrose Cornish-Bowden, 
London, S.W.1; J jorgio, London, E.C.2; 
Report | Robert Douglas Farrar Kidd, Adelaide, 8, Australia. 


Associate Member —Lieut. (E) Derek Dibben, 
Jone Hoigeen, DAC. BN. Workin aos Oh) 
John Richard Seear, R.N., Croydon. - 

iate to pode Menten, Beriaids Yates, 
, London, §.E.3. 
Instrrorion or SrrvcruraL ENGINeERs. 
Ferriday, Auckland, 
George 


Associate Banter to sg e Serge Boris, 
Canberra, Australia ; Cecil Jackson, Leto Norman 
Charles Sidwell, Corley, near Coventry ; Sidney Stevens, 

; Daniel James Tonks, Maidenhead. 

gree & Member.—Dudley James Clapham, Purley, 
Su 3; Peter Scott Ferguson, Edinburgh; Anthony 
Rudolph Jackson, Salisbury, S. Rhodesia ; Ian Alexan- 


orton, Birmin; ; Gilbert Gardner Natusch, 
Middlesbrough ; Ro Hume Ogden, Shire Hall, 
Gloucester; David Hugh Hamilton Skinner, Parys, 
O.F.8., South Africa. 


Graduate to Associate Member.—George Alexander 
Flook, Cardiff; Richard James aes Tettenhall, 
Staffs. ; Arnold William Hendry, Buckie, Banffshire ; 
Kenneth Norrey, Salford. 





BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Build- 
ing Research. Technical Paper No. 29. Weathering 
T'esta on Asbestos-Cement Roofing Materials. By Dr. 
F. E. Jonzs. H.M. Stationery Office, Kingsway, 
London, W.0.2. [Price 1s. net.]} 

Administration in Tropical Dependencies. By 
Georce V. O. BULKELEY, in collaboration with 
Ernest J. Smrru. The Railway Gazelle Offices, 33, 
Tothill-street, Westminster, London, S.W.1. 
208.) 

Alignment Charts : Construction and Use. By Proressor 
Maurice Krattomix: Second printing. oD. van 
Nostrand Company, Incorporated, 250, Fourth-avenue, 
New York, U.S.A. [Price 2-75 dols.} Macmillan and 
Company, Limited, St. Martin’s-street, London, W.C.2. 
[Price 14s. net.] 

Electroplating and Metal Finishing Standards. The 
Metal Finishing Association, 27, Frederiek-street, 
Birmingham 1. [Price 2s.] 

Screw Tug Design. By A. CALDWELL. Hutchinson and 
Company (Publishers), Limited, 47, Princes-gate, 
South Kensington, London, 8.W.7. [Price 18s. net.) 

United States Bureau of Mines. Miners’ Circular No. 58: 





Coal-Mine Accident-P; Course—Section 5. 
Baplosives Accidents in Bituminows-Coal Mines. Super- 
intendent of 


U.S. Government Printing 

Office, Washington 25, D.C., U.S.A. [Price 20 centg.] 

Smithsonian Institution, Washington. Report on the Pro- 
gress and Condition of the United States National 
Museum for the Year Ended June 30, 1946. Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C., U.S.A. [Price 30 cents.] 

Canada. Department of Mines and Resources. Bureau 
of Mines. Publication No. 817. Peat Moss Deposits in 
Canada. By Haratp A. LEVERIN. The Director, 
Mines and Geology Branch, Department of Mines and 
Resources, Ottawa, Canada. [Price 25 cents.) 

Metodi di Analisi Chimica Siderurgica. By GaETANO 
Gaviour. Editore Ulrico Hoepli, Milan. [Price 
Lire 1200.) 

British Catalogue of Plastics. An Encyclopedia of the 
Plastics Industry for All Users of Plastic Materials. 
The National Trade Press, Limited, Drury House, 
Russell-street, Drury-lane, London, W.C.2. [Price 
50s. net.) 

Emden and Watson’s Building Contracts and Practice, 
Supplement to Fifth Edition. By W. E. Watson. 
Butterworth and Company (Publishers), Limited, 
Bell-yard, Temple Bar, Strand, London, W.C.2. 
[Price 2s. 6d. net.] 

Central Electricity Board. Nineteenth Annual Report 
lst January to 31st December, 1946. Whitehead 





Limited, 72-78, Fleet-street, London, E.C.4. 


[Price 
1s. net.) 





and Mr. E. CROWTHER, M.Eng., and Sir ERNEsT Huey, 
K.B.E., have been elected vice-pres‘< ents of the Gas Re- 
search Board, for the year 1947-48. Dr. E. V. Evans, 
h ., M.Inst.Gas.E., who has been chairman 
of Council of the Board since its inception, hasrelinquished 
this position and has been succeeded by Dr. Hanoi 
Hoxties, Controller of Research of the Gas Light and 
Coke Company. 

Dr. ©. H. Descu, F.R.S., President ef the Iron and 
Steel Institute, has been elected an honorary member of 
the American Institute of Mining and Metallurgica) 
Engineers. 

Mr. G. B. Barton, M.Inst.C.E., engineer (London), 
London and North Eastern Railway, has been appointed 
assistant chiet engineer in suecession te Mr. ¥, E. Hanrni- 
son, O.B.E., M.Inst.0,E., who is retiring on May 21. 
Mr. J. I. OaMPBE., assistant engineer (construction), 
Lendon ares, has been made engineer (Lemdon) in su: 
cession to Mr. Barton. 

Mr. C. G. Renoxp has retired from the office of Presi- 
dent of the Engineers’ Club, 17, Albert-square, Man- 
chester, 2, after serving two years in that capacity; he 
has been succeeded by Mr. E. E. Baker. Ma. B. Rovir 
and Mr. A. G. Livesay have been re-eleeted honorary 
treasurer and honorary secretary, respectively, for the 

Mr. ©. F. J. Pranows-Oarter, 0.B.E., has resigned his 
post as director and general manager of the Metal and 


» | Preduce Recovery Depots (controlled by Morris Motors 


Limited, on behalf of the Ministry of Supply) and has 
been appointed general manager ef the newly-formed 
ALUMINIUM WIRE aND CaBLe Company, Limirep, Port 
Tennant Works, Swansea, and at 10, Buckingham Place, 
London, S.W.1. 

Dr. FRANKLIN Kipp, F.R.S., Superintendent of the 
Low-Temperature Station, has been appointed 
Director of Food Investigation, Department of Scientific 
and Industrial Research, in succession to Dp. C. 8. 
Hanes, F.R.S., who has become head of a biochemistry 
unit set up by the Agricultural Research Council at 
Cambridge University. Dr. E. C. BaTe-SmirH, M.Sc., 
senior principal scientific officer at the Low-Temperature 
Researeh Station has now been made Superintendent of 
that Station. 

Mr. G. R. GooDALL, M.Sc., A.M.LMech.E., AM.LE.E., 
has been appointed to the Colonial Serviee as an electrical 

and mechanical engineer in the Publie Works Depart- 
awd Uganda. 

Mr. G. H. Hopewett has been appointed managing 
director of Foster Wheeler Limited, Aldwych House, 
Aldwyeh, London, W.C.2. Mr. H. Formeretty is con- 
tinuing as chairman of the board. 

Dr. J. W. Jenxmy, B.Sc. (Lond.), yo pmaed — 
general manager of a new department pmen 
and research of Tube Investments, Limited, Birmingham. 

Mr. F. 8. Mrrman, C.B.E., has been elected a director 
of Messrs. C. E. Johansson, Limited, makers of gauges 
and small tools, Coventry. 

Dr. J. E. Garsmpe, M.Se.Tech. (Manch.), has beer 
appointed head of the Chemistry Department, Northamp 
ton Polytechnic, St. John-street, Londen, E.C.1. 

Mr. ©. R. Baton has been appointed manager of the 
Cardiff plant sales division of Messrs; Crompton Parkin- 
son Limited, as from May 1. He succeeds Mr. D. NIELD. 
who has retired but is remaining temporarily in 4 col 
sultative capacity. 

Mr. J. S. BowpzEn has resigned bis appointment with 
the Ministry of Supply to take up a position as seniot 
assistant in the Technical Service and Developme 
Section of the Tin Research Institute, Fraser-road. 
Greenford, Middlesex. ; 

Mr. NorMAN PARKINSON, M.Sec., has resigned bi 
appointment with the British Aluminium Compaty, 
Limited, Research Laboratories, Kinlochleven, to take 
up that of metallurgist in the Research Department, 
English Electric Company, Limited, Stafford. 

Messrs. ELLIOTT BROTHERS (LonpDoN), Lamren, (en 
tury Works, Lewisham, London, 8.E,13, inform us ths! 
their Birmingham office has been removed from Albert: 
street to 9, Caroline-street, Birmingham, 3. (Telephone: 
2037.) 

Messrs. AUSTIN AND LANG (Sams), Lamrrep, Gunite 


House, Great West-road, Brentford, Middlesex, hav § 
appointed 


Messrs. E. H. Jones (Macrane TOO) 
Lurep, to be distributors of the “ Lanzer ” precision 
rotating centres, for London and the Southern Counties. 
Warwickshire (except the Coventry area), and Lancashir 
and Cheshire. By mutual agreement, the trade mt 
“ Microset,” used by Messrs. Austin and Lang and 7 
Mrssrs. J. and H. Surru, Luarep, Leeds, is now to 
utilised only for the products of Mesers. Austin and Lané. 


Mussrs, MacRoME Laarep are moying their he! 


Morris | office and, as from Monday, April 28, their address 


be: Aldersiey, Wolverhampton. » Totten 


(Telephone : 
hall 52001.) 
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NOTES FROM THE NORTH. 


working | the steelworks is being extended to 
operate furnaces more fully—continuous opera- 


for 
satistacteny seaulte..  Phex:teel supply, however, still falls | market, have been expressed 





steel to users engaged 
on mining-equipment, locomotive and wagon building and 
repair. 


> plant, éte., and - this Government 
rl re en Nae leaner 


general ¢onsumer. Re-rollers are among those affected, 
and some have been so badly curtailed that they have had 
to restrist: their working week for want of “semies.” 

Shipbuilding and engineering firms have had rather better | 
deliveries:this month than in the first quarter, but still 
are not getting nearly enough to keep them working at. 
normal speed and capacity. Export trade has been cut 
down substantially, compared with the first period: of the 
year, and instructions have been received to give Den- 
mark, Sweden, and Finland priority ; in view, presum- 
ably, of the important materials those countries send to 
us. Steel serap remains very scarce, and pig-iron output 
Set ee ee eee te ore 
pro v 


aay A ee ee wre 





Scottish Machine Tools.—Makers are fully engaged on 
the usual standard heavy tool produets, but orders are 


still being seriously held up by the acute shortage of |. 


electric motors to operate the new machines. Export 
orders are cireulating freely, but home market re-equip- 
ment programmes are still taking the great bulk of output. 
These export orders recently included contracts for a 
complete set of shipyard machine tools for Portugal. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Steelmakers are having to reduce the 
make of steel in accord with fuel supplies, which are still 
inadequate; and, im turn, the rolling mills and forges 
cannot seeure all the blooms and billets they need to.| 
satisfy the requirements for sheets and bars of the makers 
of small tools, files, and other steel products. The 
allocations of steel to seme makers of steel products are 
extremely low, the cut being as much as 70 per cent. te 
75 per cent, im the case of the cutlery trades, which are 
heavily beoked both on home and export account. More 
than 60 per eent. of cutlery orders are for export. Steel 
shortages. are hampering all heavy and light branches of 
industry and are mainly responsible for delays in the exe- 
cution of ordets for tailway materials, urgently required 
for the construction and repair of locomotives and 
wagons, Developments in special steels include an 
improved type of stainless steel designed to afford special 
resistanee to oil corrosion ; an experimental shipment has | 
been made tothe Trinidad oilfields. Considerable 
ture has been sanctioned for the re-equipment and re- 
organisation of works which have not yet completed their 
turn-over from war to peace products. Heavy machine 
tools have. been ordered te considerable values; for 
example, Hadfields Limited, are to spend 1,500,0001. in 
re-equipment over the next five years. Some Government 
war equipment has been removed from steel and engineer- 
ing works, but there is still a fairly considerable quantity 
of plant amd maehinery about which the Government has. 
not yet made # decision, and which is impeding the 
installation of new plant. 


South Yorkshire Coal Trade—Produetion of coal has 
been hampered by three strikes at collieries. ‘The rest | 
of South Yorkshire collieries have’ been working well 
and supplying a gtowing quantity of coal. Railway | and 
pr ger doen! ech aang 
ow stocks, gas undertakings been receiving 
rather deliveries. Spe otra 

report alow state of stocks and what they consider to’be 
an i allocation of coal, in view of their liability | usable 
to callg to “ exvort ” current through'the grid. Ooking 
coal is searee, and the make of coke is consequently below 
the requirements of industry.and the domestic market. 





, worked in six days, as at present, they will work 42} hours 


NOTES FROM THE SOUTH-WEST. 
CaRpDIFF, Wednesday. 
The Welsh Coal Trade.—F¥ears that the introduction 


for some time past by operators on the Welsh steam-coal 

during thé past week. 
Captain J. Elliot Seager, when he wae elected President 
of the Cardiff Chamber of Commeree, said that he could 
not see how enough coal would be produced under it to 
meet home and export requirements; output would not 


South Wales miners, by a majority of about four to one, 
have accepted proposals for the introduction of the five- 
‘day week. This will mean that, instead of the 48 hours 


in five days, though their pay will remain unaltered. 
Trading conditions remained diffieult on the Welsh steam- 
coal market throughout the past week. There was a 
sustained demand for all grades from inland sources, but 
collieries had very little coal available, as practically the 
whole of current outputs was being lifted by deliveries: 
under standing contracts to the public utilities and other 
high-priority users. As a result, exports continued in 
abeyance and there was very little prospect of resump- 
tion. Deliveries of bunker descriptions, which have been 
made at the rate of about 10,000 tens a week during the 
past eight months to Merseyside, have now come to an 
end. Contracts for the supply were made when normal 
deliveries from Midiand sources were cut off by repairs 
to a railway tunnel. Cokes and patent fuel were in 
brisk request, but remained extremely scarce. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate continued to display 
some activity and sales were satisfactory. Makers have 
healthy order books, and the total of unexecuted orders 
is in exeess of the aggregate at the corresponding period 
last year owing to the increased volume of export business 
transacted. In the export market, the demand is streng. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel production con- 
tinues to fall vastly short of current needs and while a 
rather more hopeful view is taken of the near future, as 
yet impediments to expansion of business are difficult to 
surmount. Customers are pressing persistently for 
larger deliveries. under extensive running contracts 
and are in the market with new orders, but makers of 
nearly all descriptions of material have burdensome 
commitments and are markedly disinclined to entertain 
buyers’ offers. Inadequate rail transport, effects of the 
fuel crisis and shortage of man-power still contribute 
largely to the inability of manufacturers to enlarge, 
materially, output of commodities urgently needed for 
essential purposes. Distribution of coalisonanimproved 
seale, but cons».aers are calling persistently for still 
larger quantities. Deliveries of other raw materials are 
net. unsatisfactory. Supplies of native ironstone are 
better than for some time and imports of high grade 
foreign ore are ample for users’ requirements. 
Foundry and Basic Iron.— All branches of the foundry 
trade are seriously hampered by the shortage of pig iron 
and some restriction in allocations of tonnage are un- 
avoidable until eonditions permit enlargement of produc- 
‘tiem. High phosphorus pig, in particuiar, is wanted in 
larger parcels for the light casting plants, where exception- 
ally heavy quantities of good cast iron scrap are moving 
regularly into consumption. 
Hematite, Low Phosphorus and Refined Ircn.—The 
‘limited make of East-Coast hematite is taken up as it 
becomes deliverable and consumers experience increasing 
difficulty in covering requirements, while outputs of 
‘low and medium phosphorus grades of iron are steadily 
absorbed and expanding demand for refined iron threa- 
‘tens to strain sources of supply. 
Manufactured Iron and Steel.—Semi-finished and 
finished iron manufacturers have bookings that assure 
great activity of plants for some time and steel producers 
are still hampered by heavy delayed deliveries, Tonnage 
accumulations at steelworks are interfering with output 

and halting the repair of plants. Some progress is now 
being made, however, in clearing the dumps. Semi- 
finished steel is still wanted in much bigger quantities 
than makers can provide and import of foreign products 
thor on a disappointing scale. Distributable parcels of 

inferior billets are readily accepted and sheet 

bars continue in very strong request. Finished steel is 
in overwhelming demand. The call for shipbuilding 


“NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Hditor not later than Tuesday 
morning in the week preceding the date of the meeting. 


Graduates’ Section : ‘Tharedey, Map t, 6.90 gm. Storey'e- 


} gate, St. James’s Park, S.W.1. Annual Meeting. “ Statis- 


by Mr. EB. A, Riteliie. North- 

: Saturday, May 3, 2.30 p.m., 
Newcastle-upon-Tyne and Gateshead Gas Company. 
Grainger-street, Newcastle-upon-Tyne. Film Display. 


INSTITUTION OF ELECTRICAL ENGINHERS.—Monday, 
April 28, 5.30 p.m., Savey-place, Victoria-embankment, 
W.C.2. Discussion en “ Domestic Water Heating by 
Electricity,” opened by Messrs. R..Grierson and Forbes 
Jackson. Western Installations Group: Monday, April 
28, 6 p.m., Institute of Engineers, Park-place, Cardiff. 
“ Site, Insulation Testing, with Reference to E.H.T. 
Switchgear by Schering Bridge Method,” by Mr. W. 
Hyland. South Midland Radio Group: Tuesday, April | 
29, 4 pm., James Watt Institute, Birmingham. ‘‘ New 
Possibilities in Speech Transmission,” by Dr. D. Gabor. 
North-Western Transmission Group: Tuesday, April 29, 
'6 p.m., Engineers’ Club, Manehester. ‘‘ Record of Experi- 
eee on the Irish Electricity Supply System,” by Messrs. 
A. Burke, R. C. Cuffe and W. O'Neill. SAeficld Sub- 
Centre: Wednesday, April 30, 6.15 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘“‘ Rural Electrification: the 
Use of the Single-Phase System of Supply,” by Messrs. 
J. 8. Pickles and W. H. Wills. North-Hastern Students’ 
Section: Friday, May 2, County Hotel, Newcastle-upon- 
Type. 6.45 p.m., Annual Meeting. 7.39 pm., Annual 
Dinner 


tical Quality Control,” 


Norra-East Coast Instrrerion OF ENGEVEERS AND 
SHrrPsuILDERS.—Monday,. April 28, 6 pim., Mining Insti- 
tute, Newcastle-upon-Tyne. ‘““Some Mode] and Full- 
‘Scale Experiments on Side Launching,” by Dr. F. H. 
Todd and Mr. E. Law. 


INSTITUTION oF CrviL EncinsERs.—Tuesday, April 29, 
5.30 p.m., Great George-streét, S.W.1. (i) “‘ Captain 
Cook Graving Dock, Sydney,” by Mr. J. Gathrie Brown. 
(ii) “ Sturrock Graving Dock, Cape Town,” by Mr. BD. E. 
Paterson. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 29, 7 p.m., 198, West-street, Sheffield. “ Springs 
for High Duty Purposes,” by Mr. Brinley Jones. Tues- 
day, May 6,7 p.m., 198, West-street, Sheffield. ‘“‘ Heat.- 
Resisting Steels,” by Mr. D. A. Oliver. 

Society oF INSTRUMENT TECHNOLOGY.—Tuesday, 
April 29, 7 p.m., Royal Society of Tropical Medicine and 
Hygiene, Manson House, Portland-place, W.1. ‘‘ Molten 
Metal Temperature Measurement,” by Mr. J. A. Hall. 


Royat Socmry or Arts.—Wednesday, April 30, 
5 } D.., John Adam-street, W.C.2. ‘‘ Economic Recon- 
struct, ,” by Mr. E. J. B. Lioyd. Wed- 
nesday, May 7, 5 p.m., John Adam-street, W.C.2.  ““ Gas 
in the Home,” by Mrs. G. E. Abbott. 


INSTITUTE OF WELDING and INSTITUTE OF METALS.— 
Wednesday, April 30, 6 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. ‘“ Welding of 
Copper and the Copper-Rich Alloys,”. by Dr. Maurice 
Cook and Mr: Edwin Davis. 


INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Liverpool Branch: Wednesday, April 30, 6.30 
p.m., Accountants’ Hall, Fenwick-street, Liverpool. 
“ Feed Water Treatment,” by Mr. R. Williams. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Thursday, - 
May 1, 6.45 p.m., Grosvenor House, Park-lane, W.1. ~ 
Institution Dinner. ; 


éetlnns #4. 
Distr 





INSTITUTION OF PRODUCTION ENGINEERS.—- Nottingham 
Section: Thursday, May 1, 7 p.m., Victoria Station 
Hotel, Nottingham. Annual Meeting. 

CHEeMicaL Socrery.—Thursday, May 1, 7.30 p.m., 


Olefines,” by Mr. C. W. Scaife. 
Nitroparaffins,” by Mr. A. Lambert. (iii) “‘ Addition 
Reactions of Nitro Olefines,” by Mr. R. L, Heath. (iv), 
“Formation and Reduction of 2- and 3-Nitro Alkyl 
Cyanides,” by Mr. G. D. Buckley. © 


Junior INsTreuTION oF ENGINEERS.—Friday, May 2. 
6.30: p.mi., Bh copaaas: a? iy asin “Phe Post Mill,” 
by Mr. Rex Wailes. 

LONDON ASSOCIATION OF Exgnvexns.—Suturday, May 
3, 6:30 p.m., Charing Cross Hotel, W.C:2. “ Precision 
Measuring Instruments,’ by Mr. 0. 0. ‘Taylerson. 

reer eet 

CALENDAR.—We have ‘received a monthly tear-off 
calendar from Messrs. Metropolitan-Vickers Electrical 








Production of outcrop coal is well maintained, and some 
hew sites are yielding satisfactory tonnages. 





and inadequate supplies— 
threaten to delay the completion of orders for vessels. 


Company, Limited, Trafford Park, Manchester, 17. 
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“The National Provincial 

Limited: Gross- Branch.” Post Office 
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~ SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any. 
ne t.in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

For the United Kingdom and all 
places ‘abroad, with the exception 

of 4 10. 0 

4 5 0 

Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
me Publisher, mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed: advertisements on the green 
art paper wra fren the inside Sie and ihe Evers 
and in the a two-colour supplement, as 
well as for ree mim ri on application to 

the Manager. The pages are 12 in. deep and 9 
wide, divisible into four columns 2} in. wide. Pa mp aa 
vertisements will be inserted with all 
arity but absolute regularity cannot 


The charge for advertisements claenied un under as 
headings of ‘“ Appointments Open,”  “ Situations 
Wanted,” “‘ Tenders,” etc., is 8s. for the first four lines 
or under, and 28. per line u to one inch. The 
line. averages six words and when an advertisement 
measures an inch or more, the charge is 24s. inch 
If use is made of a box number the extra is 
1s. per insertion, with the exception of advertisements 
appearing under “‘ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent, for twenty-six ; and 
334 per cent. for fifty-two insertions. 
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Classified advertisements intended for insertion in 
the current’ week’s' issue must be received not later 
than first yet Wednesday, 

“Copy” instructions and alterations to 
advertisements for display announcements must te 
received at least 10 days previous to the date of 
lication, panaed it may be impossible to su nm 
proofs for approval. 


The Proprietors will not hold themselves ible 
for advertisers grip begamorine tng pn 
tian two years, 
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THE DYNAMIC YIELD 
STRENGTH OF STEEL. 


Tue difference in behaviour of metals under static 
and dynamic conditions of loading has been recog- 


in, | nised for many years. As dynamic loading is a very 


broad term, it is desirable, perhaps, at the outset 
to distinguish between impact and rapid loading. 
The essential characteristic is an instantaneous 
change in stress on the one hand, and a rapid, but 
finite, increase in stress on the other; thus, if the 
free end of a bar is subjected to an impact, the stress 
there will change instantaneously from zero to a 
certain value and a strain corresponding to the 
stress will travel, in the form of a wave or pulse, in 
the direction of the fixed end of the bar, where the 
strain wave will suffer reflection by an amount 
depending on the degree of fixity. Later, when the 
reflected wave reaches the free end, the stress there 
will effect a more or less sudden increase in the 
strain-time curve. The implications of this wave 
motion will, in general, enter into the computation 
of stress due to impact. In ordinary practice, 
however, an engineer is more likely to meet with 
components of machinery or structures in whch the 
increase in stress takes place in a very snia'!. but 
finite, interval of time, sufficiently long to secure 
uniform distribution of strain throughout the struc- 
ture member, and then he may ignore the pheno- 
menon of propagation in the work of design. 
Nevertheless, the study of dynamic loading, 

whether instantaneous or rapid, implies a knowledge 
of the effect of rate of strain on the mechanical pro- 
perites. of metal, for experiment shows that several 
materials, including certain qualities of steel, exhibit 
an increase in the tensile yield strength with increase 
in the rate of loading. Indeed, there are instances 
of rapid application of strain in which it is known 
that the stress has appreciably exceeded the elastic 
limit of the material without causing permanent 
will | deformation, -or set. Information on the subject 
is of great. value in various branches of engineering, 
as, for example, in -_press-work at ordinary tempera- 
tures, where an engineer may require an answer to 
the question : if the stress in the material increases 
rapidly to a value above the elastic limit for static 





at the instant of firing or in the impact of a shell on 
armour plating, but not nearly sufficient on rates 
of loading that may be met with in less specialised 
branches of engineering. Particular interest at- 
taches, therefore, to two papers which were presented 
on Friday, April 11, to the Applied Mechanics 


340 Group of the Institution of Mechanical Engineers, 


since both contain useful data on the behaviour of 
various qualities of steel when the loading is applied 
at a rate less than is usually employed in an impact 
tensile testing machine and greater than is employed 
in a normal testing machine. Moreover, the papers 
afford an instructive comparison of data in that, in 
some of the tests, the same quality of steel is used, 
but the types of machine are different. In both 
instances, too, the strain measurements were made 
by means of electrical resistance strain-gauges 
coupled to a cathode-ray oscillograph. In most of 
the tests, the maximum loading was reached in 
0-003 second with one machine, and in 0-009 
second with the other. The aim was to ascertain 
whether such rates of loading would lead to a 
decrease in the effective strength of materials sub- 
jected to shock, or whether the short duration of 
straining would improve their capacity to withstand 
momentarily somewhat higher initial stress than 
could be carried for an extended period. 

In the first of the papers read, by Professor F. V. 
Warnock and Dr. J. B. Brennan, of the College of 
Technology, Belfast, under the title of “‘ The Tensile 
Yield Strength of Certain Steels under Suddenly 
Applied Loads,” tests were described in which an 
impact machine of the falling-weight type was used. 
The normal arrangement of the machine was modi- 
fied by the addition of an adjustable spring-beam 
in order that the peak load could be reached in 
0-003 second. In a supplementary series of tests, 
the spring beam was removed and the specimen 
locked direct ta the falling crosshead so that the 
maximum load could be reached in 0-001 second. 
Here the opportunity was taken to measure the 
growth of permanent strain in the 6-in. parallel 
portion of a mild-steel specimen, due to successive 
shocks at the lower rate of loading. The measure- 
ments show that the first blow produced a total set 


of 0:004-in. in the 2 in. of the parallel portion of 


the specimen nearest to the point of application of 
the load. Further blows caused the length of the 
permanently deformed material to extend along the 
en until, when the total set was 0-027 in. 
at the fourth blow, permanent strain was just about 
to take place under the strain gauges. Hence, with 
mild steel, the propagation of a zone of plastic 
material may be associated with a succession of 
shocks. This point, which is of considerable interest 
to users of mild steel, merits further experiment to 
discover the contributory factors in the propagation 
of such a zone and whether the phenomenon occurs 
in other materia!s. The result justifies the decision 
of the authors to place the strain gauges as far away 
as possible from the point of application of the blow. 
In the second paper, bearing the title “The 
t | Dynamic Yield Strength of Steel at an Intermediate 
Rate of Loading,” the authors, Messrs. A. C. F. 
Brown and R. Edmonds, gave an account of teste 
carried out atthe National Physical Laboratory 
with an impact testing machine of the pendulum- 
hammer type.’ The method of test was to drop the 
hammer from a low height, corresponding to an 
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angular swing of about 3 deg., and to increase this 
paw till measurement between gauge marks on 
the specimen showed that a 0-2 per cent. permanent 
cata tadh Shaten sicahied: Seas. It was found} SHosTiy before the collapse of the fuel services, | j 
thet measurement of the diameter of the specimen | #24 the consequent crippling of large sections of 
gave a sensitive indication of the onset of yielding ; ' 
this usually started at the ends of the parallel por- 
tion, the end nearest to the flying arm yielding first. } 
On the records the pulse, or strain wave, in the 
material is approximately a sine curve so long as the 
material remains elastic, but its shape is affected 
immediately the material starts to yield. In the 
course of this paper, the authors remarked that, if 
the measured increase in yield strength was of the 
nature of an instability, there should be no per- 
manent change in the properties of a specimen sub- 
jected to momentary over-stress ; but if the explana- | 
tion was work-hardening, the higher yield point 
might be expected to remain as a static property. supply and demand that, while a mild winter might 
To elucidate this point, a smaller specimen was cut | have postponed the crisis, it would not have elimi- 
from the 6-in. test. length of a specimen of 28-33 tons | Dated the risk of one. 
carbon steel which had been caused to yield over its} That the Ministry of Fuel and Power, or, at any 
entire length by dynamic loading. When this small |*te, its technical advisers, realised that a per- 
specimen was tested under static conditions, the manent solution of the fuel problem was not to be 
0-2-per cent. proof stress was found to bé 23-6 tons found in the imposition of restrictions, and the 
per square inch, a value intermediate between the | degrading of the quality of supplies, was made 
static and dynamic values. Hence the authors|¢Vident by its organisation of the conference on 
suggested that, in this instance, the dynamic effect ** Fuel and the Future,” which was held in London 
was due partly to work-hardening and partly. to|!ast October. Some of the communications made to 
inetability. This interesting suggestion deserves | that conference were of little more than propaganda 
further study, since it is based on a single test. and| Value, but others formed definite contributions to 
other workers have arrived at different conclusions. | technical aspects of the problems of supply and 
The tests as 8 whole showed that all the materials | "tilisstion. In general, and naturally, the matter 
exhibited an increased dynamic yield strength under | W®* Teeatded from the British point of view, but 
the ibed conditions of loading. This in the fuel deficiency which is gravely retarding 
varied with the quality as well as with the rate of | Comic recovery is not confined to Great Britain, 
straining, amounting in the case of mild steel to| ™®2y Continental countries being equally affected. 
22 per eent., 30 per cent. and 55 per cent. when the It = to be hoped, therefore, that the sectional 
peak load was attained in 0-009 second, 0-003 meeting on fuel economy which is to be held by 
d and 0-001 d, respectively. For the World Power Conference at The Hague from 
caus steel, the ding percentage in September 2 to 9, may provide useful information 
were, on the contrary, practically constant, the mean about progress and methods in a wide international 
value being slightly greater than 20 per cent. ; field. Communications of a propagandist nature 
but, with heat-treated alloy steel, the tests showed have not been unknown at meetings of the World 
substantially the same tensile yield stress for static | PoweT Conference but, broadly speaking, the various 
and dynamic conditions of loading. In the case of | tional committees are technical - © 
carbon-manganese steel for welding, the increase |™&Y be expected that the meeting at The Hague 
over static yield st ted to 27 per cent. will prove to be of scientific value. 
for an interval of 0-009 second to peak load and| . Apparently, s series of reports on fuel economy 
to 36 per cent. for an interval of 0-003 second to| @™° 1980 is wh presented st the conference. 
peak load. There s*:l remains the work of ascer-|A% ® contribution of “ preparatory material” for 
sadeieein: retest: tie iil ie yield strength of this series, the British National Committee recently 
welded steel is influenced in any way by the direction pablithed s ‘repart® describing the various stops 
of the weld and that of rolling in relation to the | ‘Ken to deal with the fuel situation in this country 
longitudinal axis of the imen. This aspect of during, and immediately following, the war period. 
the matter arises in the perusal of official reports| The main value of this compilation Hes in the 
on the failure of welded ships. The general result information of a historic nature which it contains. 
that several kinds of steel have an appreciably All fuel users know that the whole subject of coal 
higher yield strength under dynamic loading does has been, and is, surrounded by an atmosphere of 
not lend support to the view that working stresses exhortations and advice, _but the matter of real 
can be inereased on this account, for the stretching technical and administrative interest is the detail 
of a metal in a given direction does not necessarily of the sotual procedure adopted and the results ob- 
improve its mechanical properties for a stress tained from it. It is as a record of the activities of 
in the opposite direction. The effect of an under-| the Central Council of Colliery Owners, the Fuel 
water explosion on a nearby ship, to which reference Efficiency Counties meen Other bodies thet ths 
was made in these papers, is @ shock followed by| ‘Port is of value, and it is unfortunate that its 
violent motion of a vibratory character, when the compilers have allowed themmsetves to be influenced 
structure as a whole is subjected to stresses in com-|%* times by the prevailing spirit of uninformed 
pression as well as tension. In these circumstances, enthusiasm which is tending to obscure the basic 
the increase in yield strength under rapid loading me An the crs ah orgy 2 oon type thas 
is to be regarded as an additional factor of safety. el is no longer drudge of industry. Price improving operati 
The general i tn shee Of lg ae and scarcity have made it an inrportant partner and Much valuable work was donein improving ope ~~ 
coupled with ng ible 0 of |it is to be hoped that the new status will long outlive 
sachented- ened tien ops P — Penang ashamed the necessities which gave it birth ” is neither useful 
loading by hinery, © : te need for a| 2 altogether accurate, although it would no 
clear understanding of the mechanism of failure| 200 bring cheers if delivered from @ political plat- 
due to rapidly appli loads. This rai * 
question : 4 a - eels structure ens =e : oe ees oe ee ‘ gg emorn gal a oa 
manner that makes fort more oven dincibution| i Heenan output of al from 
of stress than is the ease with a small specimen ?| }q,° ri that the only way to bring the performance 
It may well be that scale effect has muc Peron ell adic ull. tap panel mritmpe tens = ? dard) 
with the different conclusions arrived at raver oe —_ ge Bas: in the former ayer) i fdted in the ch i en ees 
in this field of inquiry, in which specimens of less latter. This figure reached its nadir in the third 
than 0-I in. diameter have been used. It is by no poder eye eclnrtadh Bigelnn 
means easy to draw practical inferences from tests 
with a specimen of such dimensions when account 


with rapid loading. The remedy is the standardisa- 
tion of dynamic tests in this country and abroad. 




























































FUEL ECONOMY. 








































peepee! oomtdivapsbedensiap: 4 
une, 1942, has been to equate decreasing supplies | which it was found possible to utilise 100 

ee See. ts Sows Se celeeene er of open-cast slacks for a pre-war usage of 100 per 
ddopted during the war yeora would puove capable | Grassi : _ 


of carrying the country through the winter of |; 


tion on low-grade fuels,” and sence are quoted in 


two years. The tewn-gas industry was not treated 
quite so badly from the point of view of deteriora- 
tion in quality ; it won through by poaching in the 
domestic market. 

At the outbreak of war, the production and sale 
of coal was organised into 17 district schemes, co- 
ordinated by the Central Council of Colliery Owners. 
The arrangement was taken over by the Govern- 
ment, a Coal Supplies officer being appointed for 
each district. In the early stages, coal supplies were 
allowed to flow as normally as possible, but later 


gas and electricity undertakings, programmes of 
supplies were worked out to cover other classes 
ef consumer. The details of the control system 
which was finally evolved cannot be described in 
brief terms, but the position reached was that 
every consunter of more than 100 tons of coal or 
coke per year was making a weekly return of con- 
sumption and stocks; and some specified colliery 
had been given the responsibility of seeing that the 
necessary supply was furnished. Small consumers, 
Army and Air Force units, and Government estab- 
lishments were supplied fror rail-head depots of 
capacities related to the requirements of the con- 
sumers allocated to them. 

Apart from rationing, the activity of the Ministry 
of Fuel and Power which came most prominently to 
the attention of the public was the fuel economy 
campaign, of which Press advertising, posters, 
exhibitions, broadcasting and films were features. 
The first stage of this movement was the appoint- 
ment of a committee to consider the possibilities of 
replacing imported fuel by home products, and 
methods of effecting economy in utilisation. This 
committee gave most attention to the question of 
cultivating the increased employment, of home- 
produced fuel, but a later committee, under the 
chairmanship of Dr. E. 8. Grumell, was specifically 
charged with the problem of increasing the efficiency 
of fuel utilisation. A Fuel Efficiency Branch of 
the Ministry was formed and the country was 
divided into twelve regions. The part-time services 
_of some 700 voluntary engineers from industry were 
made available for visits of inspection and advice 
to fuel-using plants. Eventually, some 1,200 to 
1,500 visits a month were being made and, up to the 


iron melted, some were using 20 cwt. It seems 





of the World Power Conference, 36, Kingsway, London, 
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research laboratories in the new buildings the 
‘* Svaveley Laboratories.” As is well known, the 


Tue Barrish ExecrricaL anp ALLIED 
Manuracrurers Association. 

The report of the British Electrical and Allied 
Manufacturers’ Association for the year 1946 begins 
by ealling attention to the retirement of Mr. V. 
Watlington from the position of director and the 
appointment of Mr. B. H. Leeson as his successor. 
Reviewing the trade position, it remarks that the 
third year of opens to a sombre scene. The 
complete breakdown of the industrial machine this 
spring precipitated a crisis unknown in the 
of the nation, the solution of which will call for 
heavy sacrifices and sustained effort from all. 
Although 1946 was a year of many handicaps, includ- 
ing shortages of materials and inconsistencies in 
their supply, shortage of labour, and other bottle- 
necks, the numbers employed in the industry 
increased by 6} per cent., in spite of a decrease in 
the number of women workers. The industry now 

employs 480,000 persons, of whom 160,000 are 
engaged in electrical engineering, 265,000 on 
cables, apparatus and lamps, and 55,000 on wiring, 
contracting and erection. The urgent need for 
power plant has been brought recently to the public 
notice, but it is pointed out that the fundamental 
shortage is that of generating stations, the extension, 
siting and construction of which must precede 
oe cid ~angeesrn? sercemgpPaet jmevbir « 
mt. The manufacture of these products 
isa -term process and the present shortage is a 
direct consequence of delays in settling the 
station sites and , and in the 
of orders. During 1946, the makers produced 
generating-plant with a capacity of 810 MW, of 
which 540 MW were supplied to power stations in 
this country. But for in skilled labour and 
essential materials, this output could have been 
doubled with the facilities then available. Moreover, 
extensions are in hand and the industry has a realis- 
tic plan of production to meet the future demand for 
plant and equipment both at home and abroad. 
With adequate supplies of labour and material, the 
Council are page that all demands can be met. 
Despite the abnormal conditions, it is 
to be able to record that electrical exports in 1946 
ones 50,000,0001., 4 ee with 23,000,000l., 
-war Electrical 


stil MAM epipteasa Vibha ux af bo elon, wrened 


demand, generating 





the bulk of this total and were equivalent to 178 per 
cent. of the pre-war trade. More than half of the 
exports went to Empire countries and 4- a 
to the “hard-currency”” .countries. Export to 
ee eas ytealty See 
of electrical products as those countries have, in 


protected by substantial import 
su 

tariffs. In this connection, it is interesting to learn 
that an Export Promotion Department is being 
formed under the direction of Mr. D. M. Buist. 


Tae bystrruTions or MrcHanicaL aNp Avro- 


MOBILE ENGINEERS. 
A notice issued jointly by the Institution of 
Engineers and the Institution of Auto- 
‘mobile and dated 22, recalls the 


announcement, early in 1946, that the two Insti- 
tutions were considering an ~ 
that an application for the necessary powers had 
been made to the Privy Council. It is stated that the 
Council have now given the requisite authority 
and that. the “ ted day,” -when wmue amal- 
came into effect, was April 13, 1947. 
“On that day,” the notice continues, “‘the Insti- 
tution of Mechanical Engineers, under the powers 
recently granted, created an Automobile Division 
to focus its activities with respect to automobile 
engineering, and also on that day an Agreement 
between the two Institutions came inte force 
whereby the corporate members of the Institution 
of Automobile Engineers became corporate members 
of the Institution of Mechanical Engineers in appro- 
priate classes, and simultaneously were placed on 


. | the register of its Automobile Division as the first 


members on the register.” The notice explains 
that, under the provisions of the amalgamation, 


‘the new Automobile Division will enjoy a con- 


siderable measure of autonomy. Its affairs will be 
managed, under the general direction of the Council 
of the Institution of Mechanical Engineers, by the 
Council of the Automobile Division, elected by the 
corporate members of the Division. The Couneil 
of the Division will be responsible for the technical 
meetings of the Division, and its will be 
published in a separate section of the Proceedings. 
Local Centres of the Automobile Division will be 

in the Branches of the Institution. 
Under the terms of the agreement to amalgamate, 
the Institution of Automobile Engineers. will sur- 
render its Royal Charter, which was granted in 
1938, but those corporate members of the Institution 
of Automobile Engineers who are registered members 
of the Automobile Division are permitted to describe 
themselves as “ chartered automobile engineers ” as 
well as “chartered mechanical engineers.” Subse- 
quent admissions to the register of the Automobile 
Division will be granted solely to approved members 
of the Institution of Mechanical Engineers; their 
applications will be reviewed by the Council of the 
Automobile Division, who will make reeommenda- 
tions to the Council of the Institution of Mechanical 
Engineers respecting those who are considered to 
have the necessary experience to qualify for regis- 
tration. 


THe Farapay LECTURE. 


The Faraday Lecture of the Institution of Elec- 
trical was delivered at the Central Hall, 
London, §.W.1, on Monday, April 21, by Mr. J. 
Hacking, chief engineer of the Central Electricity 
Board, who took “The Generation and Wholesale 
Distribution of Electricity” as his subject. The 
President of the Institution (Mr. V. Z. de Ferranti) 
was in the chair. This lecture is intended to appeal 
to a lay as well as to a technical audience, with a 
view to increasing the interest of the public in elec- 
trical matters, and had been delivered previously in 
Liverpool, Newcastle-on-Tyne, Leeds, Belfast, Bir- 
mingham, Southend and Cardiff. It was also given 
at Manchester on Tuesday, April 22, and will be 


tepeated at Dundee on Friday, May 23. The | place 


lecturer traced the development of the demand for 
electricity, compared with other forms of energy, 
since 1920 and indicated the probable demands dur- 
ing the next ten or fifteen years. To meet this 
t of sufficient capacity must 
be provided, he said, snd, ix vonsidering probable 

future developments i in this oe Mr. Hacking 





referred to the prospects of replacing steam by gas 
turbines and of using atomic energy in place of coal. 
The efficiency of the process of converting any 

national forms of energy into mechanical energy did 


was made to some of the problems that will 
have to be faced to meet the growing demands for 
electricity for all purposes. 


Tae Wortp’s SHIPBuILDING. 


The shipbuilding retvrns of Lloyd’s Register for 
the quarter ended Marth 31, 1947, indicate that the 
upward trend recorded for several past quarters in 
the total tonnage cf merchant vessels of 100 tons 
gross and upwards, under construction in the United 
, is being maintained. Thus, the total for 
March 31 last, namely 2,031,715 tons, is greater by 
94,653 tons than that for the previous quarter and 
also exceeds the aggregate for March 31, 1946, by 
355,612 tons. The present figure, in fact, has not 
been surpassed sinee March 31, 1922, when the total 
recorded was 2,235,998 tons. Another encouraging 


i 


‘feature is the continued increase in the tonnage 


intended for registration abroad, or for sale. This 
figure rose progressively during 1946, from 105,000 
tons on March 31, to 248,000 tons at the end of 
the | June, 387,000 tons at the end of September and 
478,000 tons on December 31. On March 31 of this 
year it stood at 513,000 tons, or 25-3 per cent. of 
the total tonnage being built in this country. The 
tonnage of merchant vessels under eonstruction 
abroad, on March 31, totalled 1,711,000 gross tons, 
which is 29,819 tons less than that recorded on 
December 31, 1946, when it was pointed out that 
no figures were included fer Danzig, Germany, 
Japan, Poland, and Russia, and that the informa- 
tion concerning France was incomplete. These 
reservations still apply, but the figures quoted below 
for Franee are more comprehensive than has pre- 
viously been the case. The leading shipbuilding 
country abroad is Sweden, which was responsible for 
244,205 tons; France is second with 232,949 tons, 
the United States third with 214,923 tons and 
Holland fourth with 213,426 tons. Oil-tank 
steamers and motorships, each of 1,000 gross tons 
and upwards, now under construction in the ship- 
yards of the world, total 64 vessels amounting to | 
563,597 tons; out of these 13 are steamers, making 
together 112,850 tons, and 51 are motorships aggre - 
gating 450,747 tons. Thirty-two of these tankers, 
totalling 276,125 tons, are building in this country, 
nine comprising 101,000 tons in Sweden, four, of 
48,086 tons, in Denmark, seven amounting to 46,815 
tons in France, and four totalling 33,356 tons in 
Spain. The present total of 2,031,715 tons is made 
up of 1,064,562 tons, representing 200 steamers ; 
958,581 tons, the aggregate of 232 motorships, and 

8,572 tons representing 24 sailing ships and barges. 
Similarly, the 1,711,000 tons of shipping building 
abroad is made up of 545,158 tons, representing 164 
steamers, 1,158,918 tons, the total of 441 steel motor- 
ships and 7,524 tons, the total for 25 motorships 
built of wood. 


Tue Diese, Enorxe Users’ Association. 


The first annual luncheon of the Diesel Engine 
Users’ Association to be held since the war took 
at the t Rooms, London, on Thurs- 
day, April 17, the President, Mr. C. Green, being in 
the chair. The toast of “The Guests’ was pro 
posed by the President, who introduced the chief 
guest, Sir Lynden Macassey, K.B.E., in his capacity 
as independent chairman of the British Internal 
Combustion Engine Manufacturers Association. In 
reply, Sir Lynden congratulated the Diesel Engine 
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PRIMITIVE IRRIGATING PLANT. 




















Users’ Association on the good work it had accom- 
plished and made special reference to the working 
costs report, a unique and most useful contribution 
to the Diesel engine world. The liaison between the 
two associations had been excellent and he suggested 
that the time had arrived for lawful wedlock. Turn- 
_ ing to present-day troubles, Sir Lynden stated that 
what alarmed him more than the lack of materials 
and labour was the fall in production per man-hour 
which had occurred among the available labour 
force. He did not want to spread pessimism, but 
@ new spirit was needed if we were to overcome our 
difficulties. Sir Lynden’s most trenchant remarks, 
however, were reserved for the Government—not 
only the present Government, but also preceding 
Governments—who too often had treated the heavy- 
oil industry as a means of bolstering up other indus- 
tries. When Mr. Neville Chamberlain was Chan- 
cellor of the Exchequer, the duty on oil was intro- 
duced at the behest of the coal industry and to the 
detriment of the oil-engine industry. Now they 
were asked to expand their export trade and, 
almost in the same breath, asked to supply Diesel 
engines for use in the production drive at home. 





ENGINEERING AND METALORAFT EXHIBITION.—The 
Engineering and Metalcraft Exhibition is to be held at 
the Horticultural Hail, Westminster, London, S.W.1, 
from May. 12 to 23, and, we understand, will consist of a 
wide range ot products of interest to municipal authorities, 
architects, builders’ merchants, etc. Applications for 
tickets of admission (2s. 6d. during the day and 1s. after 
6 p.m.), should be sent to the sponsors, the British 
Bulletin of Commerce (Exhibition Department), 17-18, 
Henrietta-street, London, W.C.2. (Telephone: TEMple 
Bar 4728 and 0775.) 








LETTERS TO THE EDITOR. 


“ ENGYNES.”’ 
To THE Eprror oF ENGINEERING. 


Sm,—On reading the article on “‘ Engynes,” by 
Dr. H. Chatley, in your issue of October 25, 1946, 
and the various letters which followed, it occurred 
to me that some of your readers may not realise 
just how primitive some such apparatus still is. 
The photographs reproduced in Figs. 1 to 4, here- 
with, were taken by me in Khartoum in 1939 and 
show several aspects and details of a sagieh which, 
to my knowledge, uperated daily for over two years. 

The device is powered by two oxen, whose driver 
rests on a hammock-like structure drawn by the oxen, 
so turning the vertical spindle, which is pivoted in a 
lower bearing of wood and steadied by a top bearing 
supported by a bridge under which the oxen walk. 
The rotation of the vertical spindle is transmitted 
to the horizontal shaft by the pair of gears, shown 
in Fig. 3. On the far end of the horizontal shaft 
is a bucket chain (Fig. 4), which, as a gesture to 
progress, now employs oil drums instead of earthen- 
ware vessels to raise the water. The whole struc- 
ture; except the buckets, was made of wood and 
locally-made rope. The screen to be seen.in Figs. 
1, 2. and 4. was to prevent the wind from blowing 
the water away as it fell. The water was raised 
about 20 ft. and was used to irrigate crops. 

Yours faithfully, | 


ARTHUR CARRINGTON. 
78, Baddow Hall-crescent, ‘ 
Great Baddow, Chelmsford. 
April 15, 1947. 














Fig. 4. 
ADIABATIC PROCESSES. 


To THe Eprror OF ENGINEERING. 


Sm,—I am unable to agree with Mr. Walshaw’s 
argument, on page 196, ante, that isentropic process 
is a real process; I presume that Mr. Walshaw has 
in mind an expansion (or compression) during which 
the exact amount of heat generated by friction or 
other losses is taken out at every point between 
initial and_final conditions; in my view, such 
operation is beyond practical means. 

As regards the definitions of Mr. Bainbridge, on 
the same page, I am sure that, on further thought, 
he will not maintain that the total heat during an 
isentropic process remains constant ; his statement, 
that, during an isothermal process in a perfect gas, 
the total heat of gas changes, is equaily erroneous. 
For polytropic process, Mr. Bainbridge puts » 
outside of the range 1 to y; it is usually inside. 

Mr. Schwaar, on page 139, ante, seems to consider 
it a mistake when the term “ adiabatic” is used in 
Poisson’s sense. Carnot, Planck, Callender, Ewing, 
Stodola and others used it in that sense; I feel 

ite ha: in this company. Mr. Cameron, on 
= 196, ante, translates ‘‘ adiabatic” as “ insu- 
lated”; I think this translation rather biased and 
believe Mr. Jenning’s “im: le,” on page 112, 
ante, to be more appropriate. : 

Mr. Hampson, page 291, ante, appears to interpret 
adiathermal as equivalent to diathermal The two 
terms have quite different sense; I understand 
adiathermal to mean “impervious to heat,” or 
absence of heat interchange. Mr. Hampson mie- 
quotes me when he attributes to me the statement 
that there is no object in analysing performance by 
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comparison with idvalised processes ; my statement 
was that “There is no object in creating for 
numerous processes, such as polytropic processes, 
any ideal, imaginary concept, because, as is general 
custom, we compare any such real process with the 
well-defined adiabatic process (Poisson’s Bayer 
or with the isothermal process, etc.” In other 
words, in my view, it is a general custom to analyse 
by comparison with ideal pro- 
“ideal if I meant “ existing in idea” 
(not in reality). While Mr. Hampson previously 
stated that it would be a great service to young 
engineers if more recent writers would follow Ewing 
in his clear presentation, he now tells us, on page 291, 
that Ewing’s presentation is not entirely faultless. 
If Ewing’s ntation does noc now suit Mr. 
Hampson’s argument, that is no proof that Ewing’s 
presentation is not the best that has been advanced. 
In , the birthplace of thermodynamics, 
the term “adiabatic” is used predominantly in 
Poisson’s sense, as proved by many first-rate text- 
books. To discontinue this custom would confuse 
those who use these text-books. To say “adia- 
batic ” means “impassable ” is rather vague and 
leaves us ing; its literal sense is not “‘im- 
le to heat ” or ‘‘ absence of heat interchange.” 
Absence of heat interchange is better expressed by 
the term ‘‘adiathermal.” It seems clear that the 
term. “‘adiabatic”’ in its literal sense describes 
neither Poisson’s process nor absence of heat, inter- 
change, as some of the contributors to this dis- 
cussion would like us to believe. For this reason, 
it is quite unsuitable, in its literal sense, for our 
purpose. I am given to understand that in every 
language many words are used in an acquired 
sense, and I suggest that the term “adiabatic,” 
through a long-standing custom, acquired the sense 
of Poisson’s process and only in that acquired sense 

it conveys something precise and is serviceable. 
And so, Sir, once more: Is it too much waen I 
ask for complete acceptance of the clear presenta- 
tion of Ewing ? There is no ambiguity, no contra- 
duction, no confusion in Ewing’s presentation. As 
Mr. Cameron suggested, a ruling on this termino- 
logical issue is desirable to prevent further harm. 
Could not our great universities and -institutions 
(of Civil and of Mechanical Engineers) with the 

Royal Society agree on a ruling in this matter ? 

Yours faithfully, 
B. PocHOBRADSKY. 
Fraser and Chalmers Engineering Works, 
Erith, Kent. 
Apri] 14, 1947. 





THE FIRST 10,000-kW-3,000-R.P.M. 
TURBO-GENERATOR. 


To THE Eprror oF ENGINEERING. 


Sm,—In your issue of April 11, 1947, on page 292, 
ante, there is an obituary notice to Mr. A. A. Jude, 
which contains a statement that should not be 
allowed to go unchallenged. In a rather guarded 
way, the notice gives Mr. Jude the credit for design- 
ing the first 3,000-r.p.m. turbine with an output as 
high as 10,000 kW. On the authority of your own 
publication, I doubt the historical accuracy of this 
claim. In your issue of December 30, 1921, on 
page 873, there is a description of the first 12,500- 
kW, 3,000-r.p.m. Metropolitan-Vickers turbine for 
Lister-drive power station, Liverpool. It was 
further stated that this was the largest output ever 
achieved at 3,000 r.p.m. 

In the issue of June 30, 1922, on page 803, you 
described the Bellis and Morcom 10,000-kW, 
3,000-r.p.m. West Ham turbine. The indication 
is that the Metropolitan-Vickers machine was put 
to work before the Belliss and Morcom set was in 
service, though, of course, it is possible that the 
Belliss and Morcom design was made earlier. 

It is rather ironical that the claim should have 
been made, because one of the turbine developments 
which made high outputs economically possible 
was the Baumann exhaust, which was destructively 
criticised by Mr. Jude when Baumann gave his 
classic paper in 1921. 


Ormville, 


Yours fai 


R. C. icLEop. 


, Leicester. 
April 17, 1947. 





THE PHYSICAL: SOCIETY’S 
EXHIBITION. 
(Continued from page 318.) 


THE principal exhibit on the stand of Sir Howard 
Grubb, Parsons and Company, Walker Gate, New- 
castle-upon-Tyne, 6,.was the infra-red gas analyser, 
an illustration of which appears in Fig. 5, on page 
342. The operation of this instrument depends on 
the fact that most of the common gases have strong 
absorption bands in the infra-red region of the spec- 
trum. If radiation is passed through an absorption 
tube filled with dry air free from carbon dioxide (such 
air has no infra-red absorption), and then enters a 
detecting cell i an absorbing gas such as 
carbon dioxide, some of the radiation will be ab- 
sorbed. As a result, the gas will be heated and will 
develop an increase in . On passing air 
containing a small proportion of carbon dioxide into 
the absorption tube, some of the radiation which 
previously reached the detecting cell will be absorbed 
and the response will be reduced. The introduction 
of other gases into the absorption tube will have no 
effect on the detecting vessel, unless these gases 
happen to absorb wavelengths common to carbon 
dioxide. 

This principle is used in the gas analyser exhibited 
by passing infra-red radiation from two electric 
heaters through absorption tubes and thence to re- 
ceiving vessels which are filled with the gas to be 
detected. A rotating shutter allows the radiation 
to pass intermittently, but simultaneously, through 
the two tubes and a heating effect is produced in 
each of the receiving vessels. These vessels are 
separated by a thin metal diaphragm, close to 
which is an insulated and perforated plate. An 
electrical condenser is thus formed, the capacity of 
which is altered by any deformation of the dia- 
phragm that results from a difference in the pres- 
sures in the two receiving vessels. If no absorption 
occurs in the absorption tubes, the heating effect in 
the receiving vessels, and therefore the pressure in 
them, will be the same. When the gas to be detected 
is introduced, however, this balance will be upset, 
since radiation is absorbed by the gas in one tube 
before it can reach the other, owing to the action 
of the shutter. The resulting change in the capacity 
of the condenser is amplified and indicated on a 
meter which is carried on the uppermost door of the 
cabinet. This meter can be calibrated to suit the 
particular gas and concentration range required. 

The component parts of the instrument are housed 
in three aluminium boxes which, as will be clear 
from Fig. 5, are bolted together. They are arranged 
for vertical mounting on a wall, rubber bushes being 
employed to reducé the effects of vibration. The 
lowest box contains the condenser unit and ampli- 
fier; the centre compartment, the heaters, the 
synchronous motor which drives the rotating 
shutter, and the absorption tubes, while the top 
box houses the power pack and the output meter. 
An external recorder of the type used with a thermo- 
couple for temperature recording can be connected 
by a plug and socket. The length of the absorption 
tube used depends on the concentration range to be 
covered and varies up to a maximum of 30 cm. 
The sample gas can be passed continuously through 
the apparatus by means of inlet and outlet connec- 
tions, a sintered glass filter being provided to remove 
the dust. The whole apparatus is supplied from 
an alternating-current circuit at 200 to 250 volts 
through a five-ampere power point, the consump- 
tion being about 150 watts. Both the amplifier 
and power units are readily removable. Gases 
which can be estimated with this apparatus include 
carbon monoxide, carbon dioxide, methane and 
ba ago among many others. 

An interesting example of the application of the 
photo-electric cell to in erg igs “ply ade 
guider which was exhibited by Messrs. Ferranti, 
Limited, Hollinwood, Lancashire, and is ‘illustrated 
in Fig. 6, on page 342. This apparatus is designed 60 
that a photo-electric control signal, derived from 
the lateral position of the selvedge on a length of 
cloth, is used to adjust the angular position of a 

guiding wheel. The cloth leaving the latter is 
therefore always correctly positioned for entry into 
@ processing machine.’ The control signal is suitably 





‘amplified and operates a split field motor-generator 


which, in turn, varies the angular position of the 
w 

Among the ‘rectifiers shown on this stand were a 
series containing xenon. These have been recently 
developed and are, it is claimed, a considerable 
improvement on the conventional mercury-vapour 
rectifier, since their peak inverse voltage is vir- 
tually unaffected by temperature changes and con- 
sequently they can be used with a much higher 
ambient temperature. The two types which were 
shown have a primary input voltage of 5 kV and 
8 kV and direct-current outputs of 0-3 ampere and 
0-8 ampere, respectively. Mention may also be 
made of the range of five miniature rectifiers which 
cover outputs from 50 microamperes to 30 milli- 
amperes at 5 kV. The 50-microampere size has a 
filament rating of 350 milliwatts. Another type, 
which is designed for mounting on an international 
octal base, has an output of 60 milliamperes at 5 kV. 

Another exhibit which was displayed by this 
firm is the thunderstorm recorder, which has been 
designed for the detection and recording of electrical 
discharges. It has been developed primarily to 
assist the operating personnel of power systems to 
safeguard electricity supplies during thunderstorms 
but it can also be used in the laboratory for the 
detection of discharges in insulation. The recorder 
consists in principle of a calibrated radio receiver 
with an ordinary outdoor aerial, which gives a con- 
tinuous record of atmospherics on a chart. The 
approximate distance of the storm can be derived 
from the record and the severity can be assessed 
from the number of lightning flashes which are indi- 
cated on the two counters incorporated in the 
instrument. In this way, it is claimed, sufficient 
warning is given of an approaching thunderstorm to 
enable preventive steps to be taken. Arrangements 
are provided for adjusting the triggering level 
separately, while calibration of receiver sensitivity, 
frequency and counter-triggering level can be 
effected by a self-contained oscillator. The equip- 
ment is operated from the alternating-current mains 
and has mains interference filters. 

Messrs. Ferranti also had an exhibit in the 
Research Section of the exhibition. This included 
a yarn breakage detector, which has been developed 
for the textile industry to give visual or aural 
warning when a thread or sliver breaks during the 
roving or warp-winding process. It can also be 
adapted to operate a power relay and so stop the 
machine. It consists essentially of a fine-gauge 
steel piano wire which is suspended along the whole 
length of the machine between anti-vibration 
mountings which are located below the yarn or 
sliver just before it enters the machine. A small 
plate carrying a piezo-electric crystal of the 
“bender” type is soldered near one end of the 
wire and is enclosed in a housing which provides 
acoustic insulation. Fine wire connections lead 
from the crystal through a screened cable to the 
input of a three-stage amplifier, which terminates 
in an anode relay. When a thread breaks before 
entering the machine it is drawn across the wire. 
The high-frequency vibrations thus set up energise 
the crystal, and the resulting electrical pulses are 
amplified and used to actuate the relay, which can 
then be employed to give an alarm or to stop the 
machine. A pre-set gain control on the amplifier, 
it is claimed, makes the instrument suitable for 
detecting breaks in a wide variety of threads moving 
at fast or slow speeds and ensures satisfactory 
operation in noisy locations. 

Among the equipment exhibited by Messrs. 
Elliott Brothers (London), Limited, Century Works, 
Lewisham, London, 8.E.13, was the Petch-Elliott 
pressure detector, illustrated in Fig. 8, on page 
343. This detector is designed to indicate whether 
a high-voltage conductor is -“‘alive” or “dead,” 
and consists of a Bakelised-paper tube with a 
metal cap. In use, the handle end is gripped 
by the operator and the metal cap is presented to 
the conductor, no wire connection to earth being 
required. The indicator, which is visible through a 
transparent aperture in the side of the tube and is 
illuminated by a small lamp in the handle, consists 
of a cell which is partly filled with red fluid. Nor- 
mally, the upper edge of this fluid is approximately 
horizontal, but when the detector is presented to a 
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Fig. 5. Inrra-Rep Gas ANALYsER; Srr Howarp 

GRUBB, PARSONS AND CoMPANY, LIMITED. 
live conductor it “humps up” in the centre in a 
way which is unmistakable. The amount of 
“humping” depends on the system voltage, but 
the indication is clear at all voltages from 2,500 volts 
to 11,000 volts above earth. It may be added that 
the length and diameter of the detector are such 
that it can be inserted into the spouts of most 
metal-clad switchgear, thus enabling the necessary 
tests to be made without removing the circuit- 
breaker from the rails. 

Another piece of apparatus shown on this stand 
was the precision voltage transformer, which is 
illustrated in Fig. 7. This transformer, which was 
designed to comply as closely as possible with a 
tentative specification issued by the National 
Physical Laboratory, has rated primary voltages of 
1, 2, 2-5, 3, 4, 5, 6, 7, 11 and 12 kV, and a secondary 
voltage of 100 volts. The specification required 
that, for a secondary burden of 1 volt-ampere at 
unity power factor and a rated frequency of 50 cycles 
per second, the errors at from 30 per cent. to 110 per 
cent. of the nominal voltage should not be greater 
than two parts in 10,000 for ratio and 0-5 minute 
for phase angle. The transformer was to be used 
over a frequency range of 40 cycles to 100 cycles 
per second. The core of the transformer is rect- 
angular in section and is built up of 0-01 in. 
Mumetal strips which have been carefully flattened 
and tooled. The windings are carried on two limbs 
of the transformer, the primary being in twelve 
sections, which are connected to a series/parallel: 
latchet board which gives basic ranges of 1, 2, 3, 
4,6 and 12 kV. The secondary winding is equally 
distributed on the ‘two limbs and has tappings 


600 1,200 
giving ranges of —z + 100, = a and 120 volts for 


the above basic primary ranges. The 2-5, 5, 10-kV/ 
100 volt ranges are obtained by using the 2-, 4- and 
12-kV primary windings respectively and the 120- 
volt secondary tapping. The 11 kV/100 volt range 
is obtained by using the 12-kV primary winding 


1,200 
and the—yy— secondary tap, and the 7-kV range 


by using the 6-kV primary and the 600/7 secondary 
tap. Special attention has been given in the design to 
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Fie. 7. Precision VouTaGE TRANSFORMER ; 
Messrs. Extiotr Brorners (LONDON), LIMITED. 


the distribution of the windings so that the errors 
with the series/parallel connections for the various 
ranges are practically identical. The transformer 
is “dry” and the primary winding is insulated 
to withstand a test pressure of 24 kV. Each coil 
is taped with synthetic-resin varnished paper, 
4 in. wide, to the desired thickness, and is then 
heat-treated under pressure in a special jig. 

Mention may also be made of the new iron-cored 
dynamometer instruments made by this firm. These 
instruments are 3} in. in diameter, have an angular 
deflection of 220 deg. and are suitable for a frequency 
range from 40 cycles to 400 cycles per second. They 
are put up in hermetically sealed cases and are, it is 
claimed, suitable for service in any climate. The 
range includes voltmeters, ammeters, wattmeters 
and frequency indicators. A similar hermetically- 
séaled instrument is the long-scale moving-coil 
ammeter, which has an angular deflection of 228 deg. 
and a scale length of 5 in. It is sealed for 50-0- 
200 amperes and gives a full-scale deflection with a 
potential difference of 50 mV. 





Among the exhibits on the stand of the British 





Thomson-Houston Company, Limited, Rugby, was 
an experimental motor of which an illustration 
appears in Fig. 9, opposite. This is of the three- 
phase squirrel-cage type with an output of about 
+ hp. at 3,000 r.p.m. Its novel feature is that 
the stator insulation consists of Silicone-treated 
glass cloth for the slot liners, Silicone glass tape for 
the end windings, and glass insulation on the wire 
and flexible leads. The completely wound stator 
is impregnated with Silicone varnish. The result is 
that it is possible to sustain a working temperature 
of 175 deg. C. on the windings. In view of this 
high temperature, all the joints between the coils 
and to the outgoing cables have been welded or 
brazed, no soft solder being used. It is expected 
that this material, which was developed and made 
in the firm’s research laboratory, will be employed 
primarily on motors where the nature of the duty 
or the conditions of operation are such that excessive 
temperatures may occur under emergency conditions. 

Another apparatus which was shown on this stand 
is the mass-spectrometer leak detector. This has 
been developed for detecting small leaks in vacuum 
\pparatus and uses & mass spectrometer as an 
ionisation gauge to indicate the pressure of one 
particular gas present, specifically helium. This 
gauge is connected to the vessel under test and to 
suita)le vacuum pumps and responds when a small 
jet of helium gas is brought close to any leaky 
part of the vessel. No occurs, however, 
so long as helium is not leaking in, although the 
pressures of the other gases present may be varying 
over a greater range. A partial pressure of helium 
of about 10-* mm. of mercury and a rate of leak of 
about 10~-* to 10-* litre-mm. per second can, it is 
claimed, be detected, and the point at which the 
leak occurs accurately and quickly located. The 
operation of this apparatus depends on the ionisation 
of the incoming gas molecules by electron bombard- 
ment. The positive ions are then formed into an 
accelerated beam which traverses a uniform mag- 
netic field. Here the ions of different masses are 
deflected and focused into separate lines, one of 
which (mass 4 for helium) is sét on a slit. The 
current carried by the ions to a collector behind the 
slit is amplified and measures the number of ions, 
which are proportional to the partial pressure of the 

The increasing use that is being made of the germi- 
cidal action of short-wave ultra-violet radiation for 
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air sterilisation makes measurement of it necessary, 
firstly, to determine the germicidal energy available 
and, secondly, to ensure that the amount of stray 
radiation is physiologically safe. At the exhibition, 
a simple method of measuring high germicidal 
intensities by using a fluorescent screen in conjunc- 
tion with a foot-candle meter was shown. This 
method, however, is inaccurate with general lighting 
and is not easily rendered sensitive enough for 
measuring the low stray-radiation intensities. The 
preferred method shown by the British Thomson- 
Houston Company has the advantage that it can 
be used in any normal lighting and that its sensitivity 
can be adjusted to cover the whole range of radiation 
intensities encountered in practice. It-consists of a 
charged condenser, an electroscope and a selective 
photo-electric cell, the surface of which is sensitive 
to 2,537 A ultra-violet radiation, but not to sunlight. 
To prevent leakage trouble, the cell is treated with 
Toddol, an organic silicon compound, while poly- 
thene is used as a dielectric in the condensers. 
(T'o be continued.) 





PRODUCTION OF Pic IRON AND STEEL IN THE UNITED 
KInepoM.—The outputs of iron and steel, in March, 1947, 
were seriously curtailed by the continued limitation of 
fuel supplies. Steel production was at the annual rate 
of 10,190,000 tons, compared with 13,295,000 tons in 
Mareh, 1946, and pig iron was produced at an annual 
rate of 6,400,000 tons against 7,660,000 tons a year ago. 





LAUNDRY AND DRY-CLEANING MACHINERY.—The 
1947 issue of the “ Overseas Buyers’ Guide ” has now 
been published by Power Laundry. It contains descrip- 
tions of recent developments in laundering and dry- 
cleaning and also directories of plant and supplies and 
of laundry engineers and allied traders. Copies of the 
brechure may be obtained on application to the publicity 

, Afsociated Tliffe Press, Dorset House, Stamford- 
street, Loudon, 8.E.1. 
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THE INSTITUTION: OF 
NAVAL ARCHITECTS. 
(Continued from page 319.) 

Tue third paper in the programme of the 1947 
Spring Meeting of the Institution of Naval Archi- 
tects was entitled “Classification Standards and 
Longitudinal Strength,” and was presented by 
Mr. J. L. Adam, C.B.E., a vice-president of the 
Institution and chief ship surveyor of the British 
Corporation Register of Shipping and Aircraft. 


CLASSIFICATION STANDARDS AND LONGITUDINAL 
STRENGTH. 


Mr. Adam described the principal function of a 
classification society‘as being the provision of satis- 
factory standards and defined such standards as 
those which would provide a ship capable of meeting 
any weather: without incurring structural damage. 
In view of the extra features which many owners 
specified as the result of experience, it was the duty 
of the society to consider whether those extras were 
necessary because the standards were too low, and it 
was also essential to meet developments in ship 
design with measures which recognised the changing 
conditions. A good standard for the strength of 
merchant ships between 100 ft. and 600 ft. in length 
was laid down by the International Load Line Con- 
vention of 1930, but its wise application required 
understanding and a recognition of its limitations. 
Broadly, Mr. Adem’s paper dealt with the questions 
involved: in the determination and expression of 
classification rules as applied to hull girder design, 
in order to attain the correct standard for ships of a 
certain type, size and proportion ; and the relation- 
ship of the load-line standard to actual experience 
was illustrated by an analysis of the section moduli 
of some typical vessels. A further comparison be- 





tween classification scantlings and general practice 


was given in regard to second and lower decks, and 
the effect on these decks of the deflection and move- 
ment of the hull girder was considered, The paper 
divided the methods of expressing standards, with 
regard to longitudinal material, into two categories, 
the indirect and the direct, and, in his review of the 
problem, the author selected the direct method in its 
latest/form. Tables for ship designers had been pre- 
pared from the curves for on 
which the Rules are based, and one of the tables, 
for shell and decks, was reproduced in the paper. 
Mr. R. B. Shepheard, who opened the discussion, 
said that it was a far cry from the days when a 
fully-plated second deck was considered essential 
for transverse strength. The three-island tramp 
had given place to the complete-superstructure 
type, with an increase in hogging moment of some 
10 per cent. in the loading condition. The author 


shad made it clear that the section modulus, as a 


basis for assessment of longitudinal strength, must 
be applied with caution and experience, and as a com- 
parative standard only. While relatively simple hull 
girders had been found to behave in vertica] bending 
under still-water conditions generally in accordance 
with beam theory, experimental results were still 
awaited cu the more complex structure of cargo ships 
having double bottoms¥and more than one deck. 
Static conditions, however, did not represent those 
which ships experienced at sea, and which included 
the effects of impulse loading, torsion, and bending 
in the horizontal as well as vertical planes. The 
results of the observations on the Ocean Vulcan 
under North Atlartic conditions, with the associated 
still-water tests now being carried out, would there - 
fore be of the greatest value. He endorsed the 
author’s remarks on the load-line standard as a 
criterion of longitudinal sufficiency. 

Satisfactory behaviour, particularly of decks, was 
largely dependent on the treatment of structural 
discontinuities. Longitudinal girders were of great 
value in this respect and for resisting main compres- 
sive stresses in plating panels, but he suggested 
that, where additional tensile material was required, 
an increase in deck thickness was a simpler and 
more effective arrangement. He doubted whether 
the best method of compensating for insufficient 
thickness of a second deck was to increase that of 
the strength deck. He further emphasised, in 
disposing the material at the top sides, the import- 
ance of ensuring that the sheerstrake was adequate 
in relation to the deck thickness, and to the propor- 
tions of the hull girder. The experience of Lloyd’s 
Register as regards welding fully confirmed the 
absence of structural tensile failure through lines 
of rivet holes. Here was an outstanding mstance 
of experience being at variance with existing theory. 
The absence of overlapped lorgitudinal seams 
undoubtedly deprived welded plating of some stiff- 
ness in compression. It was not yet possible to 
make a precise evaluation of this loss, but it was 
influenced by the relation between the width of 
strakes and the frame spacing. He was impressed 
with the advantage of longitudinal framing at the 
bottom and strength decks, at least in the midship 
portion of welded structures, but he agreed with the 
author that reduction in plating thickness, where 
associated with longitudinal support, must be 
limited. The author’s method for tabulation of shell 
and deck scantlings marked a definite stage in 
progress and should prove practicable in everyday 
use. In Lloyd’s Register, they had been working 
for some time on another method, simple of opera- 
tibn and clearly indicating the effects of differences 
in dimensions and draught, which represented 
requirements for longitudinal strength closely 
comparable with those given in the paper. 

Mr. J. Turnbull, O.B.E., thought that the most 
important point in the paper was that the classifica- 
tion societies had considered it necessary to increase 
the standard of longitudinal strength, owing to 
unsatisfactory experience. It was remarkable too, 
that the so-called unsati ship was only a 
little below the standard of what had been found to 
be.a satisfactory ship, which rather indicated that 
the standard theory was. correct, with the present 
conditions. Looking back on the history of the 
development of the specification for scantlings, it 
was surprising, with present-day advanced know- 





ledge, to find that, many years ago, the longitudinal 
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strength of a ship was decided on a numeral, The 
principle of adopting numerals—an intricate method 
—had persisted, though the author was conscious of 


its limitations and applied it ly. In pro- 
ducing histable, he thought that Mr. Adam had.come 
very near to finality 


Dr. 8. Livingston Smith wondered whether the 
classification societies felt that they had sufficient 
experimental evidence to justify the sort of rule 
they were now developing, or whether they were 
satisfied that the information at their disposal.was 
sufficient in itself for the same purpose. He 
imagined that their opinion was largely based on 
empirical calculation, in which case it was clear 
that an enormous amount of experimental and 
research work remained to be done. It was 
interesting that the author did not recall one 
instance of longitudinal structural failure through 
a line of rivets. He had heard this before and 
believed it was quite true ; but, as an experimental- 
ist, he found it difficult to appreciate why. The 
author also stated that, so far as tension was con- 
cerned, practically all failures, with the exception 
of those in some welded tankers, had arisen through 
lack of continuity of distribution of material between 
envelope and stiffener, thus throwing a concen- 
trated load on the envelope. He would have 
thought that, if the longitudinal members were 
continuous, the loads would be nearly uniform 
throughout. The author compared section moduli 
between ships built to classification-society require- 
ments and the standard of longitudinal strength laid 
down in the International Load Line Convention of 
1930. The main inference appeared to be that the 
Load Line standard modulus was, if anything, 
inadequate. This was an issue of fundamental 
importance. Did the author consider that the 
standard laid down was, in effect, inadequate ? If 
this was the case, surely the standard should be 
reconsidered and revised ? 

Mr. H. Van Dijk said that during the war he had 
to design a cargo vessel with a big deadweight and 
a restricted draught. The midship sections were 
calculated according to the rules of four classification 
societies, one of which was the British Corporation, 
and there were big differences in area, modulus of 
resistance, etc. The British Corporation ship 
proved to be of light weight and great strength. 
After the war, the field of analysis was extended to 
three types of vessel, namely, a full-scantling vessel 
of 490 ft. long and 60 per cent. superstructure, a 
full-scantling vessel of the same length and breadth, 
but with 20 per cent. superstructure and, of course, 
more depth to obtain the same displacement, and a 
complete-superstructure vessel, 425 ft. long, of the 
tramp type. All types were calculated for a block 
coefficient of 0-68 and 0-80. Horizontal bending, 
torsion, and transverse strength were not dealt with, 
but, as far as longitudinal strength in a sea from 
right ahead was concerned, the analysis showed 
that the British Corporation rules were well-founded. 

Sir Maurice Denny said that any shipowner read- 
ing the paper must feel satisfied that he was being 
given very good instruments indeed with which to 
carry on his trade. Mr. Turnbull, had mentioned 
the small amount of additional material required to 
convert an unsatisfactory ship into a satisfactory 
ship—a matter of a few tons. If that were so, it 
was clear that the ships which builders were deliver- 
ing did not suffer from an excess of material, 

Professor A. F. Lindblad thought that the author 
appeared to favour riveting rather than welding ; 
but experience had shown that much could be done 
more easily and more cheaply by welding than by 
riveting, and with equally efficient results. 

Mr. Adam, who said that he would reply fully in 
writing, dealt briefly with one or two points. Com- 
menting on Mr. Shepheard’s remark that Lloyd’s 
Register had reached practically the same result 
as indicated in the paper, he said that this showed 
that they had both been after the truth and had got 
it. He expressed himself as in favour of experi- 
mental research work, because it was not always 
possible to get results from ships. The Load Line 
standard, in. certain circumstances, was a good 
standard ; the classification societies’ wish to 
have a little more was not due to a feeling that the 


LABOUR NOTES. 


Iy his annual report to mémbers of the Operative 
— Spinners’ Amalgamation, Mr. Charles Schofield, 
e general 
quently stated that the economy of the country 
largely, in the future, upon the extent to which the cotton 
textile industry, and others similarl 
concentration, can rehabilitate 
world competition again asserts itself. Whereas, he 
continues, the cotton spinning and doubling industry 
employed 176,000 operatives and produced 23,700,000 
lb. of yarn weekly, in 1937, the latest gave 
the number of operatives as 110,530 and the weekly 
production as 12,530,000 Ib. ~ E 





To-day, he goes on to say, the industry cannot 
anticipate any substantial increase in the numbers 
employed, and only by the introduction of labour- 
saving devices and automatic machinery, where none 
now exists, with their extension where they are in 
being, al with the most economical use of labour, 


that the figure of 23,700,000 Ib. a week could be 
regained with the present labour force. 





Although many employers, Mr, Schofield writes, have 
spent considerable sums on ing their mills attrac- 
tive, progress by other employers has been slow, and 
that is unfortunate, for the trade as a whole, as the 
standards of all are likely to be measured by the 
poorest in existence. It is generally known that 
potential employees are largely influenced by those 
engaged in the industry, and it is therefore imperative 
that employers who have already brought their working 
conditions and amenities up to modern standards 
should bring pressure to bear on their colleagues to do 
likewise, and so prevent such adverse comments as 
have for long been detrimental to the well-being of the 
industry. pees. 

In a reference to the Evershed Commission’s report, 
Mr. Schofield expresses the opp 1. that the main 
problem arising from the recom ‘tions has still 
to be partes Commission, he s recommended 
that a universal piece-rate list shc..d be arranged 
which would give uniformity of wages, having as its 
fundamental basis the number of spindles contained 
in the mulés. There is, it is pointed out, a substantial 
difference between the wages in the Bolton area and 
those in Oldham for the same numbers of spindles per 
mule, and the general position is whether accommo- 
dation can be found by increasing the Oldham standards 
and reducing those of Bolton. “ It must be obvious,” 
Mr. Schofield concludes, “ that any recession can only 
be to a limited degree, and only in cases where it can 
be clearly demonstrated that lists are anomalous in 
their incidence and, as such, are clearly exceptional. 
However desirable a universal list may be . . . there 
can be no question of ‘ buying ’ the universality by sub- 
stantial reductions of wages.” 





Commenting upon the National Coal Board’s refusal 
to approve any wage proposals for the men transferred 
from the flooded New Monckton colliery to Hemsworth 
and South Kirkby collieries, on the ground that the 
wages were on a divisional and not a national basis, 
Mr. J. A. Hall, President of the Yorkshire area of the 
National Union of Mineworkers, declared that the 
Board was oomens to develop a bureaucracy far 
more tragic and ridiculous than was the practice under 
private ownerships. “I prophesy,” he added, “ com- 
plete failure of the present constitution of the boards 
which have been set up, both national and divisional, 
if this is going to be the practice in the future. I think 
I am entitled to negotiate terms on questions of emer- 
gency, and I definitely protest against the interference 
of the national body.” 





Replying to a question in the House of Commons, 
Mr. Isaacs, Minister of Labour and National Service, 
stated that the Football Pool Proprietors’ Association, 
the members of which employed at least 95 per cent. of 
the total numbers engaged by pool firms, tyr prs ioe 
as full-time workers, not more than 25,000, of whom 
17,000 were in Liverpool—an area in which there was 
considerable unemployment. Of that total 30 per 
cent. were married women, 25 per cent, were women 
under 18, and 8 cent. were men of whom one-fifth 
were disabled. numbers, therefore, who could 
eaneeny. be Sronetersed oe Sere Referer’ Serene 
regard to the labour demands in the ateas 
were not large. 


Member firms of the Association had agreed, Mr. 


, says that it cannot: be too: fre- | t 


themectves' bolore | 


can the much desired increase in production be obtained. |-€ 
In cotton spinning, it would be fallacious to conclude 


had had an opportunity of offering any more essential 
work that, might be wailable. ‘They had 

to eg pry men to the maximum practicable 
extent 


prices 
Of the present index, he says, that the 
behind it is a static one, “ Ite main 

t ef an unchanging standard of living 


ing patterns of 
expenditure as the income of the working class improves 
and its standard of living advances.” 





The committee, he goes on to say, recognising that 
— fact, ‘“‘ advises that a new cost-of-living 
i i ae Se Ceres SS See ee 
‘the movement of retail prices Weighted on a basis 
which is kept continuously up to date.’ That type 
of index will take time to work out, and whatever 
the basic conception behind it may be, judgment upon 
such an index must be suspended until it has been 
developed, presented to the country and tested b) 
experience. In the meantime, faced with the abnormal 
difficulties of the transition from war to peace, the 
i i that an interim cost-of- 
, based upon the distribution 
expenditure revealed in the 1937-38 cost-of-living 
inquiry; That will not be perfect, but it is suggested 
that it will be an improvement on the present cost-of- 
living index. Again, judgment must be suspended until 
this new index is constructed and subjected to the test 
of experience.” 





Representatives of the four unions which form the em- 
ployees’ side of the National Joint Council for the port 
pose pe industry, discussed, at a meeting at the Minis- 
try of Labour and National Service last week, a question 
of redundancy which has led to a strike at Glasgow. 
Later, the representatives of the Scottish Transport 
and General Workers’ Union returned to Clydeside in 
order to ascertain whether their executive were agree- 
able to accept the common policy of the other unions 
on, the subject—the Transport and. General Workers’ 
Union, the National Union of Municipal and General 
Workers, and the Amalgamated ‘Stevedores and 
Dockers. If the common policy indicated were ap- 
proved by the Scottish organisation, the idea was, it 
was stated, that a joint representation should be made 
that men who were in the industry before the war and 
had received notice of dismi on the ground of 
redundancy should be allowed to go back to work on 
a general resumption, and that the position of the men 
who had entered the industry after the war should 
be examined by representatives of the industry. 





The Glasgow dockers rejected the proposal and 
decided to remain on strike, repeating their demand 
for an impartial inquiry into the trouble,” and 
conveying their decision to the local conciliation officer 
of the Ministry of Labour and National. Service. _ In 
effect, this transferred the difference back to the 
employees’ side of the National Joint Council for the 
industry. 


The Mexican Trade Union of Railway Workers have 
recognised the right of women to be employed in work- 
shops or in general duties on the national railways. 
Women have, so far, been employed on the railway 
only in administrative or office work. Many petitions 
have been received by the trade union from women 
who wished to undertake jobs hitherto considered to 
be “‘ men’s jobs,” and who based their clai:ns on the 
fact that during the second world war, women performed 





tasks which had formerly been as beyond 
their strength. The that women 
who considered themselves to be physically fit for such 
tasks might be employed in them. Clauses have been 
for incl in collective its for the 

of Birt workers 


i . = cluded : 
the matimam’ protestion ‘will bo afforded incase 








Load Line standard was not good enough. 
' (To be continued.) 


Isaacs said, not, in future, to single women 
between 19’and 40 until the local office of the Ministry 
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health and safety regulations. ah 
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2 the Sen ong plat 
By L. J. Kastner, M.A., M.Sc., A.M.I.Mech.E. + bag d is given with sufficient precision by ay —_ _ of W. Penis wa - . 


Tue mass of air drawn in during unit time by an 
internal-combustion engine is a quantity which exerts 
a profound influence on performance, and consequently 
has often to be measured during research and develo: 
ment work. The measuring apparatus employed should 
respond readily to small changes in engine air consump- 
tion and empr - ed — 96 a oe ly high ——e 
of accuracy of the order of, perhaps, + 1 per cent. 
should be of robust construction, simple and straight- 
forward to operate and free from the necessity of 
applying tedious corrections. _ Its first cost should be 
low and it should require little maintenance in service. 
Further, and most important of all, its accuracy must 
not be impaired by the fact that a reciprocating engine 
draws in the air in a series of gulps, giving rise to 
pressure and velocity fluctuations which, unfortunately, 
are at their most serious in the case of a single-cylinder 
four-stroke engine, a favourite type for research. 
While it is probably true that no air meter exists which 
completely fulfils these conditions, a number of different 
types have been used with success in engine-testing 
laboratories, the chief methods employed being direct 
air measurement or the use of the electric air meter, 
the viscous-flow air meter, or the airbox meter. 

In direct air measurement, the air is drawn from a 
calibrated’ gas holder of the inverted type, with a 
water seal. Wh-n the engine draws air from the 
gas holder, the inverted bell falls and the volume 
taken in a given time is determined directly. The air 
consumption may be measured with considerable pre- 
cision but, even for a small engine, the apparatus is 
bulky and cumbersome. The electric air meter relies 
on the measurement of the rate of heat loss from a 
heated wire in the air stream, or on the measurement of 
the resulting rise in temperature of the air stream when 
heat is supplied at a known rate. It requires calibra- 
tion against a standard, and is subject to errors when 
the air flow is pulsating, unless special precautions are 
taken. In the viscous-flow air meter the air passes 
through a honeycomb of narrow passages so dimen- 
sioned that, within the working range, the flow is 
viscous, the resistance of the element therefore being 
directly proportional to the velocity. The mc.er 
requires calibration against a standard, but it is claimed 
that the method of construction adopted eliminates 
errors due to pulsations. 

The airbox meter consists of an orifice of known 
cross-sectional area’ used in conjunction with a 
smoothing capacity—the “airbox.” The pressure 
drop across the orifice due to the airflow is measured 
by means of a gauge sensitive to small pressure 
differences, and the quantity of air passing is caleu- 
lated from a knowledge of the reading of this gauge 
and of atmospheric temperature and pressure. If the 
meter employs a plate orifice, as is usual, sufficient 
information exists to obtain reasonably accurate read- 
ings of absolute air consumption, without the need for 
calibration against a standard. However, if the 
smoothing capacity is inadequate to damp out pressure 
fluctuations, very serious errors may arise. Although 
the airbox meter is subject to certain disadvantages as 
compared with more complex types, the facts that it 
can be constructed very cheaply in any workshop, that 
it is not at all likely to become deranged in service, and 
that it will give good results if reasonable precautions 
are taken, are powerful arguments in its favour where 
laboratory work is concerned. These things being so, 
it was thought desirable to undertake an investigation 
of certain features of the airbox method, which do not 
appear to have been dealt with fully by others, in the 
hope of providing additional information. In particu- 
lar, the effects of pressure fluctuations in the box on 
the ace of air measurement were to be explored 
with a view to ‘establishing the proper connection 
between such variables as cylinder size, number of 
cylinders, and engine speed on the one hand, and airbox 
Volume and orifice diameter on the other. 

While it is not proposed to deal fully with the theory 
of orifice methods for measuring air flow, certain 
Temarks will have to be made to illustrate the practical 
limitations of such methods, in particular as they apply 
to the airbox meter. When a gaseous fluid flows 
through an orifice of effective cross-sectional area A, 
and the pressure falls from the initial value P, to any 
assigned r pressure P,, the rate of flow W is given 
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W= Op Aa / 29 


Where V. ta She cision “olan ok Un uid. ehimesamn 
Pm is the index of the expansion, and Cy is the 


w = 0-0191 op ata / TP - (2) 
in which W is the weight of air in pounds per second, 
d the diameter of the calles in ineben T Os poems 
drop across the orifice in inches of water, — Ra 
atmospheric pressure in pounds per square foot, an 
T the air temperature-in deg. Fahrenheit. absolute. 
To justify the use of equation (2) it is necessary that 
the coefficient of discharge of the orifice be known 
accurately, that the pressure drop across the orifice be 
not too great and free from fluctuations, and that the 
humidity of the atmospheric air be determined. 
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The coefficient of discharge can only be known pre- 
cisely if careful experiments are undertaken to calibrate 
the orifice over the range of pressure covered by its asso- 
ciated manometer. A single orifice will seldom suffice 
even for a very restricted series of engine tests, and the 
direct calibration of a series of orifices to be used, 
perhaps in more than one size of airbox, would form a 
substantial piece of experimental work for which facili- 
ties may often be lacking. The alternative is to make 
use of the experimental results of Watson and Scho- 
field,* or of Durley,+| machining the airbox orifices to 
their dations. The absolute accuracy of air 
measurements may be reduced somewhat by adopting 
this procedure, but it should still be sufficiently high. 
It is worth noting that there is some slight discrepancy 
between Durley’s results and those of Watson and 
Schofield, and, provided the diameter of the sharp- 
edged orifices used falls within the range 1-0 in. to 
2-0 in., it will often be sufficiently accurate to use a 
mean constant coefficient of dischargé equal to 0-6. 








* Paper presented to the Institution of Mechanical 
Engineers for discussion in . Abridged. 


*: Proc. I. Mech. E., 1912, page 517. 





t Trans. A.S.M.E., yol. 27, page 193 (1906). 


| and wet-bulb thermometer readings, the 





lated from the approximate equation (2), it is found 
that it is always in excess of the corresponding quantity 
obtained from the exact equation (1), the coefficient of 
discharge being assumed to be the same in both cases. 
The error due to the use of the approximate equation 
grows larger as the pressure drop across the orifice 
increases ; and, when the pressure drop is about 8 in. 
of water, the use of equation (2) will cause the air flow 
to be over-estimated by about 1 per cent. For this 
reason it is suggested that the use of the approximate 
formula (2) is best confined to cases where the maximum 
pressure drop across the orifice amounts to some 4 in. 
of water only. 

When the air passing through the measuring orifice 
is not dry, the barometric pressure should be corrected 
to a condition of zero humidity. By taking dry-bulb 
Partial pressure 
due tq the water vapour may be found from a humidity 
chart, or from tables, and should then be subtracted 
from the barometric pressure to give the true dry-air 
pressure. In this country it is usually sufficient to take 
the dry-bulb temperature only and to assume a relative 
humidity of 50 per cent., or, when a high standard of 
absolute acc’ is not aimed at, to neglect atmos- 
pheric humidity altogether. The latter a 
will seldom give rise to an error in rate of flow of more 
than | per cent., and, if a series of observations is taken 
over a period in which atmospheric conditions do not 
change appreciably, the comparative accuracy is much 

ter t this. ere an accurate correction for 
umidity is required, reference should be made to the 
British Standard Code for Flow Measurement. It is 
most important that the pressure drop across the 
orifice should be free from i anetions and it cannot 
be emphasised too strongly that pressure pulsations are 
likely to be a fruitful source of serious errors in measure- 
ment. This was understood by Watson and Schofield, 
who developed a theory for estimating and compensat- 
ing for errors, but, as shown below, it would seem that 
the correction recommended is quite inadequate to deal 
with many of the cases which may occur in practice. 
Later work by Hodgson,* Judd and Pheley,t and 
others, emphasises the differences between indicated 
and actual quantities which are possible when an 
orifice meter, without smoothing, is used in con- 
junction with a simple type of gauge to measure 
fluctuating airflow. Inaccuracies arising in this way 
are, in the present author’s opinion, best avoided by 
converting the pulsating flow into steady flow, rather 
than by the use of numerical correction factors, the 
value of which must, in all cases, be somewhat prob- 
lematical. The major part of the experimental work 
described below was devoted to a study of the effects 
of pressure pulsations occurring in airboxes of various 
sizes and in the tubes connecting them to manometers, 
and it was found that a wrongly proportioned airbox 
meter could, in certain circumstances, give results 
which over-estimated the quantity of air passing by 
more than 100 per cent. It seems unlikely that any 
correction factor could compensate accurately for errors 
of this magnitude. _ 

For the series of experiments to be described, a 
single-cylinder four-stroke engine was employed to 
induce a pulsating flow of air through the airbox under 
test. The inlet port of the engine communicated with 
an orifice in the airbox wall opposite to that in which 
the measuring orifice was situated ; and the connecting 
pipe was kept as short as possible, being some 9 in. 
long for most of the trials, but having to be lengthened 
to 14 in. for the largest girbox tested. It was considered 
that the type of engine chosen would ensure the pro- 
duction of very strong pressure fluctuations in the air 
intake system, since, with a single cylinder working on 
the four-stroke cycle, air is drawn in only during a 
period corresponding, approximately, to between one- 
quarter and one-third of the whole cycle; thus, if the 
air be taken from an airbox of inadequate volume, the 
ratio between the maximum vacuum in the box and 
the mean vacuum may be appreciably greater than 
unity. With more than one cylinder,.there will be 
more than one suction stroke every 720 deg. of crank 
angle, and the mean vacuum will be increased for a 
given, size of inlet orifice, while the maximum vacuum 
should not be much affected. It is to be expected 
that the .variations of pressure occurring at the inlet 
port of the engine, in some cases, will be reduced mark- 
edly in amplitude by the action of the carburettor 
Venturi, and engines in which the fuel is injected 
directly into the cylinder, or into the inlet port, might 
reasonably be su to transmit to the airbox 
fluctuations of greater magnitude than carburettor 
engines. Since no suitable injection engine was avail- 





* Proc, Inst. C.E., vol. 204, Pt. 2, page 108 (1916-17). 
t Trans. A.S.M.E., vol. 44, page 853 (1922). 
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able for the present investigation, a small air-cooled 
petrol engine, of 3% in. bore by 3% in. stroke, was 
employed, The. valve timing was about normal for 
this class of engine, the overlap being 49 deg. (nominal) 
and the inlet valve closing 57 deg. late. To ensure 
re fluctuations of maximum amplitude in the 
intake system, the carburettor was removed and the 
engine coupled to a variable-speed electric motor. 

Five airboxes were constructed of sheet zinc, 0-065 in. 
thick, the joints being sealed by soldering and painting 
with pitch. The three larger boxes were built up 
on wooden frameworks, but the remaining two had no 
internal stiffening. The internal volumes of the boxes 
were as follows: No. I box, 0-44 cub. ft. (25 cylinder 
swept volumes, approximately) ; No. II, 1-00 cub. ft. 
(57 volumes); No. III, 3-97 cub. ft. (224 volumes) ; 
No. IV, 12-55 cub. ft. (709 volumes); and No. V, 
64-00 cub. ft. (3,616 volumes). Boxes I, II, II, and 
V were cubical in shape ; box IV was not quite cubical, 
the height being slightly greater than the width and 
breadth, but it was not considered that this was of 
any importance. Seven orifice plates were made with 
orifices having diameters of 3, 1, 14, 1}, }. 1}, and 
1§ in., respectively, the plates being cut from sheet 
steel 0-015 in. thick. Special care was taken to 
produce truly circular square-edged orifices by turning, 
the orifice plates being soldered between two thicker 
brass plates during the machining process. To provide 
a rigid fitting for the orifice plates, two cast-iron 
flanges, # in. thick and 8 in. external diameter, were 
bolted together one on each side of the airbox wall. 
The orifice plate was held to the outer of these two 
flanges by a steel cover-plate secured by eight set-screws 
passing through clearance holes in the orifice plate. 
Thin washers were used between the cover plate and 
the orifice plate and between the orifice plate and the 
flange. All the airboxes were checked for airtightness. 

To measure the mean pressure difference between 
the contents of the airbox and the atmosphere, a micro- 
meter water gauge was employed. This was of simple 
design, as shown diagrammatically in Fig. 1, on the 
previous page, and consisted of two hollow glass cylin- 
ders, of 2-34 in. internal diameter, connected together at 
the bottom and containing water at a convenient level. 
One of the cylinders was open to the atmosphere and 
was fitted with a vertical micrometer head to which was 
attached a needle point. The other cylinder was 
sealed at the top by means of a metal plate and rubber 
washer, the plate being drilled and tapped to take an 
outlet pipe a of } in. internal diameter, over which 
could be pushed a rubber tube leading to the airbox. 
The glass cylinders were connected at the bottom by a 
brass pipe. The restriction imposed by the reduced 
diameter of this connection provided a measure of 
damping, and additional damping could be introduced 
by partly closing a clip on the rubber tube. When 
the instrument was in use, the micrometer was adjusted 
until the needle just broke the water surface, and 
differences in water level could be measured readily to 
the nearest 0-001 in. By employing two interchange- 
able needles of different lengths, differences of head up 
to about 3} in. of water could be read. 

The gauge originally employed for measuring the 
amplitude of the pressure fluctuations in the airbox 
during the present series of experiments was of a t 
suggested by Watson and Schofield. This gauge, in 
the form used by the author, is shown in Fig. 2, on 
page 345. The short glass cylinder a, 1} in. internal 
diameter and 1 in. long, is connected to the source of 
vacuum by means of the tube 6. The end of a remote 
from b is sealed by a thin, stretched rubber diaphragm c, 
clamped at' its edges between the glass cylinder a 
and the brass plate d. The two micrometers are 
fitted with brass points to enable contact with the 
diaphragm to be judged accurately. When the 
vacuum fluctuates rapidly, the diaphragm should be 
deflected to a position corresponding to the magnitude 
of the mean vacuum, and will vibrate about this 
position. If the deflections of the micrometers, just 
corresponding to contact with the diaphragm at its 
extreme position on either side, are x and y, respec- 
tively, the deflection corresponding to the mean vacuum 
is assumed to be $ (x + y) and that corresponding to 
the semi-amplitude of the vibration 4 (z — y). These 
deflections cannot, of course, be transformed into 
pressure differences unless the characteristics of the 
diaph: are known, and the instrument was there- 
fore brated statically against a standard water 
gauge. This calibration never presented much diffi- 
culty, the observations always lying very closely on a 
smooth curve of the form H = A D™. D referring to 
the diaphragm deflection, H to the head in inches of 
water, m to a numerical index, and A to a constant. 
It was found necessary, however, to recalibrate at 
frequent intervals as the tension in the undeflected 
diaphragm did not remain unaltered, probably because 
of imperfections in the method of clamping. After 
considerable a with this type of gauge, the 
author formed the opinion that it was, in some respects, 
unsatisfactory. Although it functioned reasonably 
well when used with the larger airboxes, it could not 
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‘be relied on when pressure fluctuations were strong ; 
in such circumstances, the value of the mean vacuum, 
inferred from dia: deflection, was found to be 
untrustworthy, while that of the maximum vacuum 
appeared to be too low. Furthermore, the instrument 
was somewhat tiring to use for any appreciable period 
of time, as the precise adjustment which just repre- 
sented contact between the micrometer points and the 
rapidly vibrating diaph required considerable 
care, even when strong illumination was provided. 
These remarks, however, are not to be represented as a 
complete condemnation of the gauge; it proved very 
useful during the early stages of the investigation, and 
provided an excellent means of detecting the presence 
of any appreciable pressure variations. It is quite 
capable of performing this duty when the engine speed 
is high. 

In view of these imperfections, it was decided to 
attempt the design of a simple instrument to record 
merely the value of the maximum vacuum produced 
in the airbox by the pulsations, this maximum vacuum 
then to be compared with the mean vacuum registered 
by the damped water gauge. The type of instrument 
envisaged was a very light non-return valve used in 
conjunction with a water manometer. The first 
attempts to design a suitable valve were not successful. 
It was considered that the valve would have to be 
very light to follow the rapid pulsations, but a disc 
valve of small diameter was very to leak under a 
pressure difference of a few inches of water. Discs 
cut from celluloid, stiff paper, mica, and cellophane 
failed to give satisfaction, and it became clear that it 
was essential to use a metal disc which could be ground- 
in, although its extra weight was undesirable. The 
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but it was not used at higher speeds. The disc valve 
was used in conjunction with a simple U-tube water 
manometer, and it was found essential to provide 
means whereby the difference of pressure on the two 
sides of the manometer could be reduced to zero after 
each reading. Otherwise, the slow rate of leakage of 
the valve would have necessitated long pauses between 
successive i 

In order that any errors in air-flow measurement 
resulting from the use of an incorrectly desi aif 
meter might be readily detected and me , it was 
necessary to know the true air consumption of the 
engine over the range of speeds to be explored. Ideally, 
the volume of air taken in should be measured directly 
for this purpose, using a displacement meter such 8 
the calibrated gasholder ; but, as it was not possible to 
obtain a meter of this type, it was decided to accept 
the results of measurements made with a large airbox 
meter, and to use the term “ standard air consumption 
to represent the air quantity inferred from these results. 
As a preliminary, therefore, it was to carry 
out an extensive series of trials with a view to selecting & 
correctly dimensioned airbox meter to allow the stan- 
dard air consumption to be determined, the essential 
requirements being that the meter should have sufficient 
capacity to reduce pressure fluctuations to a negligible 
level, and that changes in orifice diameter should exert 
ments jhragm , Tepeated r wil 
the disc-valve gauge. showed that no pressure fluctua 
tions could be detected with either box IV or box V, 





over the speed 1,400 to 4,000 r.p.m., the range 
to be used for investigation. fe wes found; 
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ATIRBOX MEASUREMENT OF ENGINE AIR CONSUMPTION. 
Fig.8. 
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the same was not observed with box IV. 
Conse , although the mean curve showing the 
Relation volumetric efficiency and was 
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closely the same for both boxes, the results obtained 
(ih box TV wore preferred, and » curve was drawn 
variation quantit engine speed 
X volumetric efficiency 7” plotted vom ie a 

N.” The resultant. curve is shown in Fig. 4 
cpposite page, and the standard air consumption 
can be found this curve by multiplying the appro- 
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A large number of experiments was performed to 
compare the rate of airflow inferred from results ob- 
tained with airboxes I, IT and III with the standard 
air consumption ; and, for each of the three boxes, 

wore drawn a — airflow to 

8 diagram showing the results obtained 
the pa of metering orifices, and including, for 
the purpose of comparison, a curve showing the varia- 
tion of the standard air consumption. It was found 
that the errors with wrongly ensioned airboxes 
could be very serious, and apparently increased as the 
orifice diameter was and the volume of the box 
was reduced. Fig. ive, shows the values of | effects. 
indicated airflow ob with box I, and it will be 
seen that the air consumption is grossly over-estimated. 
With boxes JZ and III, the errors were less but were still 
serious, ad it was apparent that considerable pressure 
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fluctuations were set up in these boxes. An attempt to 
measure the amplitude of these pressure fluctuations, 
and the greatest depression below atmospheric pressure, 
was made with the diaphragm gauge, used in conjunc- 
tion with boxes I, II, III and V, and the results 
obtained are shown in Fig. 6, opposite, where they 
are expressed in terms of three ratios. “These ratios 
are: P, the ratio of the greatest depression in the airbox 
indicated by the diaphragm gauge to the mean depres- 
sion indicated by the damped water gauge; Q, the 
ratio of mean depression in the airbox indicated by the 
diaphragm gauge to the value of the same quantity 
indicated by the damped water gauge; and R, the 
ratio of the amplitude of the fluctuation indicated by 
the diaphragm gauge to the mean depression indicated 
by the damped water gauge. With box V, no pulsa- 
tions were observed and the mean depression indicated 
by the diap! gauge was closely in accord with that 
registered by the water gauge. In the case of box III, 
the presence of pressure fluctuations was apparent ; 
the diaph gauge mean depression differed some- 
what from that given by the water gauge, and the ratio 
of maximum depresSion to mean depression diminished 
with speed. It was also dependent to some extent on 
orifice diameter, conclusions which apply likewise to 
the amplitude ratio R. Pulsations were very strong 
with boxes I and II, some movement of the sheet 
metal walls being apparent, and the mean vacuum 
indicated the diaphragm gauge was considerably 
less than that shown by the damped water gauge. 
Furthermore, the maximum depression registered by 
the diaphragm gauge was, at times, less than the water- 
gauge mean vacuum, and it became evident that the 
diaphragm gauge could not be relied on to give accurate 
quantitative readings when pressure fluctuations were 
of considerable amplitude. For this reason, the use 
of the diaphragm gauge was abandoned, and the investi- 
gation continued with the help of the disc-valve gauge 
already described. 

In view of the influence of connecting-tube length 
on the readings of the damped water gauge, it was 
suspected that the readings a m by the disc-valve 
gauge would be affected by the length of connéction 
between the disc-valve gauge and the airbox. To 
investigate this point, trials were carried out with 
connections of five different lengths, namely, 5 in., 
3 ft. 8 in., 9 ft: 14 in., 25 ft. 1 in., and 50 ft. 2in. The 
trials were carried out on box II an orifice of 
1§ in. diameter, and the results are shown in Fig. 7, 
on this page, from which it is apparent that the shortest 
= should be adopted to avoid resonance 

A of 5 in., the shortest that could be 
arranged, was employed therefore for all subsequent 
work. Fig. 8, above, shows the values of the maxi- 
mum in terms of water-column 





ion, © 
head, and obtained by the use of the disc-valve- 
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gauge in conjunction with box II, plotted against 
engine . diagram showing results ing to 
each of four metering orifices. It will be seen that the 
maximum head indicated increases rapidly as the 
orifice diameter is reduced, as might be expected, and 
that the effect of increasing speed is to increase the 
magnitude of the maximum head. However, if the 
ratio of maximum head to mean head isevaluated and 
plotted against engine , a8 shown in Fig. 9, on 

347, it is evident that the increase of maximum 

with speed is much léss than the corresponding 
increase of mean head, the ratio showing a stead 
decrease as speed increases, and being smaller for 
orifices than for large orifices. 

The percentage error in the measurement of the rate 
of air flow, found’ by comparing the measured air 
quantity for a given airbox with the standard air con- 
sumption, was always found to be positive for the 
trials under review and was greater at low speeds than 
at high speeds. The values plotted in Fig. 10, on 
page 347, refer to box II, and it will be noted that the 

neral shape of the curves is very similar to those of 

ig. 9. The errors are at times very great, particularly 
with the larger orifices, and graphs of the same t, 
drawn from results obtained with boxes I and HI 
resemble Fig. 10 closely, although the errors with box I 
are greater and those with box III are less. Positive 
errors of over 100 per cent. were found to occur with 
box I under certain conditions of orifice diameter and 
engine speed. As already mentioned, the strong pulsa- 
tions occurring in the two smallest boxes caused vibra- 
tion of their walls. A few tests were carried out in 
which the movement of the walls was restricted by 
means of a strap and wedges, and it was found that 
this stiffening resulted in a somewhat increased meter- 
ing error. It was concluded that, when pressure 
fluctuatons occur, their amplitude is likely to be less 
with a non-rigid box than with a rigid one, since, in the 
former case, part of their energy will be dissipated in 
maintaining wall vibration. 

The influence of orifice diameter on the error in 
airflow measurement is shown in Fig. 11, on page 347, 
the experimental values here applying to box I. It 
will be seen that there is a rapid decrease in error as 
the orifice diameter is reduced, and the effect of 
increased speed in reducing error is also evident. 
Airbox volume is shown plotted against percentage 
error in Fig. 12, on page 347, and the beneficial results 
of large airbox volume are apparent, while it is again 
clear that an increase in engine speed results in a rapid 
diminution of error. The data for Fig. 12 were obtained 
with a single metering orifice of 1} in. diameter; and, 
although each. curve is drawn through three points 
only, the general trend is unmistakable. The similarity 
in shape between the curves of Figs. 9 and 10 suggests 
that a simple relationship should exist between the 
two quantities ‘‘ percentage error in measurement ” 
and “ratio, maximum head to mean head.” That 
such a relationship exists will be plain from an examina- 
tion of Fig. 13, on page 347, which represents the 
results of a large number of experiments performed 
with boxes I, II and III, each one of four orifices being 
employed in turn with each box. 

he results of the investigation demonstrate that the 
design of a satisfactory airbox meter, to give a reason- 
able degree of precision in measurement, must be 
determined by consideration of a number of factors 
relating not only to the proportions of the meter itself, 
but also to the design of the engine, the air consumption 
of which is to. be measured. Consideration of the vari- 
ables involved leads to the conclusion that the error 
in airflow measurement is connected with the value of a 
criterion 


U 





1 Cer - 


68-45 x 10° \ Tap? 


in which » denotes the engine volumetric efficiency 
(normally less than 1-0); C, the airbox volume in 
cubic fect ; V, the cylinder swept volume, in cubic feet ; 
N, the rotational speed, in revolutions pér minute ; 
n, the number of cylinders ; T, the temperature of the 
atmospheric air.in deg. Fahr. absolute; d, the orifice 
diameter, in feet ; and p, the piston strokes per cycle. 

In Fig. 14, on page 347, a large number of values 
of the tran error in air flow, obtained from the 
experiments under review, are related to correspondi 
an of the criterion U, logarithms of both amas 
being employed to minimise “ scatter.” The full-line 
curve is representative of the bulk of the plotted 
points, the dotted curve being drawn to show the 
greatest error arising from a given value of U. Using 
the dotted curve, it appears that to limit the error to 
1 per cent. (that is, log,, (percentage error) = 0), the 
minimum value of log,, U should not be less than 
about 0-4, or U<+ 2-5. When the engine-airbox 

m. complies with this requirement, the airbox meter 

ald be reliable and free from any noteworthy 

pulsation errors. 





* The derivation of this function is given in an appen- 
dix to the paper.—Eb., E. 
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583,322. Feeding Balls to be Heat-treated. Electric 
Furnace Company, Limited, of London, and L. C. Collyer, 
of London. (2 Figs.) October 13, 1944.—The invention 
is a mechanism for feeding a continuous line of balls 
so that they can undergo continuous heat treatment 
while in motion. The mechanism is remote from where 
the articles undergo treatment and the balls abut and 
transmit the drive imparted to them when they are in 
line. A pair of driving discs A and B with their faces 
adjacent to one ther are ted square on their 
shafts, but the shafts are somewhat inclined to one 
another. One shaft rotates in bearings with its axis 
horizontal, while the other shaft is rigidly supported 
in a bracket D hinged about a horizontal pivot so that 
the disc B is normally inclined to the disc A and 
can be moved towards and away from it by rocking 
the bracket D. The shaft is rigidly secured to the 
bracket D by a thrust nut and locking nut engaging 

= 




















(583,322) 

the screw-threaded end of the shaft, to draw a collar 
on the shaft into engagement with a horseshoe-shaped 
spacer E* between the collar and the side of the bracket. 
The spacer can be readily replaced by a thicker spacer 
to alter the position of the disc B relative to the 
bracket. A tension bolt F having a thrust washer and 
adjusting nuts at one end acting on the bracket and 
a head at the other end acted upon by one end of a 
compression spring F5, the other end of which bears 
on a fixed lug G on the main frame, tends to rock the 
bracket about its pivot pin so as to move the disc B 
towards the disc A. The disc A is driven by a chain 
wheel and rotation is transmitted from its shaft to the 
disc B by a universal coupling consisting of forks pro- 
jecting from the discs and a rectangular intermediate 
block H between the two forks. The balls J, to be 
conveyed, are fed down an inclined guide so that they 
enter the space between the discs A and B as these 
converge, the balls then being guided as they pass into 
the narrowest part of the space between the discs so as 
to be gripped and fed forward by the discs. The balls 
finally pass to a vertical delivery guide, leaving the 
discs at a point where these have diverged so as to free 
the balls. (Sealed.) 


METALLURGY. 

583,050. Bessemer Converter. H. A. Brassert and 
Company, Limited, of London, and H. C. Dawson, of 
London. (1 Fig.) May 2, 1944.—During the conversion 
of iron into steel by the basic Bessemer method, solid 
encrustations tend to build up round the mouth of the 
converter. They cannot be removed by hand, but are 
usually removed by operating the tilting mechanism so 
as to knock the mouth of the converter against a fixed 
iron bar. Electrical tilting mechanism cannot stand up 
to the strain of this knocking. Encrustations which form 
round the mouth of an acid converter are fewer and 
much less hard and adherent, and can be removed 
manually with a crowbar, so that acid converters are 
tilted electrically. The invention is a basic lined con- 
verter in which the encrustations formed are easily 
removed so that the converter can be tilted electrically. 
The converter has over the major part of its inner wall 
@ basic refractory lining 1 and near its mouth a compara- 
tively acid refractory lining 2 such as sillimanite, mullite, 
zirconia, or ganister, separated from the basic lining 1 
by a few courses of neutral refractory lining 3. When the 
converter is blown, basic slag brought into contact with 





the comparatively acid lining of the mouth tends to 
Pick up silica, making the slag more fluid. In addition, 
the lining of the nose has a much lower heat conducti- 
vity than the basic lining, and the chilling effect on any 
accretions is greatly reduced. The combined effect is 











(583.050) 


to enable any encrustations to be removed without 
difficulty. The portion of the mouth over which the 
steel and basic slag is poured is lined with the basic 
lining, since this portion is kept clean by the periodic 
flow of liquid steel. The whole nose of the converter is 
detachable from the body for repair. (Sealed.) 


TEXTILE MACHINERY. 

582,339. Reversing Loom Drive. Wilson and Long- 
bottom, Limited, of Barnsley, and I. S. Porter, of Barnsley. 
(5 Figs.) April 12, 1944.—The invention is a forward 
and reverse drive for the crankshaft of a weaving loom. 
The loom crankshaft is driven through an epicyclic 
gear consisting of two sun and planet gears, the first sun 
wheel being keyed on the driving shaft and driving 
through rotatable planet wheels, an annular wheel free to 
rotate on the crankshaft and the second sun wheel being 
keyed on the boss of the annular wheel and driving a 
second annular wheel, which is free to revolve about the 
crankshaft, through rotatable planet wheels. The 
annular wheels are surrounded by brake bands. The 
driving shaft K and the crankshaft of the loom are 
co-axial, the driving shaft carrying a V-belt driving 
pulley by which it is driven. Two epicyclic gears 1 are 
each surrounded by a two-armed brake band G! fulcrumed 
to the frame. The two arms of one brake band G! are 
connected by links to the arms d’ of a three-armed lever 
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pivoted on the bracket E. The two arms of the other 
brake band are similarly connected by links to the arms 
of a second three-armed lever, also pivoted on the bracket 
E. The lower ends of the three-armed levers are con- 
nected by links to opposite sides of a pivoted lever ©’. 
The lever C* is connected by a link B' and pivoted levers 
B to the loom starting-handle A. ‘When the starting 
handle A is in the neutral position, both brakes G’ are 
disengaged from their corresponding gears 1. 0 
movement of the starting handle A inte the forward 
position, the lever B is oscillated about its pivot, causing 
the lever O* to move about the pivot so that the link C* 
moves one three-armed lever to apply the .arms of the 
brake G! to the surface of the gear 1. At the same time 
the oscillation of the lever C* moves the arms of the second 
brake farther away from the second gear. On movement 
of the handle A in the reverse position, the lever B is 
oscillated in the opposite direction, to apply the arms of 


the second brake to the surface of its gear, and the arms 


of the first brake are moved away from the-surface of 
the gear 1. (Accepted November 13, 1948.) 
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THE DESIGN OF COMPOUND )hieh- | reloped into a general theory which should be of 
assistance in design problems of this nature 


CYLINDERS FOR HIGH- 
PRESSURE SERVICE. 


By W. R. D. Manntne, M.A.(Cantab.), 
' A.M.I.Chem.E. 

Ir is well-known that the design of pressure vessels 
according to any of the common formulz, such as 
those of Lamé and Barlow, leads to the limitation 
that, for a given pressure, no amount of increase in 
the wall thickness will reduce the stress below. a 
finite value. The question is often debated, 
whether these formule are, in fact, of much value, 
since it is known that cylinders will continue to 


























(2002.3) 


carry pressures which, theoretically, must have 
caused overstrain. On the other hand, accurate 
measurements of deformation against pressure leave 
little doubt that the Lamé theory is substantially 
correct up to the point where overstrain commences. 
Thereafter, the basic preniises of the theory are 
upset, and it-cannot be expected to hold. The 
author has shown recently* how an approximate 
analysis of the progress of overstrain in ductile 
tubes right up to the bursting point can be obtained. 
The safe use of overstrained metal in a tube ‘wall 
forms the basis of the autofrettage method of rein- 
forcing tubes, which has been exhaustively studied 
by Macraet and others, and there is little doubt. that 
design methods involving the use of work-hardened 





* “The Overstrain of Tubes by Internal Pressure,” 
W. R. D. Manning, ENGINEERING, vol. 159; pages 101 
and 183 (1945)... 

t “ The Overstrain of Metals,” A. E. Macrae, H.M. 
Stationery Office (1930), srw 202 
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gee 
in the chemical industry, 
1,000 es are in use ; 
is likely to be a considerable extension of the employ- 
ment of pressures 
encountered in the chambers of guns. Moreover, 
chemists are sometimes forced to specify corrosion- 
resisting materials, which are not otherwise at all 
suitable -for high-pressure service. Consequently, 
methods for reinforcing the walls of.a vessel which 
do not include overstrain and work-hardening are 
still highly important. 
The usual methods of shrinking two or more 
tubcs over one another or of wire-winding a core 
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tube are well known and have been dealt with by 
Newitt.* More , some other systems have 
been developed, of which the ‘‘ Multi-Layer” 
constructiont, of the A. O, Smith i 
Milwaukee, U.8.A., may be cited. The theory of 

inking is described in most of the standard 


g, 


text-books on the strength of materials, but the 
impression left after reading most of them is that 
the actual design is largely a matter of trial and 
error, since no attempt is made to describe the 
optimum condition. This point was mentioned by 
the present author in the discussion of Newitt’s 
paper, already quoted, when it was shown that, for 
a cylinder built up from two tubes, the optimum 





* “The Design of Vessels to Withstand High Internal 


Pressure,” D. M. Newitt, Trans. Inst. Chem. E., vol. 14, |. 


page 85 (1936). 
t “ Multi-Layer Construction of Thick Wall Pressure 
Vessels,”” T. McL. Jasper and ©. M. Scudder, Trans. Am. 


| Inst. Chem. E., vol. 37, page 885, (1941). 


which hitherto have only been |i 





By the geometry of the system it is clear that 
the three principal directions of stress are radial, 
tangential, and parallel. to the axis. If these be 
denoted p, t, and a, respectively, at radius r,, then 
we can write down one equation for the static 
equilibrium of the cylinder wall, thus, 


dp 
in mere js - & 


. The 
spp apts ‘ - (8) 


Et mt-cat+p) .. « @) 
where E represents Young’s modulus and c, Poisson’s 
Ratio. 
Again, if e be the axial strain at radius r, we have 
a third stress-strain relation :, 
Ee=a-—c(p + ?). . - (@® 


Now the second basic assumption mentioned 
above, namely, the maintenance of sections, 
which is the fundamental feature of the. Lamé 


‘theory, implies that ¢ does not vary with r, so that 


= 0. (5) 
e be ° ° . 


These five equations contain five unknowns, 
namely, p, t, a, %, and e, which, therefore, can be 
evaluated in terms ofr. We aze primarily interested 
in the first two of the unknowns, which can be 
expressed thus 


B 
paA-s . e - (6) 
B 7 
Cwm At+ ae ° ° e (7) 


where A and B are constants of integration to be 
determined from the boundary conditions. The 
third principal stress a is constant across the section 
and dependent on external conditions, ‘as also is 
the axial strain e. It is then clear that, wnen the 
three principal stresses are known, the value of u 
is obtainable directly from (3). 

We see, therefore, that, subject to the validity of the 
basic assumptions already specified, the problem 
has been solved completely. The evaluation in 
terms of boundary conditions is then simple. If a 
hydrostatic pressure of P, acts over the outer surface 
and one of P; over the inner, then the radial stress 
at the outer surface will be —P, and at the inner 
—P;; the minus signs indicate that the stresses 
are compressive. If r, be the outer boundary 





radius and r; the inner, then 
— Pord-+ Pir? + (Po - ron 
= : »- (8) 
4 aa 
and 
o | ett 
— Pore + Piri — (Po — Pro 





; (9) 
3 —rt 
For the case of a cylinder closed at both ends and 
without any longitudinal support or external load- 
ing, the uniform axial stress is given by 
— Pork + Part 

na 
The maximum shear stress s is given by half the 
difference between the tangential and radial stresses, 


a= » (10) 
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since these, by inspection, are the greatest and least 
principal stresses. Whence 


re 
— (Po — Pi) es 


a 

The von Mises function M, defined as the square 

root of one half the sum of the squares of the three 
principal shear stresses,* is given by 


/3 (Po -Pores 
3 
M = — FO 2 » 


2 Tfo-% 


uM = V3<. 


The implication of this last equation is that, if 
the von Mises theory of elastic breakdown is correct, 
the first sign of overstrain in a tube will occur when 


(13) 


its maximum shear stress attains a value of 
times the tensile stress at the elastic limit in simple 
tension. This means that overstrain will begin, 
not when the maximum shear stress reaches the 
value it has at the tensile elastic limit, but some 
15 per cent. above it. The bulk of the experimental 
evidence conforms with this view, although there is 
still some support for the hypothesis that overstrain 
in a cylinder begins at the same value of the maxi- 
mum shear stress as in a tensile test. However, if 
there is some disagreement among the leading 
authorities on this point, it is generally accepted 
that shear rather than direct stress is the decisive 
factor in elastic breakdown. Consequently, design 
should be based on shear data in accordance either 
with equation (11) or equation (1%). 

The expressions given above are considerably 
simpli at the outer and inner surfaces; thus, 
using the suffix ; to denote the inner surface and 
the outer, and writing / for the diameter ratio, i.¢., 
2r,/2r;, we can write down the following expres- 
sions :— 

k2 +1 2 k2 
& = Pio i - Por 7° 
2 
=| - Poi — 2 ot eae 
k2 k2 
ae Nis eT 

1 a. 
Pe ak | er 

The above expressions show at a glance the great 
disparity between the stresses at the bore and those 
at mae outside; for instance, the shear is always 


only 25 times its bore value at the outside even 


when "te only applied pressure is on the outside. 
Moreover, the stress intensity falls off very rapidly, 
so that with thick walls the peak at the inner surface 
is very sharp. It is clear also that the maximum 
shear stress permitted in a cylinder determines how 
great a pressure can be contained with that 
ticular material, since no amount of thickening of 
the wall can ever reduce the stress to a numerical 
value below that of the applied pressure. 

In the general theory of built-up cylinders, we 
assume that the completed cylinder has been de- 
signed and constructed so that, when it contains 
an internal pressure P and no external pressure, 
each component tube carries the same maximum 
shear stress; also this shear stress is the lowest 
possible. Now if we are given the number of com- 
ponents (let it be m), and the boundary radii (let 
them be r; at the bore and r, at the outside, and let 
To : : 
he K), there are two variables for each pair of 
tubes which we can adjust for the optimum con- 
ditions. 

Consider a pair of adjacent tubes, denoted n and 
n + 1 in Fig. 1, bounded by radii , 17, and afn+1 
for tube n, and fn 4.1 and 4 er for tube n +1. 
Let the contact pressures be ,1Rq, and »Rn+1 
and »+1R,+2 at the three surfaces involved. It 
should be noted that these are the pressures opera- 





(9a) 


to = Pi 





(lla) 


& = Pi (110) 





* A principal shear stress is defined as half the differ- 
ence between the principal direct stresses in the same 


1 
~7— | where 
- h 


par- | or, neglecting negative signs : 


tive when the main internal pressure is acting. The 
residual contact pressures remaining when the main | an 
pressure is removed can be deduced by subtracting 
from the above ities the intensity of radial 


‘Pada niin po te Sak the ek sobinetiins, bx 
y particular set of conditions. It has been 
plotted in the form of 6 fashily of curves in Fig. s 
which covers the range likely to be needed in 


stress which would be present at the appropriate | practice. 


points in a simple cylinder of the same overall 
dimensions, carrying the same pressure. 

Now the maximum shear stress in tube n will 
occur at its inner radius (let it be ,S;), and it will 
be given (see equation (11a) ) by 

_. a—1Ra - nBn+1) kp 
v= kB-1 





where 
i wnt) 
n—i1Tn 
Again the maximum shear stress in tube n + 1, 
denoted ,, , 15; will be given by 
(nRn+1 — n+1Rn+2) Kata 
k2 s+ - 1 





n+185i = 


PR n+17n+2 
+ nn+1 
But, by our condition of optimum ‘stress distri- 
bution in the whole assembly, 
Si = n+18i 
so that 
(n—1Rn — nn +1) k2 
kR—-1 


n+1Rn+2) ki+3 
Kita —1 


— (nRn+1 — 





(14) 
We. must now find the value of ,r,,1 which gives 
the lowest value of ,S; and ,+18; for the given 
values of , 1 R,, and ,+1R,+2.- 
Let ky kn+i = X, so that (14) becomes :— 
(n—1Re — nRn+1) kj _ @Ra+1 — n+1Rn42) X? 
Boi x? - 





and 
n—1Rn( X2 k2 —k§) +n41Rn+2 (K2kg—XK2) 
(2X2 k2 — x2 — kf) 





nFn+1 = 
(15) 

We can now eliminate nin+1 from the expression 
for n+15is so that 
(n—1Rn — n+1Rn+2) X2kZ 

(2X2 k2 — x2 — kf) 

Then the value of k, which makes ,415; a 
minimum is found by differentiating the right-hand 
side of (16) with respect to k, and equating to 
zero, remembering that X is the diameter ratio of 
the pair of adjacent tubes and therefore constant. 
Thus :— 

din418i) _ _d@_ (n—1Bn — n4+1Rn+2) X? 
dkn dkn 2X2 — (X2/kZ) — k2 


_ (n—1Rn — n+1Rn+2) X*% Cr x2 - 2kx) 
{2x2 — (x2/K2) —22}* 





n+15i = (16) 








=, 


and consequently X? = 4, to make “+1? 


XK =k2 = kn kn+t 
so that 
kn = kn+1.- (17) 

Since we are dealing quite generally, this implies 
that ideally all tubes must be geometrically similar. 
Thus 

ky =ko=... =kn =knii=.. 

80, since there are m tubes in all, 


- =k; 


i 
kn = kn41 = K™. (18) 


Substituting this back into (14) shows that :— 
n—1Rn — nRan+1 = nRn+1 — n4+1Rn+2. (19) 
Consequently, the contact pressures when the main 
pressure is acting lie in arithmetic progression, and, 
therefore, the difference between each must be :— 
P 


Substituting back into the expression for shear 
stress gives :— 

2 

; im 2 

a ~ 20) 


We can thus say that the ideal design of a built- up 
cylinder will have the external radii of the com- 
t tubes in geometric progression. It remains 

to find the correct shri allowance for manu- 
facture, and to do this we must first find the residual 
contact pressure when the applied internal pressure 
is removed. If R’ be the residual contact pressure 
at a radiusr, when it was R with the applied internal 


=i (1-2) 


R’=R+p 
Note that the contact pressures have been treated 
as positive, although they are compressive, whereas 
the radial stress p has been regarded as positive 
when -tensile; hence the plus sign in (21). R’ is 
actually the difference between these two pressures. 

Now the shrinkage is the amount of original 
interference between the bore of a tube and the 
outside of the one that fits within it. Thus, it must 
be the difference of the radial shifts of the two tubes 
at the radius of contact, produced by the residual 
contact pressures. 

Considering again the tubes n and n+ 1: the 
radius of contact is y%m,41. The. radial shift of 
tube n is ,u, and of tube » +1 is ,41%;. Hence, 
if ,%n +1 is the total shrinkage, we have :— 

wn+1 = n+1H% — nto- (22) 

The values of u are obtained from equation (3) 
by putting in the appropriate values of p, ¢, a and r. 
Thus, 


R’'=R +e 4 (21) 


n+1ui = et (n414 — ¢@+19i + @)) 


and 


wat 


nUlg = (nto — ¢ (no + @)). 


Since n+19; he nPo ate the reactions of the 
same contact pressure, they must be equal. Also, 
we assume that @ is constant across the whole 
section, since it is only due to the applied pressure. 
Hence 


n°n+1 = wet! (n+1t — nto) 


and 


2 k2 


k2 +1 
n+it = nRati gp —, — +1Rate oe —y 


and 


LA 4 


nRy+1 = Re — 


2 
ato > n—1Fy =~ 
Hence 
oars 5 (v1 Ry — 2 eRg tr — Rats 
+ Acted 
2° ntn+1 ’ 
~ Bae —-p ((n—1Ry — nRy+1) — 


(nRn+z — n+1Rq+2)- 
Thus, on substituting for 


n—-1Ry, nRy+1 and n41R,42 


2 wr 
ame+1 = ~ gaa 1) 


we get :— 
2'nrn+1 { P_ 1 ) 
~ BG2-1)\m a 1\w24, ne 


_ Pe Pkr Siseid' i --)] 
m K®-1\n4ithes nrh+i 
2-nrn+i1 (/P PH 2*ntn+1°P 
"“TEike” wT eh 
Hence the shrinkage per unit of radial length is 
mes 2S (24) 
watt mE 
Tide deeiiawhish surptlaiig Yesuli: vaekts that we 
require the same per unit for all 
the tube mating ions. It also shows that the 
Susinahaadaetisdine wade Aenean te 
pressure which the vessel is to contain. Conse- 
quently a built-up cylinder can only be exactly 
right so far as concerns the optimum stress distribu- 
tion for one value of the internal pressure. 


nn+1 = 
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It must also be realised that this allow- 
ance to each of the tubes before any of 
them have been assembled. As the assembly pro- 
ceeds, the diameter will be altered by the residual 
stresses resulting from the contact pressures already 
developed. Thus if, as is to be preferred, assembly 
ctarte with the innermost tubes and proceeds by 
heating A gate ill each succeeding com- 
ponent, result be satisfactory if the 

shrinkage allowances were’ ri The 

outside diameter of the partial assembly at each 
stage except the first will, however, be greater than 
that of its outer member before it was shrunk on, 
because it will then be under stress. Consequently, 
a somewhat greater temperature difference must be 
allowed for the shrinking operation to ensure satis- 
factory mating. Southwell* gives the formule for 
calculating shrinkages when based on an assembly 
already partially complete. He also discusses the 
possibility of the allowable stress being exeeeded in 
the building-up process and in the completed 
assembly before the applied internal pressure comes 
on. 

The relations derived in the section 
show some interesting facts. In the first place, the 
stresses in a built-up cylinder are a function only of 
its proportions and not of its absolute 
This absence of any scale effect in the formuls 
of Lamé and in the author’s theory of overstrained 
tubes is fairly well supported by experiment, 
although Professor Cookt has shown that certain 
anomalous results can be explained by the assump- 
tion of a scale effect. Its magnitude, however, is 
small and does not modify the conclusion that, for 
purposes of practical design, it is the diameter ratio 
alone which decides the stresses. There seems 
no reason, therefore, to doubt the validity of the 
built-up cylinder theory on this score. 

The form of the stress equation for the general 
case of a built-up cylinder of m components and 
overall diameter ratio K, equation (20) can be most 
conveniently transposed for design purposes as 
follows :— 


2 
P m (xm - 1) 
ee, ee We 
K™ 
We see at once that when m = 1, i.e., for a simple 
tube, this reduces to the Lamé expression :— 
P K2-1 


8 K2 ° 
As K gets ever larger, the ratio . approaches 
unity, so that, however thick the walls are made, 
the maximum shear stress can only approach closer 
to the same intensity as the applied pressure, but 
never fall below it. For a duplex cylinder, on the 
other hand, equation (25) reduces to 


8 K 
80 that with increasing wall thickness the maximum 


r , ® substantial improve- 





shear stress approaches 


ment. In practical cases, where the diameter ratio 
seldom exceeds 5, the gain is less, but still appreci- 
able. For a simple cylinder the shear stress is then 
1,042 times the pressure, whereas for a duplex 
cylinder the factor is 0-625. 

The operation of machining the component tubes 
to very close limits and then shrinking them into 
position is an inevitably expensive one and it is 
seldom that more than three such components are 
used. The family of curves plotted in Fig. 2 shows 
that, in any case, there is marked diminution in 
stress reduction for each extra components. It is 
of some interest, however, to see what happens in 
the theoretical limit as m approaches infinity. 
Equation (25) then takes on an indeterminate form 
which can be shown by the usual methods to ap- 
proach the value : 


= = 2 log, K. . + (26) 


Thus for K = 5, we have s = 0-310 P. 





* The Theory of Elasticity, by R. V. Southwell, Oxford 
University Press (1941). 
? Phil. Trans. Roy Soc., vol. 230A, page 103 (1931). 





Now’ although this appears at first sight to be 
divorced from any application, 
it is possible that the A. O. Smith “‘ Multi-Layer” 
system of construction* may approach it in certain 
circumstances. The normal ure in manu- 
facturing such a cylinder is to wrap thin sheets 
closely round a core tube and join their ends with 
longitudinal welds. The manufacturers have de- 
vised. a technique which enables the thin com- 
ponent tubes thus formed to pack snugly against 
one another, and, if there is very little contact 
pressure between them, there is certainly no visible 
slack ; but, as is seen from equation (24), the contact 
pressure ired is inversely ional to the 
number of components. Consequently, the optimum 
pressure for a cylinder of a dozen or more components 
is reduced to the order of magnitude which might 
be produced by the contraction of the welds. 

Some test results, reported by Jasper and Scudder 
in the reference quoted, enable a comparison to be 
made. Two similar vessels, each of 19-in. bore and 
26-in. outside diameter, built up from }-in. thick 
core tubes wrapped with 12 layers of }-in. plate, 
were tested to destruction, and careful measure- 
ments were made of the external dilation, which 
showed well-defined yield points in both cases. 
The analysis of the materials is not stated, but it 
was identical in each case, and the only difference 
between the two vessels was that one was stress- 
relieved at 1,150 deg. F. (621 deg. C.) for 34 hours. 
Tensile test pieces of the same material were com- 
parably treated. 

The shear stress at yield in the cylinder walls 


would be expected to be Fi times the tensile yield 
on the basis of the von Mises hypothesis. There 
were altogether 13 layers and the overall diameter 
ratio was 1-37. Thus the yield to be 
expected if these were perfectly proportioned built- 
up cylinders would be 


13 (1-37 i 1) 
1-3718 
i.e., 0-618 times the shear stress at yield. 


The results of applying these figures is given in 
Table I. 


times the shear stress at yield. 








TABLE I. 
= Vessel “A.” | Vessel “ B.” 
Lb. per sq. in. | Lb. per sq. in. 
0-2 eons. set Mota: 
of mate ” - 89,770 37,670 
Yield ann ok ure in cylinder 13,400 11,500 
Shear stress at of cylinder 
material ‘ 22,900 21,800 
Yield pressure of ‘ideal vessel . . 14,150 13, 450 
Excess of ideal over actual ..| 4-95 percent. | 14- 5 per cent. 
Lb. per a in. | Lb. per sq. in. 
Actual bursting pressure Se 18, 7,37 
Theoretical pressure . 19,000 19,000 











It is thus seen that, at any rate in the case of 
vessel ‘‘ A,” there is a near approach to the ideal 
which might be obtained by assembling 13 correctly 
proportioned tubes with the optimum shrinkage for 
each. In this case there was an obvious departure 
from the ideal since the innermost tube was the 
thickest. In practice, the shrinkage can never be 
guaranteed to much less than 0-001 in. above or 
below the optimum value, and, as is shown in the 
analysis of the effect of such errors given in the 
worked example below, this can have a considerable 
influence on the final stress value. Thus, it is 
unlikely that actual vessels built up by the normal 
technique will be very much nearer to the ideal|, 
conditions than this particular example of ‘* Multi- 
Layer ” construction. 

Vessel ‘“‘B,” on the other hand, is considerably 
weaker. The most probable explanation of the 
difference is that the stress-relieving operation has 
removed much of the shrinkage effect, thereby 
leaving the inner layers with less support from 
behind. It is also possible that some slack may 
thus have been introduced. These considerations 
suggest that stress-relieving is undesirable ‘in the 
“* Multi-Layer ” process. 

In the last two lines of Table I, the actual bursting 
pressures are compared with those to be expected 


They are described as each having been built up 
with 12 layers to give an overall thickness 
3-85 in. and an outside diameter of 27 in. (i.e., a 
diameter ratio of 1-40). According to the author’s 
curve, a simple mild-steel cylinder of these propor- 
tions would be expected to fail at 20,000 lb. per 
square inch. One of these burst at 19,100 Ib. and 
the other at 20,200 lb. per square inch. 

The conclusion seems justified, therefore, that the 
** Multi-Layer” system of construction produces 
little or no increase in ultimate com: 
with a simple cylinder, although the elastic strength 
is very considerably improved, being raised nearly 
to the theoretical value of a perfect built-up cylinder 
with a large number of components. On the basis 
of the same criterion of elastic breakdown, a simple 
cylinder of the same dimensions as vessel ‘‘A”’ 
would yield at 10,700 lb. per square inch and a per- 
fect duplex one at 12,250 lb. per square inch. 

It is instructive to study the stress distribution 
in the limiting case of a cylinder with an infinite 
number of components. The shear stress is then 
constant across the wall of each component, and 
since, from the original condition, the maximum 
shear stress is the same in each component, it 
follows that the shear stress is constant right 
through the wall. Consequently, the radial and 
tangential stresses both follow a straight line when 
— against the radius, as is shown in Fig. 3. 

s stress distribution is similar, so far as shear 
stress in concerned, to that obtaining with pure 
plasticity (defined as the property of yielding at 
constant shear stress), but then the equilibrium 
is metastable, since the slightest increase in pressure 
cannot be-~-counterbalanced by any rise in the re- 
sisting stresses owing to work-hardening; truly 
plastic substances do not work-harden. 

On the other hand, very heavily overstrained tubes 
of ductile metal also approach a similar stress distri- 
bution as the result of distortion and of work- 
hardening. This is illustrated in Fig. 3, where the 
stress curves are shown as dotted lines for a mild-steel 
cylinder on the point of bursting. Its original 
diameter ratio was ~ but the overstraining pressure 
has caused a bore increase of over 20 per cent., 
thereby reducing the ratio to 1-745. The similarity 
in shape is 

The following example shows how the above 
theory can be applied to a case of practical design. 
Suppose that it is required to design a vessel of 
6 in. bore to carry a pressure of 25 tons per square 
inch, to be made.from a steel with a tensile elastic 
limit of 37 tons per square inch, and to have a 
50 per cent. safety factor on the elastic basis. 

According to the yon Mises hypothesis, this 
material, when forming a tube wall, will overstrain 


when the shear stress reaches a or 21-3 tons per 


square inch. To provide the necessary safety factor 
the working stress must not exceed two-thirds of 
this, or 14-25 tons per square inch. 
Hence : 
P 25 
3 14°25 
We now turn to Fig. 2 and draw a horizontal line 
— = 1-75, from which it is seen that a triplex cylin- 


aoe of overall diameter ratio 3-72 is required. Note 
that a four-fold assembly of diameter ratio 3-17 
would also fit the requirements, but, unless space and 
weight are very limited, it is unlikely that the 
resulting saving in metal will compensate for the 
extra cost of an additional tube and shrinkage 


= 1°75. 


operation, 

Adopting the triplex design, we know that the 
diameter ratio of each tube must be the same and. 
must equal 3-72, or 1-55. 

Thus, the inner tube has an internal diameter 





* T. MeL. Jasper and O. M. Scudder, loc. cit, 








* Loc. cit. 
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of 6 in. ods an ieee diameter of 9-30 in 
middle tube has an internal diameter of 9 
and an outside diameter of 14-42 in. ; 
outer tube has an inside diameter of 14-42 in. and 
an outside diameter of 22-34 in. 

Ee tome ee 

2P 2 x 25 E 

* mB’ (; x 13 x 108)? taking 13,000 tons 
per square inch as the value of Young’s modulus. 
Thus the shrinkage is 0-00128 in. per inch. 

If the middle tube is bored to 9-30 in. exactly, 
then the outside of the inner one should be turned to 
9-30 x 1-00128, or 9-312 in. Similarly, if the 
outer tube is bored to 14-42 in. exactly, the outside 
of the middle one should be turned to 14-42 x 
1-00128, or 14-438. These items now fully specify 
the design. The resulting distribution of shear stress 
is shown in Fig. 4. 

It_is worth examining the effect of slight inac- 
curacies.in the shrinkage, since in practice it is 
unlikely that these can be got better than + 0-001 
in. in either case. The analysis, which involves 
nothing worse than some rather cumbersome arith- 
metic, is given in some detail. 

When the compound cylinder is resisting pressure, 
the - contact. pressures between the components 
should lie in arithmetic progression; that is to 
say, in the case considered here, the contact 
between the inner and the middle should be 16-667 
tons per square inch, and that between the middle 
and the outer 8-333 tons per square inch. These, 
however, can be regarded as being in each case the 


.3 the 
-30 in. 
and the 


sum of the residual pressure and the radial stress in | : 


a simple cylinder of the same overall diameter ratio 
when carrying the same internal pressure, provided 
it remained fully elastic throughout. 

In this case, the values of the radial stresses in the 
similar simple cylinder. are 9-268 and 2-719 tons 
per square inch, respectively. Thus the residual 
contact pressures must be 7-399 and 5-614 tons 
per square inch. These, however, are the ones 
which may be affected by the inaccurate shri 
dimensions, and, since the whole system is elastic, 
they are directly proportional to the shrinkage, 
which should be 0-0119 in. and 0-0185 in., respec- 
tively. Consequently,. the former, é.e., the contact 
pressures between the inner and middle tubes, may 
be. above or below the optimum value by 7-399 x 
0:0010/0-0119, and the latter by 5-614 x 0-0010/ 
0-0185. This means that the contact pressures 
acting when the main pressure is applied may vary 
between 16-667 + 0-622 and 8-333 + 0-303 tons 
per square inch, respectively. 

There are four. possible combinations, which we 
can specify as in Table II, denoting the contact 








TaBLe II. 
ts Shrinkage 

bina- ieerent} dotnet, 1 aaa] Gece 

r r sq. ie an le 

tion} “Middiee | ™ *@ — 
A High 17,289 8-636 
B High 17289 no 8-030 
c Low 16,045 High 8-636 
D Low 16,045 Low 8-080 

















pressures by ,R, and ,R, for that between the inner 
and middle, and between the middle and _ outer, 
respectively. . 

We can now work out the maximum shear ‘stress 
for each combination by merely putting the appro- 
priate figures for the external and internal 
acting on each tube into, equation (11). The 
pressure on the inside of the inner tube is, of course, 
the applied of 26 tons per square inch, while 
that on the outside of the outer is negligible. The 
results are shown in Table III, and the resulting 
sttesses are plotted as dotted lines in Fig. 4. 


Pablo Il shows thet the middle tebe te sibel; 


liable to variation. The limits considered are about 
the best that could be for a cylinder of 
this size, since to achieve them the total 

error on each component must not exceed 0001 in. 
On the other hand, the tabulated stress variations 
are those resultirig from extremes in the dimensional 
inaccuracies. In practice, the odds are cor 

against the. worst condition, i.c., combination ‘B, 
and the probability is that the limits mentioned 


would result in the maximum shear stress being |: 


within 10 per cent. of the ideal value of 14-25 tons 
eT prenpherna sn. mermnat 
_ "The effect of the inaccuracies in 


is reduced. Although it is slightly easier to work 
to closer limits on small sizes, the difficulty of 
pre te a ro RE It is probably inrpos- 











Sous seahilicus tea tea'eeaas 10 per 
red fromm the designed value in tubes of 3 in. bore or 
TaBLe III. ‘ 
Inner Tube. Middle Tube. Outer Tube 

Com- | Maxi-’ Maxi- Maxi- 
bina- | mum ale mum tains mum oetty, | Se 
tion. | Shear | above or| S28T | above or oe Above or 

Stress, Stress. 

Tons Below Tons per Below Bay Below 
ro Ideal, |"3¢. fn. | Ideal. eas pet Ideal. 
A | 18,209 | —7-33 | 14,823 | +4-02 | 14,798 | +3-81 
B | 13,209 | —7-33 | 16,861 |+11-30 | 13,755.) —3-47 
© | 15,840 | +7-65 612 |—11-48 | 14,793 | +3-81 
D | 15,340 18,730 | —8-65 | 13,755 | —3-47 























less, but even then, if built-up construction is 
required, the optimum conditions should always be 
specified if possible. 

The writer is indebted to the directors of the 


pressure | Plastics Division of Imperial Chemical Industries, 


Limited, for permission to publish this work. 
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Advanced Mechanics of Materials. By PROFESSOR 
GLENN MurpHy. McGraw-Hill Book Company, In- 
corporated, 330, West 42nd Street, New York 18, 
U.S.A. [Price 4 dols.]: and McGraw-Hill Publishing 
Company, Limited, Aldwych House, London, W.C.2. 
[Price 208.) . 

So many excellent text-books on Mechanics of 

Materials are already in existence that some justifi- 

cation is needed for the publication of yet another 

book on this subject unless it includes at least some 
unusual and effective method of presenting existing 
theories and methods of calculation. Professor 

Glenn ‘Murphy’s work, although it contains little 

original matter, does score in this respect and pre- 

sents concisely a great deal of information regarding 
many of the more complex problems. It is assumed 
that. readers have some grounding in the subject, 
the size of the book being thus reduced by omission 
of the ordinary calculations for the less complex 
stresses in bending, shearing and torsion. ‘The dis- 
cussion of the stresses and strains involved has been 
classified under the headings of statics, geometry 
and properties of the material. A combination 
of equations derived from these considerations 
enables the stresses and strains at any chosen 
point to be deduced. Setting out the matter in 
this way is: helpful, as the assumptions made 
in the theory are clearly stated, with reference 
to experimental verifications where available. 

The final decision regarding the condition of 

stress or strain which will produce failure may 

not be esay to make, i because of the 
lack of definite knowledge as to what constitutes 

‘‘failure” of the material, particularly in cases 

where local ic deformation due to excessive 

localised stress leads to a redistribution of stress 
in the part affected. In the chapter on “‘ Theories 
of Failure,” Professor Murphy discusses the different 
theories clearly and pac or Failure by creep at 
high temperatures, however, receives no more than 

a brief mention and is not discussed, and there 

is no reference to the considerable amount of 

literature dealing with repetition of stress. The 


principal experimental methods used in checking 





HEAT BALANCES FOR 
LOCOMOTIVE BOILERS. 


By Lawrorp H. Fry. 
(Continued from page 304.) 

As has been stated previously, the present 
method of computing a heat balance for a loco- 
motive boiler is based on the assumption that the 
heat released. per pound of air burned is practi- 
cally constant, irrespective of the degree .of com- 
pleteness with. which the coal is burned. The 
method is here examined on a specific case in which 

the coal has the fellowing composition, the analysis 
referring to 1 lb. of dry coal: carbon, 0-742 lb. ; 
hydrogen,-0-052 Ib. ; nitrogen, 0-013 Ib. ; oxygen, 
0-072 Ib.; sulphur, 0-017 Ib.; ash, 0-104 Ib. 
Deducting carbon and ash, the total weight of 
the remaining elements is 0-154 Ib. It is assumed 
that the whole of the hydrogen inthe. coal is 
completely burned to form water vapour, since 
all available experimental information points to 
this being a legitimate assumption, no free hydro- 
gen or methane being found in the smokebox gases 
except at abnormally high rates of firing, while the 
unburned cinders are found to carry only very small 
amounts of hydrocarbons. The heat released, the 
air required, and the weight, of the products of com- 
bustion, based on burning coal having various per- 
centages of carbon were given in Table I, on page 303, 
ante. The heat released represents the lower heat- 
ing value of the coal, that is, deduction is made of 
the latent heat of the vapour of combustion that is 
necessarily lost in the smokebox. 

The construction of Table I may be convenientiy 
explained at this point. Each pound of dry coal 
fired contains 0-052 Ib. of hydrogen and 0-072 |b. 
ofoxygen. The oxygen is considered to be combined 
with one-eighth its weight of hydrogen, that is, 
with 0-009 Ib. of hydrogen. This leaves 0-043 lb. 
of hydrogen free, and, referring to Table VII, on 
page 354, it will be seen that 0-043 x 34-755 = 
1-49 Ib. of air is required for its combustion. The 
heat released per pound of hydrogen burned being 
62,000 B.Th.U., the amount released for the free 
hydrogen just mentioned is 0-043 x 62,000 = 
2,660 B.Th.U.. The water. vapour formed per 
peund of dry coal fired: is nine times the weight 
of the total hydrogen, that is,9 x 0-052 = 0-468 lb. 
The latent heat is 970 B.Th.U. per pound, so that 
the loss in forming water vapour is 970 x 0-468 = 
450 B.Th.U. per. pound of coal fired. It follows, 
then, that the net heat from the combustion of the 
hydrogen is 2,660 — 450 = 2,210 B.Th.U. per pound 
of dry coal fired. The carbon, in ‘burning to CO,, 
requires 11-594 Ib. of air per pound of carbon 
burned, as shown in section (6) of Table V, on page 
354, and the heat released per pound of carbon 
burned is 14,540 B.Th.U. Table I was compiled by 
combining these figures for hydrogen and carbon. 
Columns 1 and 2 show the carbon burned, in percen- 
tage and weight respectively, both being based on 
the carbon content of a pound of dry coal. Column 3 
shows the weight of air required to burn the carbon 
contained in 1 Ib. of coal, the amounts being those 
of column 2, multiplied by 11-594. Column 4 
gives the total air required for the coal, to bum 
both carbon and hydrogen ; the values are those 
in column 3, plus 1-49 -Ib. for the weight of air. 
Column 5 gives the heat released by burning the 
carbon, the values being those of column 2, multi- 
plied by 14,540. Column 6 is the heat released by 
burning the carbon and h ; the amounts 
being those of column 5. plus 2,210 B:Th.U., ‘and 
give the lower heating value of the coal as burned. 
The lower heating value per pound of air burned is 
given in column 7, the amounts in which are derived 
from those of column 6 divided by those of cotumn 4. 
The weights of the products of combustion per 
pound’ of coal burned, in column 8, are derived 
by adding those of column 2, columm 4 and 0-154 lb., 
this latter figure being the total weight of the 
elenients, less carbon and ash, as given in the 


| ‘analysis of the coal... The amounts in column 9 are 


Derived ot hy-aishting timante aokmne Sieg those in 


| column 4. Talll bo cheery deren cnianamt thes tb? 


heating value released per pound of air burned is 1,295 





. |B.Th.U. when.the whole of the carbon is burned, 
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the figure rising to 1,315 B.Th.U. when only 50 per|of heat by the production of CO. A pound of 
cent. of it is- burned. If these two thermal values| carbon releases 14,540 B.Th.U. if the whole is 
are used in computing heat balances by the method | burned to CO,, but only 4,400 B.Th.U. are released 
here. described, the results shown in Table Til } if it is all burned to CO; that is, there is.a loss 


WORK SHEET. 












































= Title of Entry. Amount. Explanatory Notes. 
1 coal fired per sq. ft. pe te. Lb. ae ie a 79-9 From test data. 
2 Boller al are pers oat le) di ae ' a ae ver From test data. 
@ e F. 
3 | Temperatures {fe Same Dy en 605 | } From test data. 
Volumetric composition of dry $ Oa. Fer ont id ae 
4 i) ion ‘ cen ‘ e 
smokebox gase c e) Ob. Per cent. 0-3 | p¥rom test date. 
Ne. Per cent, 83-0 
Computed heating value of Upper heating value. B. 13,460 = puted ge pe neh sata 
5 ue Th.U. per lb. 5 y 
the coal. . oh be {{} D3ker Lower heating value. B.Th.U. eerib. 13,010 { Syson aaa 
of Table 
6 Mean heating value per lb. of air burned. B.Th.U. per Ib. 1,300 | This are * Sapien 3 and 4, 
, o 4 
7 Heating value lost by CO per Ib. of air burned. B.Th.U. per ib. 14 | This value is ascertained 
plying the mean factor 704 of 
, Col. 10, of Table I, by Item 
4(c), and dividing y 
Item 4(a). 

8 Net heat released per lb. of air burned. B.Th.U. i as 1,286 Value = (Item 6 — Item 7) 

9 Weight of gases o: weg ee of air bi Lb. 1-09 | Taken from Col. 9, 

10 Unburned air as fraction of total air supplied 0-07 | Obtained by multipl 

3-80 referred to in text by Item 4 (6) 
and dividing by Item 4 ). 

ll Air burned as fraction of total airsupplied .. . 0-93 Item 10 subtracted from 1 

12 Unburned air = Ib. he burned. ae aS ae er Weigh, vn gpae hog i. 

13 Total weight of smo. xX gases per burned, . We produ 
the unburned air, i., Kem 9 

+ Item 12. 
(0) Insmokebon gascs. B.Th.U, perb. | 143-8 
14 | Gensibioheats .. (ec Lost per Ib. wot imokebox "gases. 
B.Tb.U. per Ib. 137-1 | Item 14(6) — Item ws 

15 Heat lost in sensible heat per Ib. of air burned. B.Th.U. | 161 | Item 13 multiplied by Item 14 (ec). 

16 Heat absorbed by boiler per Ib. ofair burned. B.Th.U. .. 1,125 | Item 8 —Item 15, i.e. oS 
between the heat released and the 
heat lost in the smokebox. 

17 Heat utilised in evaporation per Ib. of air burned. B.Th.U. 1,092 | By assumption, 3 per cent. of this heat 

ping ‘by dividing Item 10 by 
i) = by dividing Item 16 by 
18 Heat lost in external radiation per Ib. of air burned. B.Th.U. 33 | Item 16 — Pe Read A Pons equal to 
r cent 
19 Boiler efficiency based on lower heating value. Percent... 58-0 tem 2 Beng nad ied by, stim 5 (a) and 
20 Heat fired per Ib. of air burned. B.Th.U. 1,890 The boiler ng m 19, ex- 
— the relation of te Item 17 to 
m 20, so that this item, No. 20, 
is in 7 —_ by "100 and 
og by Item 
21 Heat lost by unburned carbon per Ib. of air burned. B.Th.U. 590 Item i Gem , +Item 15+ 
Item + + Item 18). This amounts 
to saying that the heat lost by un- 
burnt carbon = difference be- 
tween heat fired and heat, available, 
or, Item 20 — Item 6. 
= — the Pe a ge pe 
Lower Upper above and shows heat per Ib. of air 
‘ ing Value. burned. In Col. 2 the amounts are 
Heating Value Heating jue in the.kiene peepection"te® ax 
ko pho lahol) © | teeter tnat at Bet 
° : “ ° or eat fired is 
‘perib. | perib. | perio. | er | the lower heating value in B-2h,U. 
a 4 cent. r ib. 0 le 
Air. Coal Coal. me as Col 2 except that the 
. pe of the latent heat of the 
ur of combustion has been 
es (i) Utilised (Item 17) . --| 1,092 7,510 7,510 55-9 adned in Line (iii). The values of 
© | (ii) External radiation (Item 18) 2 33 230 230 1-7 Col. ‘ are proportional to those of 
& | (iii) Latent heat (from coal aaayale) - — _— 450 3-3 Col. 3, but are expressed as per- 
22 a} (iv) Sensible a” (Item 15) 161 1,110 1,110 8-2 ines of the upper heating value 
a (¥) 00 (item 4 100 100 | 0-7 of the coal fired. 
z (vi) Unburnt ablion (Item 21)" 590 4,060 4,060 30-2 
 \(vii) Total 1,890 | 13,010 | 13,460 | 100-0 
burn r Ib. of c red. . 0-278 ec i Bos Col. 3, divided by 14,450 
23 Weight of carbon un! ed per Ib. of coal fi Lb Bh. ih beeen wales of 1 
of car 
° a q 0-464 | Difference between weight of carbon 

24 Weight of carbon burned per Ib. of coal fired. Lb per Ib. of dry coal (0-742 Ib. in this 

ah and wl Tees ian 

D burn lb. of coal fired. . 5-35 Item x 11- s latter figure 

25 Weight of air to cosham per Ib. of coal fi Lb is cn from ‘Table VS jon (b). 

Ib. of coal . Lb. 1-49 The wei a 
26 Weight of air to burn hydrogen per Ib. fired vO O8e Ib. iy this , mttiptied 
by 34+76 (from Table VII). 

27 Weight of air burned per Ib. of coal fired. Lb. 6-84 | Item 25 + Item 260. 

28 Weight of unburnt at Tt lb. of coal fired. Lb. 0-54 Item 27 x Item 12. 

29 Total weight of air per Ib. of coal fired. Lb. 7-38 Item 27 + Item 28. 

30 | ‘Weight of smokebox gases per Ib. of coal fired. Lb. 7-998 | Item 29 + 2, onyeen, + Se nelle 
ur in 1 Ib. of dry.coal). This 
amount is 0-154 lb. in this 

Heat roa b: —tetee 
ciency of combustion. Beows 69-1 iy . as 
= _ - ge ee centage Zz. fA of “i) 
(Item ese Item m 22 (vi ex- 
ell). as a percentage Item 
tion. cent. 83-3 er ae by boiler as percentage 

32 Efficiency of heat absorption. Per or he Tileceed Ww pe erie 

— 4, Item 22(i) ‘4 Item 22 ai) 
xpressed as of Ite: 
2 Rt) - (Item 22(v) — 22 (vi). 














are obtained. The differences between the two|of 10,140 B.Th.U. If the symbols CO and CQ, 


sets of 


are of the order of 0-1 of 1 


which is less than the possible errors of the test | of the respective gases 
data. ‘weight of carbon burned to CO, exproased in ; 
Column 10 of Table I is concerned with the Jess |:per pound of carbon burned to CO,, is determined | present in the smokebox gas, the weight of unburned 


per cent., |are taken to represent the volumetric percentages 


in.the dry smokebox gas, the 
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COs i 
bay the rato at hence the loss of heat by pro- 
duction of CO = (14;640 —4,400) x CO — 10,140 
2 


5 Sp, BTR: per pound of carbon burned to CO, 
To relate this amount to the weight of air burned, 
it should be noted from columns 2 and 4 of Table | 
that, if 70 per cent. of carbon in the coal is burned 
to CO,, the weight of the carbon is 0-519 lb. and 
the weight of air used is 7-49 lb. per pound of coal 
7-49 


fired, eo that og = 14:4 Ib. of air are burned 


per pound of carbon burned. The equation given 
above can be transformed, therefore, to show that 
the loss of heat by the production of CO, measured 
in terms of B.Th.U. per pound of air burned = 
10,140 CO 1704x CO 


Zw." o.”6~=— 





For other percentages 


+ bak akebcm dike acter, 206, len thm; veleas chown. in 


column 10.0f Table I. In a locomotive boiler, CO is 
not likely to appear.except at heavy rates of firing 
attended with considerable loss of unburned carbon, 


TABLE III. Heat Balance with Different Percentages of 


Carbon Burned. 





Percentage of carbon 


burned 100 50 
— = Ib. of air burned, 


1,295 1,315 





Heat Balance Based on Lower Heating Value, 














Per cent. | Per cent. 
1 | Utilised in evaporation ; ae 58-0 “0 
2 | Lost in external radiation na 1-7 1-7 
3 | Lost in latent heat of vapour . -- = 
4 | Lost in sensible heat of smokebox 
gases . 8-5 8-3 
5 | Lestin production of Co : * 0-8 0-7 
6 | Lostin unburned carbon .. By 31-0 31-3 
Total heat fired 100-0 100-0 








but the extreme range of the factor is from 750 to 
652. If the CO were present in an unusually large 
amount, as would be the case if the volumetric 

percentages in the dry smokebox gas were 2-0 for 
CO and 14-8 for CO,, the factors 750 and 652 would 
correspond, respectively, to 101 B.Th.U. and 88 
B.Th.U. per pound of air burned. 

These losses md to heat releases of 1,295 
B.Th.U. and 1,315 B.Th.U. and thus represent 
losses of 7-8 per cent. and 6-7 per cent. of the heat 
in the coal fired; the difference between these 
extremes is only 1-1 per cent. In practice, 2-0 per 
cent. of CO will not appear if the loss of unburned 
carbon be zero; so that, if a value for the factor 
intermediate between the extremes given in 
column 10 be taken, say, 708, the error will be 
small and can be corrected, if such a correction be 
thought desirable, when the unburned carbon loss 
has been determined by the use of this preliminary 
value. Ih the great majority of instances, in which 
the percentage of CO in the smokebox gas is less 
than 1-0, it will be perfectly satisfactory to assume 
that the heat lost by production of CO per pound 


of air burned is 704 x i this factor referring to 
2 


the composition of the coal as given above. In 
speaking of “‘ unburned air,” reference is, of course, 
made to the air which accounts for the unburned 
oxygen in the smokebox gases. This is sometimes 
referred to as ‘‘ excess air,” but it is submitted that 
the term “unburned” is preferable, since the 
adjective ‘“‘excess”” may convey the idea that the 
air supply is in excess of that: required to burn 
all the coal. This condition may obtain .in.sta- 


per- | tionary practice, but in a locomotive boiler at high 


rates of evaporation free oxygen will be found in 
the smokebox gases when the amount of air supplied 
is less than enough to burn the whole of the coal 
fired. The proportion of unburned.air to the total 
air supplied is found fram the between 
and nitrogen in the smokebox gases: It 
will be clear from Table IV that each cubic foot of 





percentages of the respective ,gases 
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: . 0.3875 0, Os, 
air per pound of total air = o7isoN, — 3- hed 
This factor, 3-80, is independent of the composition 
of the coal. 
In computing the heat balance it is convenient 
to proceed step by step. An example of this 
me is given in the accompanying 
‘*‘ Work Sheet,” in which the headings of the first 
three columns are recommended to be adhered to, 
particularly if a large number of investigations are 
to be made. The last column, headed “‘ Explanatory 
Notes,” is not a normal accompaniment of the 
““Work Sheet’; it has merely been added in this 
example to indicate how the several entries are 


TABLE IV.—Air: Composition by Weight and Volume. 





Unit. Weight. Volume. 





Lb. 
i= 


Cub. ft. 
12-390 
2-578 
9-812 


53-869 
11-212 
42-657 
16-090 

3-348 
12-742 


Cub. ft. 
1-000 


0-7917 


4-801 
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pare tables of this sort it is disturbing to find that 


generally recognised authorities do not agree pre- | This 


cisely as to the values of the basic specific weights of 
the gases involved, nor are they in complete harmony 
as to the exact composition of air. The differences 
are not large enough to be regarded as of importance 
in engineering calculations, and the present tables 
can be used with confidence for the purposes for 
which they are intended. The tables are based on 
the best available data and, although they differ 
slightly from similar tables used by the writer in the 
past, the differences are not sufficient to invalidate 
any results obtained by using the earlier tables. 
The values used for the composition of air are 
those given by Professor R. C. H. Heck under the 
title ““ The New Specific Heats,” and were published 
in Mechanical Engineering, vol. 42, No. 1 (January, 
1940), and vol. 63, No. 2 (February, 1941). The 
values employed here are those used by him in 
computing the specific heat of air and of gases 
of combustion at various temperatures and it is 
considered that the data represent the latest and 
most reliable information available. Keenan and 
Kaye, in Thermodynamic Properties of Air (1945), 
use Heck’s specific heat values, but base the compo- 
sition of air on molecular weights and proportions of 
the constituent gases which differ from Heck’s by a 
fraction of 1 per cent. only. Professor Heck’s 
values for air are given in Table VIII. In computing 


TABLE V.—CaRBON BURNED TO CO. 





a. 


b. 





Lb. | 
1-000 
0-2727 
0-7273 
2-4348 


3-1621 
3-4348 


Cub. ft. 
8-153 
8-153 
31-025 
39-178 
39-178 


CO2 
S. & 
O2 
Neo 


Air : i 
Products of Combustion 





ails ie? 





TABLE VI.—CARBON BURNED TO CO. 





a. 


b. 





Lb. 
1-000 
0- 42386 
0-5714 
1-9129 
2-4843 
2-9129 


co.. 

ks 

O2 

Neo 

Air os 
Products of Combustion 
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TABLE VII.—Hydrogen Burned to H,O. 





Hydrogen. Oxygen. 





Lb. 
1-000 
..| 7994 
-| 27-761 
34-755 
35-755 


Cub. ft. 
177-95 

89-61 
340-99 
430-60 


Lb. 
0-125 
1-000 
3-340 
4-348 
4-473 


Cub. ft. 
22-261 
11-212 
42-657 


He 
O2 
Neo 


papa es 
Products of Combustion . . 








TaBLE VIII.—Constituent Gases of Air. 





Per Cent. 
Molecular 
Weight. 








By Volume. | By Weight. 





} 
O2 

a ~ b 
Argon 
. 








arrived at and to what extent they are related. 
The basic values are taken from actual test data. 
The proportions in which the elements combine 
in the processes of combustion can be computed 
from their molecular weights. If, however, study 
is made of the various problems of combustion it is 
more convenient to be able to refer to tables of the 
ions in which the various elements combine, 
along with tables of the weight and volume of air 
required to supply the oxygen and also the weight 
and volumes of the products of combustion. Such 
information will be found in Tables IV to VII. 
Table IV deals with the co ition of air, Table V 
with carbon burned to CO,, Table VI with carbon 
burned to CO, while Table VII covers the burning 
of hydrogen to form water. In attempting: to pre- 


TaBLE IX.—Specific Weights and Volumes of Gases. 


Weight. 


Lb. per cub. ft. 
0-0892 





Molecular 
Weight. 


Specific 


Gas. Volume. 





Cub. ft. per Ib. 
11-211 


wSBEEEE 
BESE8 


376 
177-95 
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be 

$= 
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* Atmospheric nitrogen, including argon. 
the tables now given, atmospheric nitrogen is 


per square foot; v= specific volume in 
m = molecular weight in 


are based on a pressure of one atmosphere which is 
at 14-696 lb. per square inch, 2,116-2 Ib. per 
foot, or 760 mm. of mercury, and a te 

ture of 32 deg. F. or 491-69 deg. R. With this 

pressure and temperature, the gas equation reduces 

to v.m. = 358-74, and from this equation and the 


in the International Critical Tables except that the 





value for CO, is 0- 1227 Ib. per cubic foot instead of 


the 0-1234 Ib. per cubic foot given in that table. 
is attributable to the fact that at 
$2 deg. F. carbon dioxide is not a perfect gas and 
thus deviates from the gas equation. Since the 
Orsat determination of the composition of the 
smokebox gases is made at a temperature consider- 
ably above 32 deg. F., it is logical to use the gas 
equation value in Table V. This has the advantage 
of showing that the volume of the CO, produced is 
the same as the volume of oxygen produced. 

The first of the four tables of gas proportions, 
namely Table IV, which deals with air, is made up 
of six sections. The top left-hand section is based 
on 1-0 lb. of air and shows the corresponding weights 
and volumes of the component oxygen and nitrogen. 
The top right-hand section deals similarly with 
1-0 cubic foot of air. The other sections show the 
relative proportions of oxygen, nitrogen and air for 
units of weight and volume of oxygen and ni 
respectively. As an example of the use of Table IV 
it may be noted that the gas analysis cited above 
shows that 100 cub. ft. of dry gas carries 83 cub. ft. 
of nitrogen, so that, from the bottom right-hand 
section of Table IV, the total weight of air supplied 
can be ‘seen to be 83 x 0-1020 = 8-46 Ib. Simi- 
larly, the analysis shows 1-7 cub. ft. of free oxygen 
per 700 cub. ft. of dry gas, and, from the right-hand 
middle section of Table IV, the total weight of air 
supplied can be seen to be 1-7 x 0°3875 = 0-658 lb. 
This is the so-called unburnt air and it will be 
evident from the foregoing that the ratio of the 
weights of unburned air to total air will be 
0-3,875 x 0, 

01,080 x Ny,’ where O, and N, represent, respec 
tively, the volumetric percentages of oxygen: and 
nitrogen in the dry gases of combustion. Tables V 
and VI are arranged in three sections, each with the 
particular unit taken underlined. Table VII shows 
the proportions of the combining elements, and 
of the air and the products of combustion, when 
hydrogen is burned to water ; it is in two sections, 
one with hydrogen and the other with oxygen as 
the unit quantity. 

(T'o be continued.) 





W. E. HIGHFIELD SHIELD COMPETITION.—The results 
of the W. E. Highfield Shield competition of the Associa- 
tion of Supervisory Electrical Engineers for 1947 have 
been announced. The first prize has been awarded to 
Mr. E. P. Hollis for his paper entitled “‘In Pursuit of 
Safety.”” Mr. A. Spencer obtains the second prize for his 
paper on “ Electrical Education and Recognition,” 
while the third prize has been divided between Mr. F. T. 
Bartho for his paper on “‘ The Application of Squirrel 
Cage Motors,” and Mr. N. W. G. Johnson for his paper on 
“ Large Scale Electric Cooking Equipment.” 


A 20,000-KW Gas-TURBINE PowER SratTion.—The 
new thermal power station of the Nordostschweizerische 
Kraftwerke A.G., at Weinfelden, Switzerland, is to be 
equipped with a 20,000-kW gas-turbine unit, to supple- 
ment supplies from existing hydro-electric stations during 
the winter. The unit, which is to be constructed by 
Messrs. Sulzer Brothers, Limited, Winterthur, will 
operate on a special cycle developed by the firm and will 
drive a 25,000-kVA generator. The necessary fuel will 
be supplied from oil tanks, which will have a capacity 
corresponding to an electrical output of 60 million kWh. 





GENERATION OF ELEcrRiIcITy.—The official returns 
rendered to the Electricity Commissioners show that 
3,983 million kWh of electricity were generated by the 
authorised undertakings in Great Britain during March, 
1947, compared with 3,820 million kWh in the corre- 
sponding month of 1946 ; anincrease of 163 million kWh, 
or 4-3 per cent. During the first three months of 1947, 
the total amount of electricity generated was 12,334 
million kWh, compared with 11,424 million kWh during 
the corresponding period of 1946; an increase of 910 
million kWh, or 8-0 per cent. During February and 
March, the two months which included the worst of the 
restrictions on supply, the output was 7,663 million kWh, 
compared with 7,282 million kWh during the corre- 
sponding period of 1946; an increase of 381 million kWh, 
or 5-2 percent. The total amount of electricity sent out 
during March, 1947, was 3,758 million kWh, compared 
with 3,608 million kWh in March, 1946; an increase of 
150 million kWh, or 4-2 percent. During the first three 
months of 1947, the total amount sent out was 11,656 
million kWh, compared with 10,797 million kWh for the 
corresponding period in 1946; an increase of 859 million 





‘kWh, or 8-0 per cent. 
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AIRCRAFT FUELS AND LUBRICANTS 
RESEARCH AT 
THORNTON-LE-MOORS. 


AurnoucH the producers of fuels and lubricants, 
and the manufacturers of aircraft engines, 
and distinct, their problems are but two aspects of 
the same problem, and this fact has been recognised 
for some time. In this country, most of the war-time 
and post-war research work on fuels and lubrivants 
for aircraft has been carried out at the Aero-engine 
Research Laboratory, Thornton-le-Moors, Cheshire, 
of Shell-Mex and B.P., Limited.. The construction of 
this laboratory began in the spring of 1940, and early 
in 1942 it was in operation. The services of the labora- 
tory were offered almost at once to the Ministry of 
Aircraft Production, for the duration of hostilities, 
and, the offer being accepted, the Thornton Laboratory 
became the M.A.P. Fuel and Oil Research and Develop- 
ment Laboratory. By the middle of 1943, it was 
apparent that the accommodation was no longer 
sufficient for the increasing commitments. Extensions 
were started in November, 1943, and early in 1945 
one of the new wings, housing chemical, metallurgical, 
and similar laboratories, was in use. The other wing, 
intended mainly for additional engine-test units, was 
finished in July, 1945, and the installation of engines 
and equipment in this wing has been completed 
recently. From 1942 until the end of the war, the 
staff of the laboratory was engaged on research on 
fuels, oils and engines to improve performance, and in 
solving many operational problems encountered by 
the Royal Air Force. Their work was facilitated by 
the Government loan of the latest engines. The 
control of the laboratory has recently rgverted to the 
company, who are now concentrating move on work for 
civil aviation, endeavouring to render aircraft engines 
more economical, more reliable and safer, by improving 
fuels and lubricants and by indicating what alterations 
must be made to engines to reap the benefits of these 
improvements. . 

Between 60 and 70 fully-qualified scientists and 
engineers, and about 250 other personnel are now 
employed in the laboratory, under Brigadier R. A. 
Bagnold, O.B.E., F.R.S., Director of Research, and 
Dr. C. G. Williams, Director of the Aero-Engine 
Laboratory. The establishment comprises a main 
building with 45 rooms, a north-west wing with 24 
rooms, a building at the rear with 13 rooms, and a 
south-east building, which contains 28 rooms on the 
ground floor and 15 rooms on the upper floor. The 
laboratory contains nine full-size seh eiadive test 
cells, two of which are shown in Figs. 1 and 2, on 
page 356; five test rooms, capable of housing up to 
12 small-scale engines; a cold room to accommodate 
& main engine at temperatures down to —40 deg. C. ; 
two rig rooms; an analytical laboratory; a fuel 
laboratory ; an oil laboratory ; a photographic depart- 
ment; an electronics department; a metallurgical 
laboratory and a heat-treatment room ; a microscope 
and balance room; machine, general fitting, engine 
fitting, electricians’, and tinsmiths’ and welding shops ; 
fuel blending equipment; fuel stores; engine 
materials stores; a conference room and library; a 
drawing office; a report-duplicating section; and 
administrative offices. A Halifax aircraft, with two 
inboard engines, is parked outside the laboratory. 

The programme of research during the war was 
largely determined by military requirements, and 
attention was directed particularly towards improving 
power, range, altitude performance, and reliability. 
The main factor limiting the power output obtained 
from a given engine on a given fuel is engine knock or 
detonation. The detonation resistance of a given 
fuel in a given engine was considered under two condi- 
tions : 
weak-mixture or cruising performance.. During the 
early years of the war, most emphasis was placed on 
the rich-mixture performance of fuels because the 
greatest need was for increasing the maximum speed 
of fighter aircraft ; and research led to an appreciation 
of the fuel components necessary and practicable for 
this purpose. There was abundant evidence that the 
octane number was not a reliable index of this rich- 
mixture performance, and the first problem studied at 
Thornton was the development of an improved test, 
which would indicate rich-mixture performance more 
accurately. Such a test was successfully developed 
during 1941 and 1942 by adapting a Co-operative 
Research engine to operate under supe ed condi- 
tions, This method gave results which were in sub- 
stantial agreement with existing main-engine data 
and was used for the control and measurement of 
tich-mixture performance for more than a year prior 
to the introduction of the 3-C or F-4 supe 
C.F.R. test method of the Co-ordinating Fuel Research 
—— i the United States. ego a 
met of rich-mixture rating was accepted by the 
American authorities in 1942. It was found that the 
Thornton method correlated well with it, but it was 
decided to standardise the 3-C method in Britain, to 


rich-mixture or take-off performance, and’ 


obtain uniformity of test methods in both countries. 
Late in 1943, it was realised that, if a fuel could be 
produced to have a rich-mixture performance 20 per 
cent. better than that of the current grade, certain 
engines could be up-rated to take advantage of the 
improved ity. Most of the initial experimental 
production for this purpose were made up and 
tested at Thornton, and, in: the summer of 1944, 
during the invasion of the Continent, the “ 150 grade ” 
fuel was brought into use, and was also used to give 
the extra ired for countering flying bombs. 
Concurrently with this work on the C.F.R. engines, 
a@ considerable amount of fuel testing on full-size 
single-cylinder units, such as the Bristol Hercules, 
was being carried out. As it is important to know 

isely when detonation in an engine commences, 
and the human factor in such judgments by sound is 


gauge ” was developed. 

As the war progressed, greater attention was given 
to weak-mixture performance because of its importance 
in relation to cruising range and load of bomber air- 
craft. It had been assumed that the octane number was 
an adequate measure of weak-mixture performance, 
but it became necessary to examine this assumption 
more closely. For which purpose the Ministry of 


of weak-mixture main-engine' testing on the Bristol 
Hercules air-cooled unit. A typical layout for carrying 
out tests on a single Hercules cylinder is shown in 
Fig. 1. The cylinder is on the left centre of the illus- 
tration, shrouded in cowling. Cooling air is supplied 
through the square white duct and discharged from 
the room by the exhausting duct on the left of the 
illustration, and power is absorbed by the hydraulic 
dynamometer or the electric regenerative dynamo- 
meter shown on the right centre and right of the 
illustration, respectively. This work showed that the 
conventional laboratory weak-mixture fuel-rating tests, 
such as the C.F.R. motor method, were not suitable for 
estimating the anti-knock performance of fuels at weak 
mixture in the Hercules engine, and a test method 
using a@ supercharged C.F.R. engine was developed 
which gave ——. results in this respect. In 
addition to the laboratory tests, extensive flight tests 
were carried out in this country to verify the laboratory 
ratings by measurements made in flight. Only under 
actual flying conditions can all the factors be introduced 
which will affect the detonation performance of a fuel. 
The Thornton staff have collaborated with the Bristol 
Aeroplane Company, under the egis of the Ministry 
of Supply (which has absorbed the war-time Ministry 
of Aircraft Production), in a comprehensive series of 
flight detonation tests on a Halifax aircraft fitted with 
Hercules engines and using many different fuels. The 
flights have been conducted continuously since August, 
1945, and some members of the Thornton staff have 
been associated with the instrument preparations and 
are taking as observers. To include the tropics 
in the variety of conditions, the aircraft has been 
operating recently from Khartoum. 

“At the beginning of the war, altitudes of 20,000 ft. 
were considered high, whereas at the end of the war 
a height of 40,000 ft. was commonly reached. This 
increase in maximum altitude was achieved by atten- 
tion to problems of vapour lock or fuel boiling. The 
work at Thornton has indicated the properties of a 
fuel which determine its tendency to liberate vapour 
at high altitudes. An important factor is the capacity 
of an engine fuel pump to deal with fuel which is 
liberating vapour, and experimental rigs for investi- 
gating this have been arranged to simulate actual 
flight conditions. In one case, information supplied 
to an engine manufacturer enabled an increase in 
ceiling of about 10,000 ft. to be obtained. The per- 
formance of booster pumps was also considered. These 
electrically-driven pumps are of great assistance in 
overcoming vapour lock in the fuel line because they 
put pressure upon the fuel between the tank and the 
engine fuel pumps, where vapour lock troubles usually 
occur. The r pump itself, however, may be 
effected by the evolution of vapour in the fuel tank, 
and an extensive study on a full-size rig has been 
carried out at Thornton to study the behaviour of such 
a in the presence of boiling fuel. Much has been 
earned about the features of design which permit a 
booster pump to operate s.tisfactorily at very high 
altitudes. In the course of these rig tests, it was 
difficult to determine the degree of evolution of air 
from the fuel during a repid climb. Apparatus was 
therefore designed at ‘aornton for taking sealed 
samples of fuel during the climb of a Spitfire with 
Rolls-Royce Merlin engines. This work showed that, 
in general, the air tends to remain in -saturated 
solution in the fuel until the boiling altitude is reached, 
when there is a rapid evolution of air which tends to 
aggravate the effects of boiling. 

The major work carried out at Thornton, however, 
has been in connection with the formation and distri- 
bution in the engine of deleterious deposits from the 
fuel and lubricant. The deposits are of two kinds: 
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those due to the oxidation of the lubricant, which tend 
to increase with engine temperature and therefore with 
increasing r output, and lead deposits from the 
fuel, the effects of which do not necessarily increase with 
output. Tests were developed to permit an examina- 
tion of the factors controlling oxidation of lubricants, 
the deposits from which ae See eee eon 
adversely or even cause complete failure. Oil oxida- 
tion products may accumulate in ;iston-ring grooves, 
cause ring-sticking, and possibly excessive blow-by 
and burnt pistons; this a to be the major 
harmful effect of oil oxidation. Deposits in oil-ways 
may consist of both oil oxidation products and lead 
compounds from the fuel, and may starve the bearings 
of oil and reduce the time between engine overhauls. 
Deposits, which may consist largely of lead compounds, 
may accumulate in the change-speed m ism of the 
er gear, and may make it difficult, if not 
impossible, for the pilot to change from moderate to full 
supercharge. Sludge, which may be attributed largely 
to oil oxidation products, may affect the oil supply 
to the variable-pitch mechanism of the propeller 
giving rise to irregularities in operation. Oil oxidation 
products may be formed which are corrosive to certain 
bearing alloys, particularly cadmium-nickel and copper- 
lead, and which may ultimately cause failure of bear- 

The conditions under which lead compounds 
from the fuel occur were also studiei; in particular, 
the effect of such compounds on sparking plug electrodes 
and insulators, giving rise to ignition failure; on 
exhaust valves, valve seats and valve guides, causing 
valve failures; and on exhaust-pipe materials, which 
may also cause failure. 

The fundamental work on oil oxidation has been 
carried out by studying the reactions in glass apparatus. 
In general, the oil is oxidised by bubbling oxygen 
through it at temperatures between 150and 250 deg. C., 
the degree of oxidation being measured by observing 
the amount of oxygen absorbed. The research has 
embraced a study of the effects of temperature, cata- 
lysts, additives, and the composition of lubricants 
and oxidation products. Although the test methods 
which have been developed as a result of this work 
do not predict the specific performance characteristics 
of lubricants, they are certainly of value for indicat- 
ing general oxidation stability. At the same time, 
considerable progress has been made in determining 
the chemical reactions involved in the formation of 
deposits, and a study has also been made of the funda- 
mentals of corrosion of bearing materials by oil. 

The tendency for piston rings to stick is a measure 
of the oxidation stability of a lubricant, or, to express 
it more practically, the primary effect of oxidation of 
a lubricant in an engine is ring-sticking. This fact led 
to the development at Thornton, in co-operation with 
the Bristol Aeroplane Company, of ring-sticking tests 
for lubricants. The work was carried out on full-size 
single cylinders from Bristol Pegasus and Hercules 
engines, and on small-scale units such as J.A.P. and 
Royal Enfield dry-sump 250-c.c. engines. The J.A.P. 
test beds are illustrated in Fig. 3, on page 357, although 
the engines are not shown in position. The control 
room (not illustrated) is to the left, and commands a 
full view of the plant through a large window. The 
full-size single-cylinder units were intended to simulate 
the conditions of main-engine operation under flight 
conditions—the single cylinder reducing the expense 
and improving the. control of variables; nevertheless 
it was found advantageous to employ small-scale, 
cylinders, because the initial cost of equipment and 
the cost of each test were reduced, the tests were 
accomplished in a shorter time, and the quantity of oil 
required for testing was much smaller. The criterion 
of these tests is the number of hours of operation before 
which ring-sticking occurs, this being indicated by a 
significant increase in the amount of blow-by entering 
the crankcase from the combustion chamber. To 
ensure consistent results that could be repeated, it was 
necessary to devote considerable care to surface finish, 
tolerances, general assembly, and operation of the 
engines. The tests with the J.A.P. engines were 
improved until they were found to correlate well with 
those obtained at Bristol and at Thornton on single- 
cylinder Pegasus units, and they were approved by 
the Ministry of Aircraft Production, as meeting the 
engine test requirements of the DED 2472 specification. 

The foregoing methods were for lubricants contain- 
ing no additive or “dope.” There has been consider- 
able activity, however, during the past few years in 
the development of additives of various kinds. They 
may function as anti-oxidants, tending to inhibit 
the deterioration of the oil and the formation of 
insolubles due to chemical reaction with oxygen; or 
they may act as “ peptizers” which help to keep in 
suspension in the oil any insolubles which are formed, 
so that they are not deposited on the surfaces of the 
engine where they may cause harm. The successful 
development of the -sump Thornton-J.A.P. test 
for assessing undoped oils indicated the desirability of 
a similar type of test for doped oils, and work has been 
proceeding actively in this direction with promising 
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results. At the same time, the single-cylinder Hercules 
unit has been used for full-size ratings of doped lubri- 
cants, these tests being carried out under particularly 
severe temperature conditions. The principal object 
is to evolve successful additive-type oils, and the tests 
show that, while ring-sticking occurs in less than 10 
hours with an undoped oil, a suitable dope can ensure 
50 hours’ operation without ring-sticking. 

One of the most important factors determining the 
incidence of ring-sticking is the operating temperature 
of the piston. Experiments have been carried out 
to develop a method of indicating the temperature 
at different points while the engine is running. Several 
thermocouples, embedded in th: piston, momentarily 
contact, at bottom dead-centre, corresponding station- 
ary spring-loaded terminals which are mounted on the 
skirt of the cylinder. It is intended to make this 
apparatus a standard fitting on engines for oil tests 
and Fig. 4, on the opposite page, shows a J.A.P. engine 
installation fitted up in this way. The engine itself is 
hidden behind the cowling at the back, although the 
sparking plug is just visible. The Thornton-J.A.P. test 
units were used to a considerable extent for clearing 
oils on behalf of the Ministry of Aircraft Production, 
and for a programme of works on the influence of 
various components on the performance of Aero-Shell 
oils. The small engines have also been useful for 
cold corrosion tests, carried out with the object of 
producing protective oils which are also capable of 
performing as normal engine lubricants. The size of 
the cylinder barrels renders them convenient for storing 
ina relatively small humidity cabinet, after a running 
period in the engine. The cylinders are mounted on a 
slowly-revolving turntable in the cabinet to avoid the 
possibility of a constant drip impinging on any par- 
ticular part of the barrel. A supercharged C.F.R. 
engine is also being used to develop a test for assessing 
the effect of different lubricants on engine cleanliness. 

From tests conducted in the analytical laboratory, it 
has been found that the insoluble products, or sludge, 
which accumulate in an engine, contain a high propor- 
tion of heavy inorganic lead compounds originating 
from the fuel. These deposits tend to limit the period 
between engine overhauls by collecting in crankshaft oil- 
ways, supercharger clutches, etc. Experiments have 
been conducted, therefore, on the behaviour of additive- 
type used oils under the influence of a centrifugal field. 
This work has shown that little or no benefit can be 
derived in this connection from the use of additives, 
because, in general, the centrifugal forces tending to 
cause deposition of sludge are too high for any additive 
to have an appreciable effect. The most promising 
solution appears to lie in improved filtration or centri- 
fuging. 

During operational serviee in 1943, very considerable 
troubles were experienced owing to the fouling of 
sparking plugs with deposits of lead compounds. In 
bad cases, the life of a plug was only one or two hours. 
The problem was submitted to the Thornton laboratory, 
and single-cylinder experiments were started on an 
Allison engine in order to investigate the effect of 
various factors on the amount and composition of such 
deposits on sparking plugs. These experiments demon- 
strated the bad effect of continuous low-power cruising, 
and the beneficial effect of occasional bursts of power. 
Fig. 5, on page 360, shows a plug after 30 hours of 
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steady running, and Fig. 6, on the same page, shows 
a plug after 30 hours’ running followed by a simulated 
take-off burst. A “‘ drill” based on these findings was 
introduced into operational service. Single-cylinder 
experiments could not account wholly for the lead- 
fouling difficulties experienced in service, and therefore 
an examination was made of a number of engines 
undergoing repair. This showed that the lead-fouling 
difficulties were confined to certain cylinders, thus 
suggesting that maldistribution of the lead was respon- 
sible. Examination of the inlet manifold indicated 
directional swirl of the mixture which would account 
for this, and a simple «.ti-swirl device, termed “ the 
Thornton straightener,” was developed. This fitting 
corrected the maldistribution to a considerable extent. 
Flight tests showed that it gave increased sparking-plug 
life, and it was fitted to several hundred R.A.F. aircraft. 

An extended study of lead distribution was then 
carried out on main engines on the bench and in 
flight, the latter tests being made in collaboration 
with the Royal Aircraft Establishment, Farnborough. 
The necessary technique of measuring both fuel and 
lead distribution to the various cylinders was evolved, 
and the early results confirmed the extent of the mal- 
distribution, certain cylinders receiving considerably 
more, and others considerably less, than their proper 
share of lead. It was found that the degree of mal- 
distribution was closely associated with the tempera- 
ture at the inlet manifold. The maldistribution of 
lead, however, is not the only factor responsible for 
lead-fouling troubles; the tetra-ethyl lead has associ- 
ated with it some ethylene dibromide which acts as a 
scavenger by promoting the formation of relatively 
volatile lead bromide (which would be discharged in 
the exhaust) rather than lead oxide, which would tend 
to be deposited in the engine. The carburettor supplies 
the manifold with fuel and ethylene dibromide, which 
are approximately of the same average boiling point, 
and with tetra-ethyl lead, which boils at about 200 deg. 
C.—approximately 80 deg. C. higher than the boiling 
point of the fuel and the ethylene dibromide. When the 
manifold temperature is low, the relatively involatile 
tetra-ethyl lead becomes partly segregated from the 
other fuel components, with the result that some cylin- 
ders receive too much lead, and some too little. Too 
much lead leads to fouling of the combustion chamber 
and to failure of sparking plugs, and too little lead may 
result in detonation. At the same time, as the more 
volatile ethylene dibromide is distributed relatively 
uniformly, the cylinders receiving an excess of lead do 
not receive a corresponding proportion of scavenger. 
This effect accentuates the effect of maldistribution of 
lead, because it encourages the formation of lead oxide 
in those cylinders receiving an excess of lead. The staff 
of Thornton laboratory therefore suggested an alterna- 
tive to ethylene dibromide, having a volatility closer 
to that of tetra-ethyl lead, and experiments have con- 
firmed the beneficial effect of this modification. More 
recently, mixture temperature control by utilising the 
heat of the exhaust gases has been adopted. This work 
necessitated the use of a main engine rather than a 
single cylinder, and at present Merlin-engined 
Halifax aircraft in the grounds of the laboratory is 
being used with lead-sampling apparatus. Attention 
has been directed recently towards an understanding 
of the influence of lead and mixture distribution of 
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the high neline pont components of aviation fuel. 
Although the effect of maldistribution of lead on 
certain engines was most evident in sparking-plug fail- 
ures, others suffered more from exhaust-valve troubles. 
It is well known that lead compounds attack exhaust 
valves made of certain materials, and the metallurgical 
laboratory experimented accordingly with suitable 
coatings. One result of this was the development, 
since patented, of an alloy of nickel, cobalt and alumin- 
ium with a Vickers hardness number between 700 and 
800, which is applied to an austenitic-steel valve—or, 
better still, to one that has received a Stellite coating. 
Experimental coatings are tested initially in the C.F.R. 
engine, operating on a fuel containing 14-4 millilitres of 
tetra-ethyl lead to each gallon of fuel, and only half the 
usual proportion of ethylene dibromide scavenger. The 
power output of the engine, and the exhaust-valve tem- 
perature, are plotted against duration of test, and valve 
failure is indicated by a sudden discontinuity in the 
curve. Following successful C.F.R. tests, coatings are 
tried out in full-size single-cylinder engines, in which 
the two exhaust valves facilitate the comparison of a 
normal and a coated valve. ’ 

The wear and surface finish of components has 
received some attention at Thornton. A wear machine 
has been devised to simulate the movement of a piston 
ring against a cylinder liner. A small reciprocating 
slide is held under a known spring load against a 
stationary test plate which is flooded with oil at a con- 
trolled temperature. With this machine it is possible 
to study the influence of load, surface finish, speed, 
composition of the lubricant, additives, and tempera- 
ture, which can be varied up to 250 deg. C. For the 
development of gear lubricants, a machine has been 
used in which the maximum load a pair of gears can 
withstand without séuffing is measured. This work 
has resulted in the development of additive-type 
oils which enable much higher gear loads to be carried 
without scuffing. In particular, it has been possible 
to develop an oil with very low viscosity and pour 
point, and yet having a high film strength, for use on 
propeller gas-turbine engines. For the measureme xt 
of surface finish a Talysurf. surface-finish meter is used, 
which measures roughness of the order of 2 or 3 mil- 
lionths of an inch, magnified up to 40,000 times in 
direction perpendicular to the plane of the surface. 
Fundamental work on the physics and chemistry of 
wear is being carried out, using the reciprocating wear 
machine and an apparatus, developed at Cambridge 
University, known as the “ stick-slip”’ machine. 

The problem of starting engines at very low tem- 
peratures was of considerable importance during the 
war, since operational conditions required that engines 
could be started at temperatures down to — 40 deg. C. 
in circumstances where protection of the aircraft was 
particularly difficult. Experiments were carried out 
in the cold room at Thornton on a Cheetah X engine, 
more especially to study the application of the Worth 
its, effect on cranking 
torque. It was found that by dilution, with subsequent 
cranking and priming, it was possible to reduce the 
cranking effort at low temperatures substantially, and 
without excessive dilution of the engine oil. Subse- 
quently, experiments were carried out on a Merlin 
engine at temperatures down to — 40 deg. C. In this 
case, it was noted that the criterion for adequate oil 
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dilution was satisfactory oil flow after starting, cranking 
speed beg of secon importance. Various com- 
binations of amount of dilution and varying volatilities 
of priming fuel necessary to start at specific tempera- 
tures were established, 

An expanding field of research is provided by direct- 
injection systems. One of the advantages of such a 
system, in which each cylinder is independently 
supplied, is that lead and mixture distribution troubles 
are largely eliminated. Furthermore, increased valve 
overlap may be employed, resulting in improvements in 
fuel economy and power output. It was found that 
another advantage of direct injection was the superior 
weak-mixture anti-knock performance, which implied 
that, to obtain a given cruising output, a fuel of lower 
anti-knock value could be used with direct injection 
than with a carburettor. A further investigation 
indicated that the reason for this beneficial effect was 
two-fold: first, the cooling effect, due to evaporation, 
obtained by the direct injection of fuel into the combus- 
tion chamber; and, secondly, the fact that direct 
injection permitted an increased valve overlap which, 
in turn, resulted in improved scavenging and internal 
cooling. * The further development . this work is now 
proceeding at Thornton. Concurrently with the 
research on direct injection a study has been made of 
low-volatility ‘“‘safety” fuels. An engine which 
operates satisfactorily with direct injection, using a 
normal gasoline, will not necessarily give reasonable 
economy when a fuel of low volatility is used. Special 
attention to the design of injection equipment, etc., 
will be n in order that adequate mixing an 
combustion with low volatility fuels may be achieved, 
and such work isin hand. At the same time, tests are 
being made on a special apparatus to measure inflamma- 
bility of low-volatility fuels, aviation gasolines and 
turbine fuels, under simulated “crash” conditions. 
Because of the advantages of direct injection, work is 
Proceeding on the development of systems, on fuel 
consumption, power output and fuel quality, using full- 
size single-cylinder units adapted for operation on an 
external carburettor, on port injection, and on cylinder- 
head injection. 

_ The programme of work on direct injection originated 
iM an examination of German fuels and their per- 
formance in German engines, initiated by the Air 
Ministry. In particular, it was noted that a highly 
atomatic fuel was being used by the Germans, having 
an exceptionally high rich-mixture performance ; 
it was desirable to ascertain the possible performance 
this fuel would give in German engines, and why it was’ 
being used. This programme was carried out at 
Thornton on single-cylinder air-cooled units, using 
captured B.M.W. 801 cylinders, and on D.B. 603 and 

) liquid-cooled units adapted from a complete 
cylinder block, using, where necessary, captured German 
fuel. This investigation showed that certain German 
engines required fuel superior to the current B.4 fuel, 
Which explained the introduction of a superior grade ; 
but it was evident that the highly aromatic C.3 fuel 
Provided a large margin of power which, incidentally, 





the Germans would not be in a position to use unless 
they improved their piston design. Much interesting 
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information was also obtained regarding the charac- 
teristics of fuel injection used on German engines, 
which led to the research already described. 

It is possible to improve the knock-limited power 
output of an engine by the injection of water or water- 
alcohol mixtures with the charge, this permitting 
either a reduction in fuel quality for a given power 
requirement, or an increase in permissible power with 
@ given fuel. Both of these possibilities are being 
investigated. The injection of water-methanol is also 
an alternative to the use of over-rich mixtures, required 
to limit cylinder-head temperature during take-off. 

In the early days of the aircraft gas-turbine, a vital 
factor was the introduction of the “* Shell ” combustion 
chamber, employing the direct injection of the fuel into 
the combustion zone. The majority of existing com- 
bustion chambers resulted from the development by 
engine and accessory manufacturers of this basic 
conception. During the war years, efforts were con- 
centrated on the quick production of an engine suitable 
for flight use in jet-propelled aircraft. It was evident, 
however, that problems would arise which would 
necessitate an investigation of the effect of fuel 
characteristics and composition on the combustion 
process, and late in 1944 consideration was given at 
Thornton to a programme of research, Plant and 
equipment were obtained for the operation of full-size 
combustion chambers. A series of small quartz com- 
bustion tubes has been used to simulate the problems 
of the full-size unit; for example, those connected 
with combustion efficiency, carbon deposition, flame 


d | blow-out limits, flame length, flame vibration and 


flame colour. One set of combustion tubes is devoted 
to studies carried out with gaseous butane as fuel, 
thereby eliminating atomisation. Another tube is 
operated on a pre-vaporised petroleum fraction, and 
a third is beans daveloged to use a small atomiser so 
that liquid fuels can be tested. The fuel laboratory 
has been responsible for improvements in the “‘ vacuum” 
technique of gas analysis, in which each constituent 
is estimated directly by fractional condensation (using 
liquid air, liquid CO}, etc.), and fractional combustion. 
When the high degree of ac of the vacuum 
apparatus is not essential (it is equivalent to a maximum 
error of about 0-005 per cent.), a useful and rapid 
method of estimating combustion efficiency is used in 
which the unburnt products of combustion are burned 
over copper oxide in a furnace, the resultant being 
passed through an aqueous solution of sodium carbonate 
and measured with a pH meter. The samples of gases 
are taken off in the combustion zone by small tubes let 
into the wall of the chamber. The combustion prob- 
lems already noted, together with those connected with 
ease of starting, radiation to the flame-tube walls and 
corrosion of the walls, are being studied for a range of 
fuels in a single full-size combustion chamber. Air is 
provided by a centrifugal compressor or by a number 
of rotary compressors. At present, combustion is 
being studied at normal ground atmospheric pressure, 
but apparatus is being installed to permit studies of 
combustion at temperatures and pressures simulating 
those at high altitude. A method of measuring flame- 
tube wall temperatures has been developed. 


Because of the high speed of rotation and the low- 
temperature requirements, the: bearings of the aircraft 
gas turbine require a lubricating oil of low viscosity. 
For satisfactory lubrication of the reduction gears of 
a propeller-turbine engine, the load-carrying capacity 
of such an oil must be at least as great as that of the 
normal reciprocating-engine lubricant. These require- 
ments cannot be met adequately by a hydrocarbon 
lubricating oil, but the required properties can be 
obtained by the use of additives in a light petroleum 
oil having a high viscosity index. Such ojls are tested 
in a gear machine of the type developed some years ago 
by what was then the Research Department of the 
Institution of Automobile Engineers. This machine 
was described on page 114 of our 161st volume (1946) 
in connection with the Physical Society’s exhibition. 
Another machine, the cam scuffing machine, is being 
used to supplement the information obtained with the 
LA.E. equipment In this case the loading of a tappet 
against a cam is controlled by air pressure. Extreme 
pressure additives are effective by virtue of their 
chemical reactivity and this introduces the possibility 
of corrosion of metallic components, such as ball race 
cages, if excessively active dopes are used. In addition 
to this possibility of inherent corrosivity, corrosive 
products may result from deterioration of the oil due 
to the high temperature of the turbine bearing. There- 
fore, blends which are proved satisfactory in gear tests 
are subjected to prolonged oxidation and corrosion 
tests, as well as to bearing tests. Although only a 
small bearing rig 4s in operation at the present time, 
a large rig, using ball bearings of the type used in 
aircraft turbines, is being installed. Journal or 
thrust loads at speeds up to 29,000 r.p.m. may be 


applied. 
Many pieces of apparatus developed at Thornton 
were observed during our recent visit to the establish- 


ment—some for special purposes and others of more 
general interest and application. Among them was 
the Arditron speed lamp, which generates a flash of 
light lasting one two-millionth of a second, by a current 
of 7,500 volts at 30,000 ampéres. A photograph of a 
gas-turbine fuel spray, operating under a nozzle 
pressure of 15 lb. per square inch, and taken with the 
aid of this lamp, is reproduced in Fig. 7, on page 360. 
An electric chronoscope accurate to one-thousandth of 
a second was demonstrated in use, measuring the time 
taken for a steel ball to fall about 6 ft. A device for 
photographing the periphery of pistons for record 
purposes is shown in Fig. 8, on page 360. It is a 
reversal of the panoramic method used in photographing 
large groups, such as schools, The platform supporting 
the piston swings in a horizontal are about a centre 
near the camera, and at the same time the piston is 
revolved” through 360 deg. The tunnel-like screen 
between the camera and piston tapers down to a 
narrow vertical slot at the piston end. A photograph 
taken by this apparatus is reproduced in Fig. 9, on 
page 360. References were made on page 355 and 
page 357 to the cold room, in which engines can be 
tested at temperatures down to — 40 deg. C. An 
illustration of this cold room is given in Fig. 10, also 





on page 360. 
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LAUNCHES AND TRIAL TRIPS. 


M.S. “ BririsH IsLEs.”—Single-screw tanker, built by 
Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, to the order of the British 
Tanker Company, Limited, London. Main dimensions: 
490 ft. 10 in. overall by 61 ft. 9 in. by 33 ft. 11 in.; 
deadweight capacity, 12,250 tons on a summer draught of 
27 ft. 6 in. Opposed-piston four-cylinder oil engine of 
3,100 brake horse-power supplied by Messrs. William 
Doxford and Sons, Limited, Sunderland, to be installed 
by Messrs. Richardsons, Westgarth and Company, 
Limited, Hartlepool. Launch, March 24. 


M.S. “ AENEAS.”—Single-screw cargo liner built by 
The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, to the order of Messrs. Alfred Holt 
and Oompany, Liverpool, for the Ocean Steamship 
Company, Limited. Main dimensions: 450 ft. by 62 ft. 
by 35 ft.; deadweight capacity, 9,000 tons. Harland- 
B. and W. eight-cylinder double-acting two-stroke 
Diesel engine of 7,500 brake horse-power, supplied by 
Messrs. Harland and Wolff, Limited, Belfast, to give a 
service speed of 16 knots. Launch, March 25. 


8.8. “ TynwaLp.”—Twin-screw passenger vessel, built, 
engined and boilered by Messrs. Cammell Laird and 
Company, Limited, Birkenhead, for the Isle of Man 
Steam Packet Company, Limited, Douglas, Isle of Man. 
Main dimensions: 325 ft. by 47 ft. by 26 ft. to shelter 
deck ; gross tonnage, about 2,500. Two sets of Parsons- 
type single-reduction geared turbines with three Babcock 
and Wilcox-type oil-fired boilers, to give a speed of 
21 knots. Launch, March 25. 


8.S. “‘ MARDENE.”—Single-screw grain and general 
cargo vessel, built and engined by Messrs. William Gray 
and Company, Limited, West Hartlepool, for the Dene 
Shipp'ng Company, Limited, London. Main dimensions: 
406 ft. by 56 ft. by 36 ft. 4} in. to shelter deck; dead- 
weight capacity, 8,910 tons on a draught of 25 ft. 04 in. 
Reciprocating engine of 1,950 indicated horse-power, 
supplied by the Central Marine Engine Works of Messrs. 
William Gray and Company, to give a service speed of 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of 
have been issued by the British helene Leetavetion. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
» | §.W.1, at the price quoted at the end of each paragraph, 

Ball Valves.—A new specification, B.S, No. 1212- 
. | 1946, relating to ball valves of the “‘ Portsmouth” t; 
is based on the recommendations of the British Water- 
works Association and the National Brassfoundry 
Association, i latter includes most of the large 
manufacturers of ball valves. A of seven ‘ball 
valves, of } in., ¢ in., ? in., 1 in., 13 in., 14 in., and 
2 in., sizes, is provided for, and new features 
include removable seats to ey sar A the a. the 
special corrosion-resisting metal for seat; ( 
fitting of different-sized orifices in the same body to 
suit varying 120 gone ape as to pressure and 
and (c) the easy repair and Saf deaek. 
The specification deals with the quality ‘and workman- 
ego of materials, while hydraulic and wow red testa 


reo ted in respect of every complete ball valve. 
test relates to the mechanical of the 

J Ftnaey [Price 2s., postage included.] 
Electric Fuses.—Three important cations for 


electric fuses have recentl issued by the Insti- 
tution. The first of these, B.S. No. 88-1947, is a revision 
of the 1939 edition of this well-known tion, 
which covers low-voltage and medium-voltage electric 
fuses. The main feature of the revision is the inclusion 
of a number of appendices which have been drafted to 
assist the user in understanding all the implications of 
this somewhat technical specification. me useful 
information has also been included on the selection 
and ke plication of fuses. Hitherto, it has only been 
ble to mention, in a footnote, the chance of f failure 
Pf fu fuses, at moderate yeh and other values 
less than their breaking-capacity ratings, without 
being able to specify tests oe "aah weak ranges. 
Increased knowledge has made it possible now to 
include at least some contribution to the solution of 
this far from easy problem. The other two specifica- 
tions are new and the first relates to low-voltage 
» | cartridge fuses (B.S. No. 1361-1947) intended primarily 
for use in consumers’ units in dwelling houses, blocks 
of flats and office buildings. The second (B.S. No. 
1362-1947) covers low-voltage cartridge fuse links, 
;| designed primarily for use in plugs complying with the 
new specification (B.S. No. 1363) for two-pole and 
earthing-pin fused-plugs and shuttered socket-outlets. 
In BS. No. 1361, four sizes of fuse have been stan- 
dardised, the current ratings being 5, 15, 30 and 60 
amperes, and the dimensions of each size have been 
80 & that fuse-links of the same current rating 
are interchangeable, while fuse-links not of the same 
rating are not interchangeable. The fuse-links dealt 
with in B.S. No. 1362 are rated at 3, 7 and 13 am Tocpies 
the dimensions being the same for all ratings. [ 
of B.S. Nos. 88, 1361 and 1362 are 2s. each, pe a 
included. ] 





BOOKS RECEIVED. 


Let Us Know the Worst. Can Britain Survive ? By Sm 
ERNEST J. P. BENN, Br. The Secretary, The Society 
of Individualists, 147, Victoria-street, London, 8.W.1. 
[Price 6d.]} 

War Office. 21 Army Group. Port Repair Works by 
Transportation Units of the Royal Engineers. The 
Belgian Port of Ostend. The War Office, Whitehall, 
London, 8.W.1. 

Metallurgy for Aircraft Engineers, Inspectors and Engi- 
neering Students. By R. A. BEaumontT. Sir Isaac 
Pitman and Sons, Limited, Parker-street, Kingsway, 
London, W.C.2. [Price 25s. net.] — 

The Manchester Joint Research Council. Communication 
Series No. 2. Report of Conference on Research and the 
Smaller Firm, Held on Wednesday, 16th October, 1946, 
at the Albert Hall, Manchester. The Joint Hon. Secre- 
taries, The Manchester Joint Research Committee, 
Manchester Chamber of Commerce, Ship Canal House, 
King-street, Manchester 2. [Price 2s. 6d. net.) 

Siz Years of War, 1939 t0 1945. G.and J. Weir, Limited, 
Cathcart, Glasgow, 8.4. 

United States National Bureau of Standards. Miscel- 
laneous Publication No. M177. Tests of Instruments 
for the Determination, Indication or Recording of the 
Specific Gravities of Gases. By F. A. Smiru, J. H. 
EISEMAN and E. OC. Crerrz. Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington 
25, D.C., U.S.A. [Price 1 dol.] 

Ministry of Fuel and Power. Safety in Mines Research 
Board. Paper No. 105. The Prevention of Coal Dust 
Explosions. Part I. The Effect of Manner of Distribution 
of Stone Dust. By 8S. Jones and F. V. TIDESWELL. 
H.M. Stationery Office, Kingsway, London, W.C.2. 





10} knots. Trial trip, April 14. 


[Price 6d. net,] 


PERSONAL. 


Mr. O. Haysey, district engineer, London Midland and 
Scottish Railway, Barrow, has been made district 
engineer, Leeds. Mr. G. F. Kent, assistant to district 
engineer, St. Pancras, has succeeded Mr. Haysey at 
Barrow, while Mr. G. H. F. Lurrer, » Chiet 
Engineer’s Department, Watford, is to take Mr. Kent's 
place at St. Pancras. Mr. G. F. O. GOODAOCRE, senior 
mining engineer’s assistant, Chief Civil Engineer’s Depart- 


ype, | ment, Derby, has been made assistant in the same 


department, Derby. 

Mr. D. P. O. Neave, M.A., managing director of the 
Imperial Smelting Corporation, Limited, 95, Gresham- 
street, :.ondon, E.0.2, has accepted nomination by the 
Council of the Institute of Metals to fill the vacancy on 
the Council caused by the resignation of PRorressor J. H. 
ANDREW, which, as recorded, on page 281, ante, was 
accepted with regret at the annual general meeting of the 
Institute. 

Mr. W..NorMan DOLEY, manager for the Dunlop 
Rubber Company, Limited, in Belgium, has received the 
decoration of Chevalier de l’Ordre de Léopold in recogni- 
tion of his services to Anglo-Belgian Commerce. 

Mr. L. R. J. Cursuss, B.Sc. (Eng.), A.M.Inst.0.E., 
who entered the permanent service of the London 
County Council in 1935 and is now a senior assistant 
(technical) in the chief engineer’s department, is relin- 
quishing this position on May 8 to take up an appoint- 
ment with the New Zealand Government. 

Mr. GorpOoN RvussELL, O.B.E., R.D.I., has been 
elected Master of the Faculty of Royal Designers for 
Industry for 1947-48, in succession to Mr. KEITH 
Murray, F.R.1.B.A., R.D.I. Mr. Russell’s election will 
date from the annual general meeting of the Royal 


.Society of Arts, to be held in June. 


Mr. T. R. Graty, A.M.I.E.E., until recently sales 
manager, Traction Department, Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manchester, 
17, has been appointed special representative of this 
department and has set out on an overseas tour to study 
export markets. Mr. A. E. GRIMSDALE, B.Sc. (Eng.) 
(Lond.), has succeeded Mr. Graty as sales manager of 
the Traction Department. 


Mr. A. B. Innxs Diok, A.O.A., secretary to Tube 
Investments Limited, 3, Grosvenor-square, London, 
W.1, has been appointed joint managing director of the 
subsidiary company, TALBOT-STEAD TUBE COMPANY 
LimiTrEeD, Walsall. He will retain his appointment as 
secretary of Tube Investments, Limited. 

Dr. I. G. SLATER, M.Sc., has been appointed scien- 
tific adviser, British Admiralty Delegation, Wash- 
ington, U.S.A. 

Mr. J. D. CO. CouRCHILL has been appointed secretary 
to the chairman of the London Passenger Transport 
Board, 55, Broadway, London, S.W.1. 

Mr, J. M. THORNLEY has been appointed representative 
for Scotland of Messrs. E. Boydell and Oompany, 
Limited, manufacturers of Muir-Hill dumpers, shovels 
and shunting tractors, Elsinore-road, Old. Trafford, 
Manchester, 16. 

Mr. H. E. Drxon, B.Sc,, has taken up an appointr 46 
with the British Iron and Steel Research Assor 02, 
11, Park-lane, London, W.1. 

Messrs. RICHARD ORITTALL AND COMPANY, 
have secured 154,000 sq. ft. of floor space and 
on a further 15,000 sq. ft., in respect of the { is Royce 
war factory at Hillington, near Glasgow. se factory 
will go into production as soon as the nec ary altera- 
tions are made. 

THE WESTINGHOUSE BRAKE AND <!¢ 4L COMPANY’ 
Liurep, 82, York-way, King’s Cross, Lc ion, N.1, have 
appointed Mayor L. H. Perer, M.O., M.1.X.E., to be chief 
development engineer; Mr. L. E. THOMPSON, B.Sc., 
A.R.C.Sc., to be chief electrical engineer; Mr. K. H. 
LEEcH, B.Sc., to be chief design engineer and Mr. N. &. 
CapDMAN, to be chief brake engineer. 

Messrs. BENNIE Lirts LIMITED, 2, Tinworth-street, 
Albert-embankment, London, S8.E.11, inform us that their 
sheet-metal department, formerly situated at 197, Ful 
ham-road, has now been transferred to Glasgow-terrace, 
111, Grosvenor-road, London, 8.W.1. (Telephone: 
ViCtoria 5914-5.) The department is now under the 
management of Mr. O. A. MCAULIFFE. 

A new company, Messrs. BRITISH MEssrER LIMITED, 
Cheltenham-road East, Gloucester. (Telephone: Church- 
down 3281) has been formed to develop and market 
aeroplane equipment based on the designs of the Socit® 

, Paris. THe BRISTOL AEROPLANE COMPANY, 
Laren, are taking an interest in the new company, the 
directors of which are Mr. W. R. VERDON SMITH, MB. 
L. 8. ARMANDIAS (managing director), Amk-COMMODORE 
F. R. Bangs, O.B., O0.B.E., and Mr. H. G. ConwaY 
(technical director). The secretary is Mk. W. MASTERTON. 
The new company have their own technical and desig? 
staff and development facilities, and will have the benefit 
of manufacturing facilities by arrangement with RoTol 
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ENGINEERING. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Scottish Coal.—Supplies have again suffered recently 
from @ wave of unofficial stoppages, which augurs ill for 
the new five-day week in the mines, starting on May 5. 
The Scottish miners have a much better attendance 
record than most English districts, but much of this 
advantage is lost. when miners—a small minority of them, 


week in Scotland will be introduced in the same week as 
the May Holidays are due this year, which means that, 
next week, the output of coalin this area will be halved. 
Railway requirements, in view of this prospective output 
loss, will have to be met partly from house-coal supplies, 
and, as ions are at present, it is feared that the 
house-coal programme for the coming winter will not 
be properly under way before June. Industry is per- 
turbed by the outlook also, and has no assurance beyond 
May 31 of what supplies will be available. It is stated 
in well-informed quarters that industry may have to be 
cut, and, at best, that no increase in the present figure 
of 50 per cent. of the full quota is at alllikely this year. 


Scottish Steel.—Production was stiffened last week by 
more regular supplies of fuel and the lighting of an addi- 
tional furnace at Linwood, using oil. All three Linwood 
furnaces should be operating on oil by the end of May ; 
the other units are electrical furnaces. The feature this 
week has been the continued marked shortage of semies, 
and some re-rollers have had to shut down plant for this 
reason. Billets, slabs, and sheet. bars from England and 
from local steelworks have had to be reduced in quantity, 
owing to the growing pressure on makers for other steel 
materials. The six priorities enumerated by the Govern- 
ment, quite recently, have formed a substantial propor- 
tion of Scottish business, an analysis showing in some cases 
as much as 30 per cent. of total business on hand. Plates 
and sections for the shipyards and engineering shops are 
moving in smaller quantities, and a general hold-up in 
shipbuilding and allied activitiesis reported. Some types 
of- plates cannot be procured under twelve months 
delivery, though the general run is nine months. Sections 
are taking about four months. Sheets, both black and 
galvanised, are taking about six months to bring forward. 
The dockers’ strike has aggravated the movement of 
finished steel and raw material, and considerably less 
than the maximum output is being obtained. Export 
tonnages have been restricted by varicus factors. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

, Iron and Steel.—A better flow of blast-furnace coke is 
needed to ensure full production of pig-iron; and lack 
of sufficient materials similarly hampers progress in the 
make of finished iron. There is a scarcity of the qualities 
of scrap materials for the electric-melting furnaces pro- 
ducing special steels, and of other materials for open- 
hearth steel manufacture. Stringency in gas supplies is 
léss acute, however, and the ligher industries are able 
to use a little more gas, but the curtailment of production 
of coke-oven gas and the scarcity of gas coal make it 
necessary to continue to ration gas for the melting and 
heat-treatment of steels. A much fuller production of 
steel is ded to dequate supplies for the rolling 
mills and forges, which cannot keep pace with the 
demands of industries dependent upon them. The 
demand for engineers’ small tools is unabated and 
full-time working is essential to deal with the numerous 
orders on hand, but, in fact, four-day working is common 
owing to scarcity of fuel and steel. An effortis being made 
to accelerate the re-equipment and re-organisation of 
forges and foundries, but deliveries of heavy machine- 
tools are delayed and development schemes are halted. 
All makers of steel products are very heavilly booked 
and continue to accept a proportion of the new business 
offered, but it is impossible to fix delivery dates in the 
light of the disorganisation of production programmes by 
fuel and materials shortages. In the heavy electrical 
field, the works of Messrs. Metropolitan-Vickers are 
making headway with their orders, thanks to a complete 
change-over to oil fuel. Those steelmakers who have 
turned some of their melting furnaces over to oil are 
able to effect more satisfactory deliveries. 


South Yorkshire Coal Trade.—The effects are still 
felt of the several unofficial strikes at district collieries, 
involving a loss of coal production of nearly 30,000 tons 
of coal. All pits are now at work again. Resentment 
at the attitude of the National Ooal Board towards 
the recommendations of the Yorkshire miners’ leader, 
Mr. J. A. Hall, added to the difficulties of settlement of 
disputes. No improvement in the allocation of coking 
coal has been possible, and the make of coke and pro- 
duction of coke-oven gas are still severely curtailed. 
The proportion of pit coal for the house-coal market 
has been increased a little, but there is still a considerable 
weight of screened outcrop coal reaching the domestic fuel 
market. Locomotive hards are keenly sought. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions inthe Tees-side iron 
and allied trades continue to occasion much uneasiness. 
Some improvement in fuel distribution can be reported 
but still more coal is the imperative industrial necessity. 
Coal allocations fall vastly below quantities required to 
turn out iron and steel on a scale sufficient to cope with 
current essential needs, and arrears of delivery are large 
and increasing. The fuel shortage is serionsly hampering 
the operation of plants in many branches of industry and 
threatens to necessitate, in very near future, much cur- 
tailment of tonnage output of various descriptions of 
material and considerable reduction in number of hands 
at present employed. Scarcity of pig iron compels the 
exceptionally heavy use of scrap at foundries and steel 
furnaces and brokers are being pressed to increase 
deliveries of good cast iron, machinery metal and heavy 
steel scrap. 

Foundry and Basic Iron.—Shortage of high phosphor- 
ous pig iron is acute and the limited tonnage obtainable 
is insufficient for current needs and thus maintains the 
output of light castings much below the demand. Produc- 
tion of the basic blast furnaces barely meets the essential 
needs of adjoining consuming plants. 

Hematite, Low Phosphorus and Refined Iron.—Users 
of East-Coast hematite and of low and medium phos- 
phorus grades of iron experience increasing difficulty 
in covering urgent requirements, and the make of refined 
iron is promptly taken up for pressing immediate needs. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron have a lot of work in hand and 
are disinclined to accept customers’ offers of substantial 
new business until impediments to expansion in output 
are less formidable. Maintenance of the present make of 
steel cannot be realised on the coal supplies coming to 
hand and broken time at the works is not uncommon. 
Such conditions are slowing down operations at many 
establishments providing commodities, demand for which 
greatly exceeds supplies. The smaller steel quotas have 
reduced activity at shipyards, tube-making plants and 
other works where burdensome heavy bookings cannot 
be given the attention persistently sought by customers 
with extensive running contracts. The pressure for 
maximum supplies of steel semies—partictilarly of billets 
and sheet bars—is unabated and all classes of finished 
steel continue in extremely strong request. Plate pro- 
ducers are fully sold for months ahead, sheet manufac- 
turers are assured of great activity of mills up to the end 
of the year, firms providing rails and all descriptions of 
railway requisites have full order beoks and makers of 
pit props, arches aud colliery roofings are well sold. 





NOTES FROM THE SOUTH-WEST. 


CarpiFFr, Wednesday. 

The Welsh Coal Trade.—The frank admission that it 
was doubtful whether the claim for the five-day week in 
the coalmining industry could be established on purely 
economic grounds has been made in the annual report 
of the South Wales Area Council of the National Union 
of Mineworkers, published last week. The report points 
out that the adoption of the principle of the reduced 
working week came at a time when the economic position 
of the country generally, and the coalmining industry in 
particular, was most unfavourable for the purpose. 
After being on strike for a week 1,700 miners at the 
Penallta Colliery, in the Rhymney valley, returned 
to work. -The matter in dispute, the objection to the 
employment of a certain official at the colliery, will be 
discussed by the union and the Divisional Coal Board. 
The stoppage has caused the loss of 14,000 tons of coal. 
There has been no easing in the position on the Welsh 
steam-coal market. Demand continued to outstrip avail- 
able supplies and operators were once again concentrating 
chiefly upon maintaining deliveries to public utilities and 
other high-priority consumers. As a rule, order books 
were still well filled ahead and it is doubtful whether the 
usual seasonal slackening in demand during the summer 
months will be sufficient to enable large enough stocks to 
be built up for the winter. Deliveries for Eire have been 
resumed on a small scale but otherwise exports remained 
in abeyance. There was again a good business available 
in the iron and steel and allied trades of South Wales and 
Menmouthshire during the past week. Several orders 
were received from foreign consumers. Works are well 
provided with forward business and new orders were not 
easy to place. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates continued good, 
but as makers had well-filled order books for the current 
quarter, the market was quiet, and the sales to both home 
and overseas buyers were lighter. Steel sheets continue 
in heavy demand while the iron and steel scrap market 
is steady. 


INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Eastern Graduates’ Section: Saturday, May 3, 2.30 p.m., 
Newcastle-upon-Tyne and Gateshead Gas Company, 
Grainger-street, Newcastle-upon-Tyne. Film Display. 

LONDON ASSOCIATION OF ENGINEERS.—Saturday, May 

3, 6.30 p.m., Charing Cross Hotel, W.C.2. “ on 
Measuring Instruments,” by Mr. C. O. Taylerson. 
Roya Socrery oF ArtTs.—Monday, May 5, 5 p.m., 
John Adam-street, Adelphi, W.C.2. Cantor Lecture I. 
“Recent Developments in the Application of Photo- 
graphy,” by Mr. E. R. Davies. Wednesday, May 7, 
5 p.m., John Adam-street, Adelphi, W.0.2. ‘“* Gas in 
the Home,” by Mrs. G. E. Abbott. 

Society Or ENGINEERS.—Monday, May 5, 5.30 p.m., 
Geological Society’s Apartments, Burlington House, 
Piccadilly, W.1. ‘‘ The Engineer and the Law,” by Mr. 
C. L. Boucher. 


‘INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, May 5, 6 p.m., James Watt 
Institute, Birmingham. “Industrial Application of’ 
Electronic Techniques,” by Dr. H. A. Thomas (with 
practical demonstrations). London Students’ Section : 
Monday, May 5, 7 p.m., Savoy-place, Vietoria-embank- 
ment, W.C.2. ‘“‘ The Presentation of Technical Informa- 
tion,” by Mr. Arthur Duxbury. North-Western Centre : 
Tuesday, May 6, 6 p.m., Engineers’ Club, Albert-square, 
Manchester. Annual Meeting. ‘‘ The Teaching of the 
Principles of Electrical Machine Design,” by Mr. L. H. A, 
Carr. North Midland Centre: Tuesday, May 6, 6 p.m., 
Corporation Electricity Department, Whitehall-road, 
Leeds. Annual Meeting. ‘‘ High-Speed Photography,” 
by Mr. G. A. Jones. Radio Section: Wednesday, May 7, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
** Accurate Measurement of the Group Velocity of Radio 
Waves in the Atmosphere, Using Radar. Technique,” by 
Dr. R. A. Smith, Dr. E. Franklin and Mr. F. B. Whiting. 
Southern Centre: Wednesday, May 7, 7 p.m., The 
University College, Southampton. ‘‘ The Development 
of the Gas-Cushion Cable System for the Highest Volt- 
ages,” by Mr. T. R, P. Harrison. Installations Section : 
Thursday, May 8, 5.30° p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“‘ Special Electrical Requirements 
of a Viscose Rayon Factory,’’ by Messrs..C. F. Freeman 
and H. V. Mather. 


' INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
May 6, 2.15 p.m., Geological Society’s Apartments, Bur- 
lington House, Piccadilly, W.1. ‘‘ The Re-Use of Waste 
Waters from Industrial Processes,” by Dr. B. A. South- 
gate. 

INSTITUTION OF Civ ENGINEERS.—Tuesday, May 6, 
5.30 p.m., Great George-street, S.W.1.. “‘ The Use of 
Plant in Soil Stabilisation,” by Mr. C. F. Armstrong. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—London Graduates’ Section: Tuesday, May 6, 
6.30 p.m., Junior Institution of Engineers, 39, Victoria- 
street, S.W.1. ‘* Hot Water Supply by Electricity,” by 
Mr. J. I. Bernard. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 6, 7 p.m., 198, West-street, Sheffield. ‘‘ Heat- 
Resisting Steels,” by Mr. D. A. Oliver. 

Royal AERONAUTICAL SocreTY.—Wednesday, May 7, 
11 am., 2.30 p.m., and 5 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. Whole-Day 
Discussion on “‘ Naval Aircraft.”” For programme, see 
page 240, ante. Thursday, May 8, 6 p.m., Institution of 
Civil Engineers, Great George-street, S.W.1. “‘ Develop- 
ment of the Goblin Engine,” by Mr. E. 8S. Moult. 
INSTITUTE OF TRANSPORT.—Thursday, May 8, 5.30 
p.m., Royal Society of Arts, John-street, Adelphi, W.C.2. 
“Co-ordination of Road, Rail and Air Services in 
Hyderabad State, India: Experience in the Field of 
British Transport Vehicles and Control of State-Owned 
Services under One Administration,” by Colonel E. W. 
Slaughter. 

INSTITUTION OF PROPUCTION ENGINEERS.—London 
Section: Thursday, May 8, 6.30 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
8.W.1. “ A Practical App h of Ri h to Indus- 
try,” by Mr. H. W. Hobbs. Yorkshire Graduate Seetion : 
Saturday, May 10, 2.30 p.m., Great Northern Hotel, 
Leeds. Annual Meeting and Film Display. (Preceded 
by a luncheon at 1 p.m.) 

CHEMICAL ENGINEERING GrouP.—Friday, May 9, 
5.30 p.m., Geological Society’s Apartments, Burlington 
House, Piccadilly, W.1. “Experiences of an Alkali 
Inspector,” by Mr. W. A. Damon. \ 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, May 9, 
6.30 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. Fourth Stevens Memorial Lecture on 
“The Synthesis of Oil from Coal by the Fischer-Tropsch 








Precess,” by Dr. C. C. Hall. 








MAY 2,°1947: 





ENGINEERING. 





AIRCRAFT FUELS AND LUBRICANTS RESEARCH. 


SHELL-MEX AND B.P., LIMITED, THORNTON-LE-MOORS, CHESHIRE. 
(For Description, see page 355.) 





Fig. 5. Sparkine Piue Arrer 30 Hours’ 


RUNNING. 





Fie. 6. Sparxine Prue Arrer 30 Hovrs’ 
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FARADAY HovusE SCHOLARSHIPS.—The annual awards 
of the Faraday “louse Electrical Engineering College 
Scholarship have new been made. The “ Faraday ” 
Scholarship has been awarded to Mr. W. J. Hyde, of 
Chigwell, Essex, and the ‘‘ Maxwell” Scholarship to Mr. 
R. P. R. Hunt, of Barkingside, Ilford, Essex. 





“ INDUSTRIAL WALES” EXHIBITION, LONDON.—AN 
exhibition, entitled ‘‘ Industrial Wales,” is to be held 
under the auspices of the Industrial Association of Wales 
and Monmouthshire, which comprises 450 member firms, 
at the Empire Hall, Olympia, London, W.14, from 
August 28 until September 13. The exhibition manager 
is Mr. Brian Bellasis, M.C., and the exhibition office is 
at 3, Castle-street, Cardiff. 





* ALUMINTOM Scrap Imports.—The Ministry of Supply 
announce that, with the agreement of the President of 
the Board of Trade, imports of aluminium scrap and 
aluminium-alloy scrap will now be allowed. Imports 


will be subject to individual licensing, and applications 
should be submitted in the usual manner to the Import 
Licensing Department, Board of Trade, 189, Regent- 
street, London, W.1. 





CONFERENCE ON THE UNIVERSITIES AND THE COM- 
MUNITY.—The Division for Social and International 
Relations of Science of the British Association have 
arranged a conference on “‘ The Place of Universities in 
the Community,” which will be held in the University 
of Manchester on Saturday, May 10. The speakers will 
include Lord Simon of Wythenshawe, Vice-Chancellor of 
the University of Manchester; Sir Henry Dale, O.M., 
G.B.E., F.R.S., President of the Association ; Professor 
J.D. Bernal, F.R.S., of Birkbeck College ; and Professors 
P. M. 8S. Blackett, F.R.S., and M. Polanyi, F.R.S., of the 
University of Manchester. Opportunity will be provided 
for other contributions to the discussion. Admission to 
the conference will be free, without ticket. De- 
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subjects to be discussed, may be obtained on application 
to the secretary of the Association, Burlington House, 
Piccadilly, London, W.1. 





WORLD PRODUCTION OF RUBBER.—Speaking at the 
annual meeting of the Rubber Growers’ Association, held 
in London, on April 24, the chairman, Mr. F. D. Ascoli. 
stated that world production of rubber at the end of 
1946 was at a rate of more than 1,200,000 tons per 
annum, or five times the 1948 total. The probable pro- 
duction for 1947 lay between 1,200,000 tons and 1,500,000 
tons and a world shortage, for the year, of between 
500,000 and 800,000 tons was likely. Against this, how- 
ever, there would be available about 200,000. tons of 
synthetic rubber in countries other than the United 
States and a certain usage of approximately 100,000 tons 
of special-purpose synthetic rubber in the United, States. 
A gap of between 200,000 and 600,000 tons would thus 
remain to be filled by Ameri produced general-purpose 
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ELECTRICITY SUPPLY 
IN 1946. 


THE nineteenth annual report of the Central 
Electricity Board,* which was published last week, 
covers the twelve months ended December 31, 1946. 
It therefore provides an illustration of what is 
known, we believe, in dramatic circles as the “ flash- 
back”; a device which is used to increase interest 
by recounting consequences before causes. Thus 
while the report presages in Cassandra-like para- 
graphs the coming of catastrophe, it leaves perforce 
an account of the inevitable climax to another 
occasion. As, however, the reader knows that the 
prophesied disaster did, in fact, occur, and is only 
too familiar with its outcome, he may view the 
events of 1946 with more detachment and less 
interest. This detracts in no way from the value 
of much of the information given, it would be unfor- 
tunate indeed if the facts set out are not carefully 
studied by all concerned, as a basis of future policy. 
The Board’s operations during the year were marked 
by a rapid increase in the national demand for 
electricity and the recurrent inability to meet that 
demand at times of peak load. Both these charac- 
teristics were particularly evident during the winter 
months and neither had been unforeseen, although 
they were accelerated by abnormal factors. As anti- 
cipated, the close of hostilities was followed by a 
temporary drop in consumption and then by a 
recovery. Unfortunately, as events turned out, that 
recovery was more rapid than was expected, owing 
to the stimulus given to the use of electricity for 
domestic and commercial purposes by restrictions on 
the supply of coal. The consequent inability to meet 
demands at peak periods during the year was due, 
of course, to inadequate generating capacity. This 
in turn was almost entirely the result of the Govern- 
ment’s policy of restrictions during the war, to the 
danger of which the Board had called attention. 
Suggestions that it should be modified were dis- 
regarded until quite recently, so that, during 1946, 
it was necessary to shed load on 54 occasions. 

Several years must elapse before this position can 
be rectified, and the period is likely to lengthen 
rather than otherwise unless the present procedure 
in relation to town and country planning is simplified 


* Whitehead Morris, Limited, 72-73, Fileet-street, 
London, E.C.4. [Price 1s. net.) 





way in which the provisions of amenities, to which 
they are justly entitled, is being hampered. 
It might have made clear also that the present short- 
age of plant is due neither to the Central Electricity 
Board nor, as pointed out in the annual report of 
the British Electrica] and Allied Industries Mann.- 
facturers Association, to lack of enterprise on the 
part of the manufacturers. 

The other main disability from which electricity 
supply in this councry suffered during the year 
under review was a deficiency, both in quantity and 
quality, of coal supplies. Before the war, the Central 
Electricity Board’s aim was to start the winter with 
a stock of coal equal to ten or twelve weeks’ winter 
consumption. During the war, that reserve was 
progressively decreased, in spite of protests, until 


= early in 1946 the Ministry of Fuel and Power 


decided that the stock level at. the beginning of the 


369 | winter of that year was. not to exceed four weeks’ 


consumption. So narrow a margin, as the Board 
anticipated, proved insufficient, although the com- 
plete story of the events that followed must be left 
to another occasion. Once again, however, it may 
be recorded that the fault lay not with the Central 
Electricity Board, but with those who unjustifiably 
gambled with the country’s prosperity. 

The position in the coal industry had another 
influence, less spectacular, if not less unfortunate, 
on the well-being of electricity supply. As pointed 
out in the report, before 1935 the price and quality 
of the coal consumed for the generation of elec- 
tricity were both determined by free — 
The Coal Mines Act, 1930, however, stopped all 
that, with the result that the average price charged 
to the electricity supply undertakings increased by 
@ greater amount than the general average. After 
the outbreak of war, freedom of choice of the most 
suitable type of coal also disappeared ; and a price 
structure was introduced, the effect of which was 
to increase the average delivered cost (including 
handling) of the fuel consumed at the steam stations 
operating under the directions of the Board from 
208. 3d. per ton in 1938 to 45s. 3d. per ton in 1946. 
Another anomalous effect of this policy was that the 
pithead price per unit of heat supplied to the 
generating stations increased with the ash content, 
so that the average cost*per million British thermal 
units ranged during the year from Is. 3d. when the 
dry ash content was from 6 to 7 per cent., to over 
ls. 7d. when it was from 24 to 25 per cent. This 
inert material, however, carried the same freight 
charge as the combustible matter and also increased 
the expense of ash handling. The results were a 
heavy and unnecessary financial burden on the 
undertakings and an inability of the boilers to 
give their rated vutput. In fact, the loss in plant 
capacity under this heading, due to inferior and 
unsuitable coal, was on occasion as much as 380 MW. 
The overall consequence was that the resumption 
of the upward trend of thermal efficiency was 
retarded, as is shown by the fact that the average 
coal consumption per kilowatt-hour sent out rose 
from 1-43 Ib. in 1938 to 1-494 lb. in 1944. In this 
connection, the Central Electricity Board do no 
more than set out the facts, but the matter cannot 
remain there. It will be interesting, therefore, to see 
how the two new brooms—the National Coal Board 
and the Central Electricity Authority—will. deal 
with a problem which is of paramount national 
importance. It will not be solved, however, without 
the exercise of those qualities of compromise and 
tact for which this nation is said to be so distin- 
guished; and, perhaps, some clear thinking and 
plain speaking on high administrative levels. 

It is a relief to turn from these depressing sub- 
jects to certain statistical and technical items in 
the report which show that, in spite of difficulties, 
the Central Electricity Board still made good 
progress. During the year under review, the 
amount of electricity generated in the public supply 
stations of Great Britain was 41,240 million kWh. 
This represented an increase of 3,953 million kWh, 





or 10-6 per cent., over the figure for 1945, and no 
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less than 69-3 per cent. over that of 1938. The 
number of selected stations at the beginning of 
the year was 142, the total installed capacity 
being 11,315,931 kW. Although no stations were 
opened or shut down, 305,000 kW of plant was 
added and 32,625 kW was either removed or 
derated, making a net added capacity during the 
year of 272,375 kW. The construction of 5,892,700 
kW of additional plant for completion by 1950 was 
approved. In ordering this new plant, the policy of 
standardising steam conditions and encouraging the 
installation of generating sets and boilers of standard 
sizes, and conforming to standard designs, is being 
adopted. Further standardisation in the lay-out 
of the auxiliary plant and piping in generating 
stations is also being discussed. It is interesting 
to note that the Board hope in the near future to 
instal one or more 15,000-kW gas turbines, in 
order to provide efficient economical and flexible 
plant to deal with short-time peak loads. This is a 
policy which may have results of great import- 
ance. 

At the end of 1946 the grid comprised 5,161 miles 
of transmission lines, or 49 miles more than in the 
previous year. Of this, 3,675 miles were operated 
at 132 kV, while i,486 miles were’ operated at 
66 kV or lower voltages. This was 46 miles less 
than in 1945, certain secondary lines having 
become redundant as war factories were: closed. 
There were also 348 switching and transforming 
stations with an aggregate transformer capacity of 
13,920,200 kVA. During the year, many new 
types of equipment were put into service. These 
included experimental lengths of 132-kV com- 
pression cable with a capacity of 900 MVA, to which 
reference has already been made in ENGINEERING, 
and of internal gas-pressure cable designed for the 
same voltage. Examinations of suspect cable 
joints were made by gamma-ray radiography, thus 
enabling defective workmanship to be detected 
without dismantling. The same method was used 
to examine the internal construction of metal-clad 
switchgear. It is anticipated, in fact, that this 
method will become established practice, as it is 
more economical than the conventional process of 
dismantling. tests on lengths of 132-kV 
cable, with their associated joints and sealing ends, 
showed that such equipment can withstand an 
impulse voltage of 640 kV. These tests also pro- 
vided much information which will be of value in 
carrying out future design and construction. 

It is further recorded that circuit-breakers of both 
the air-blast and low oil-content types are being 
installed. A method has been found, too, for 
increasing the rupturing capacity of many of the 
original circuit-breakers from 1,500 to 2,500 MVA; 
and means have been evolved for relievixg the abnor- 
mal voltage stresses which occur when large 
magnetising and charging currents are broken. 
Protective gear and insulation are being improved ; 
and the use of anti-vibration dampers has enabled 
the standard span length on all new 132-kV lines 
to be increased from 900 ft. to 1,000 ft. For the 
purpose of providing date for the design of a 264-kV 
line which is being constructed from Neepsend to 
Scaythorpe, a three-phase bank of testing trans- 
formers has been ordered and will also be used to 
test an experimental length of line which is being 
designed for operation at voltages up to 400 kV. 
Two new types of frequency indicator have been 
developed, one of which uses electro-mechanical 
and the other electronic apparatus. 

At the end of the year, 224 of the 553 distribucing 
undertakings in the country (excluding North 
Scotland) were being supplied directly by the Board 
and a further 311 were indirectly connected to the 
grid. The remaining 18 undertakings, which 
were small and remote from the main transmission 
system, were supplied either from local stations or 
from non-statutory sources. In the course of the two 
decades since the passing of the Electricity (Supply) 
Act, 1926, a centralised system covering generation 
and main transmission has been established, there- 
fore, with a minimum of disturbance, whether 
technical or administrative, of existing interests. 
It ages to ae eae it will be possible to 
say same t widespread re-organisation 
which is now planned and whether the results will 


COLONIAL RESEARCH. 

Tr is indicative of the universal recognition nowa- 
days given to the scientific approach to problems 
bearing on industrial prosperity that the organisa- 
tion of research on behalf of the smaller members 
of the British Commonwealth should have been 
undertaken despite the preoccupations of a great 
war, The present arrangements, based in London, 
for the continuous review of Colonal research needs 
owe their origin to the provision, embodied in the 
Colonial Development and Welfare Act of 1940, 
that grants up to 1,000,0001. a year may be contri- 
buted from United Kingdom funds for research 
and inquiry into matters calculated to promote the 
development of the Colonies and the welfare of 
their peoples. One of the first constructive steps 
was the creation in 1942 of a Colonial Research 
Committee to survey the subject as a whole. 
Shortly afterwards, the Colonial Products Research 
Council was formed to deal with certain special 
topics. The principle of having specialised bodies 
directly advisory to the Secretary of State for the 
Colonies was extended by the establishment, in 
1944, of the Colonial Social Science Research Council; 
and, in 1945, of the Colonial Medical Research 
Committee, functioning jointly with the Medical 
Research Council and the Committee for Colonial 
Agricultural, Animal Health and Forestry Research. 
While the inter-action among these various 
groups is close and continuous, they are subject 
to the minimum of control or direction, and the main 
function of the Colonial Research Committee is to 
hold the balance between the claims of different 
subjects in which research is contemplated, to en- 
courage the preparation of broad, long-term research 
programmes, and to co-ordinate the activities of 
the specialist committees. The final stages of this 
organisation were completed as soon as possible 
after the end of the war, with the result that a 
marked increase in both the actual and projected 
research work took place in the year 1945-6. The 
latest report,* issued by the Colonial Office, conse- 
quently contains a good dea] more information than 
hus been available hitherto for publication. It 
includes a list of all the researches approved 
throughout the Colonies, from which can be gained 
@ comprehensive impression of the extent of the 
territorial field under consideration, and of the 
great variety of problems demanding attention. 
At the present time, the industries of the smaller 
Colonies are predominantly organic, : associated 
mainly with agriculture in its widest sense, and to 
a less extent with fishing. Storage and preservation 
of fruit and other foodstuffs for export, water 
resources, and soil are obvious subjects for scientific 
study. Important contributory factors, as regards 
both agriculture and forestry, are surveys from 
the geodetic, topographical and geological stand- 
points, and studies of local meteorology that will 
also play some part eventually in a comprehensive 
Empire Meteorological Service. Ou ing recent 
research projects are directed to the development 
of cinchona production, especially in Africa; and 
to the establishment in Uganda of a fishery research 
institute and a cotton research station. 


activities throughout the Colonies are ancillary, in 
one sense or another, to the princ‘val sources of 
livelihood. They range from the study of popu- 
lation, native languages, education and housing 
to tropical diseases, animal welfare, and hot-climate 
physiology. For many years, medical research 
for the Colonies has been on @ generous 
scale by the Medical Research Council in Britain, 
and will continue so to be supported in the future. 
The additional resources now available can be 
mainly devoted, therefore, to similar work actually 
carried out in the Colonies. 

The general impression of Colonial research gained 
from these encouraging reports is of a. framework 
for future construction, of preparation on a compre- 
hensive scale for advance along a broad front. 
Although, in consequence, the province of the 
engineer lies for the most part some way ahead, 
it is interesting and may prove valuable to envisage 


* Colonial Research 1945-6. 
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be equally satisfactory to all concerned. 





A large proportion of the remaining scientific | P° 


some of the opportunities for developments in the 
physical and mechanical sciences that the Colonies 
are likely to offer as the outcome of the basic 
already clear, from the present annual reports, of 
directions in which problems of a chemical nature 
are likely to arise. The Colonial Products Research 
Council, for example, have found that, before certain 
of the natural materials with which they are con- 
cerned can be fundamentally studied, it is essential 
to perfect as far as possible the methods of studying 
them. On these lines, work is already well advanced 
in university laboratories in Britain upon the 
processes for analysing vegetable oils and fats 
produced in the Colonies. The same sort of thing 
occurs in connection with petroleum products, 
wood resins, therapeutic drugs and foods like sugar 
and starch. It is not difficult to foresee that, once 
the principal properties and local peculiarities of 
such substances are well understood, the appropriate 
use of them and the search for new applications 
will present a fresh field for scientific inquiry. 
Similarly, but on a larger scale, it will be 
to consider the mechanical aspects of irrigation, 
soil treatment, i and the processing, 
packing and transport of food. Along with the 
growth of Colonial industry must occur, for success, 
@ corresponding development in efficient methods 
of dealing with agricultural products near the site 
of their growth, all of which will call for research 
and development into the special problems raised 
by Colonial conditions of labour, climate and 
traditional customs.. The resulting redistribution 
of population and modified conditions of life equally 
entail engineering projects in such matters as town- 
planning, drainage and domestic services, housing, 
and the provision of amenities for public buildings. 
It is significant of the Colonial Research Committee’s 
prevision in these directions that a Colonial Housing 
Bureau is to be established in England. Its purpose 
will be to collect information into a common source 
from which Colonial administrators may draw, and 
it will work in close contact with the Building 
Research Station of the Department of Scientific 
and Industrial Research, and eventually lead to the 
formation of Housing Research Stations im the 
Colonies, on a regional basis. 
The same principles of development along orderly 
and scientific lines apply with equal force and 
promise, and offer in some respects even greater 
ities for enlightened engineering, in the 

case of Colonial mineral resources. The Govern- 
ment’s intention to establish a Colonial Geological 
Survey is a welcome move, though as yet only 4 
preliminary one, towards objectives which the 
Colonial Products Research Council regard as of 
major importance. The Council already maintain 
contact with the Tin Research Institute. Relatively 
to their potential importance, however, mineral 
resources have been practically untouched hitherto 
by the Colonial research organisations. 

One reason for this apparent anomaly is that, in 
a number of Colonies, minerals—more especially oils 
and asphalts—have been exploited for many years 
by commercial undertakings which carry out their 
own researches. Trinidad Leaseholds, Limited, 
vide a.case in point, where collaboration between 
the Colonial Products Research Council and the 
firm is in progress, on a limited scale, in connection 
with the identification of some of the constituents 
of Trinidad oil. It is worth while to emphasise, 
perhaps, that the specialist committees are not 
to be regarded as the sole originators of scientific 
work in the Colonies. Far from inhibiting initiative 
on the part of other agencies or individuals, the main 
Colonial Research Committee welcome 
for promising investigatory or development work 
and are prepared to recommend financial assistance 
in appropriate cases. Their frank statement that 
initiative and enterprise in the Colonial field cannot 
be too widespread is at once an index of the sound- 
ness of their policy and a stimulus to engineers 10 
the immediate future. Clearly, also, there is scope 
for scientific workers as well as for a great diversity 
of technical plant, and any efforts towards antic- 
pating Colonial requirements in both these directions 
can hardly fail to benefit those who make them, 
while contributing positively to the welfare of the 
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whole Commonwealth. 





na fe a ee ek Di ck: > 


CO bet oe best eet Ot ee 8 ls 





i lh el —_ SO 


_ Shr 
ee 6 


om Bo OO 








.. MAY. 2; 1947. 


ENGINEERING. 


: 363 











NOTES. 
Tue James Warr MzpAt. 

At a meeting of the Institution of Mechanical 
Engineers on Friday, April 25, the 1947 James Watt 
International was presented to Professor S. P. 
Timoshenko by the President, Lord Dudley Gordon. 
Professor Timoshenko had been selected as the 
recipient of this year’s medal by the Swiss Associa- 
tion of Engineers, but that body was not officially 
represented at the meeting, at which Dr. H. J. 
Gough read a “citation” recording some details 
of Professor Timoshenko’s early activities in Russia 
and his later distinguished career as a research 
worker and a professor in the United States. After 
the presentation, Professor Timoshenko délivered a 
lecture on “Stress Concentration and Fatigue 
Failure.” He outlined in general terms some of 
the methods used and the results obtained in the 
American laboratories with which he had been 
concerned. Beginning with the simple case of a 
round hole in a flat plate subjected to tension, he 
pointed out that the'r sture of the stress concentra- 
tion at the sides of the hole could be calculated 
mathematically and determined experimentally by 
photo-elastic methods. Simple cases of this kind 
had established a technique by which complicated 
cases of stress distribution and concentration, 
revealed by photo-elastic models, could be inter- 
preted. Early photo-elastic work had been carried 
out with these models giving results only in two 
dimensions and, although some work in three dimen- 
sions was now possible, no material had yet been 
found which permitted the use of models more than 
lin. thick. An entirely different method of inves- 
tigating stress concentration, with which some work 
had been done, was to coat the article to be tested 
with a paint which was brittle when dry. An 
example illustrating this was a shaft cracked near a 
flange. After painting, the shaft was subjected to 
bending and torsion. In both cases, the crack was 
reproduced in the paint, but occupied much the same 
position for the two types of force, so that, although 
the method confirmed the existence of a stress con- 
centration, it did not enable the nature Of the stress 
to be determined. The remainder of the lecture 
was largely concerned with the question of stress 
concentration on shaft fillets. This was a function 
of the radius of the fillet and its form could be ascer- 
tained by photo-elastic measurements. Consider- 
able work had been done in America on this matter 
in connection with railway . axles. Cases had 
occurred in which snafts of uniform diameter had 
fractured in the plane of the outside surface of a 
wheel or crank. A more uniform distribution of 
stress could be obtained by making the wheel seat 
of larger diameter and providing a fillet at the point 
of change of shaft section. This, however, resulted 
in a more expensive shaft, and the practice of cold- 
working the wheel seat to increase the fatigue limit 
of the material had been introduced. The shaft 
was cold-rolled under considerable pressure in 
special machines. An interesting investigation 
designed to determine the nature of the strains 
imposed by this operation had been carried out by 
boring a piece of treated shaft and gradually increas- 
ing the diameter of the central hole. The release 
of stress in this way affected the shaft dimensions, 
the modification of which could be determined by 
means of a micro-extensometer. For small shafts, 
cold-rolling could be replaced by shot-blasting. 

Tue Keivin LEcrure. 


The 38th Kelvin Lecture of the Institution of 
Electrical Engineers was delivered in London on 
Thursday, April 24, by Professor L. B. Loeb of the 
University of California, the subject being ‘“‘ Electri- 
cal Discharge t Gases.” Before the lecture, 
the President (Mr. V. Z. de Ferranti) presented the 
certificate of honorary membership of the Institution 
to Sir John Kennedy, 0.B.E., in recognition o: his 

istinguished work in the field of electricity supply. 
He also handed the Faraday Medal for 1947 to Sir 
Leonard Pearce, C.B.E., for his outstanding contri- 
butions to the advance of engineering practice and 
for his activities in electrical engineering. Professor 
Loeb’s lecture, with which we propose to deal at 
greater length in a subsequent issue of ENGINEERING, 





gave a detailed account of the work that had been 


done on electrical discharges through gases during 
the past 50 years. The intensive study which had 
taken place on this subject began, he said, with the 
discovery of X-rays, and most of the early pioneer 
work had been done in this country by J. J. Thomson 
and his assistants. The fundamental principles 
underlying the phenomena had soon been delineated, 
but there was then a period of relatively slow 
development owing to the inadequacy of the theo- 
retical and practical techniques of the time. The 
work of P. Langevin was a notable exception to this 
rule, but this was not recognised until as late as 
1926. As knowledge increased, however, and im- 
proved techniques were devised, became 
more rapid and considerable advances were made. 
There was, nevertheless, much more to be done and, 
in particular, an intensive study of photo-electric 
phenomena for which post-war methods were 
adequate was required. The work would be 
laborious and costly, but he hoped the survey he had 
given would assist in the solution of outstanding 
problems. A vote of thanks to the lecturer was 
proposed by Professor C. L. Fortescue and seconded 
by Mr. J. Hacking. 


Tue Iron anp Street Boarp. 


A summary of the activities of the Iron and Steel 
Board since their appointment on September 5, 1946, 
was given by the chairman, Sir Archibald Forbes, 
in London on April 28. He stated that the plan 
for the modernisation and development of the iron 
and steel industry, drawn up by the British Iron 
and Steel Federation and based upon a capacity of 
between 15 and 16 million ingot tons of steel a year, 
had been accepted by the Board, as they considered 
this to be the practicable maximum over the next 
few years. The plan envisaged projects estimated to 
cost about 168,000,000/., spread over a period of 
about 74 years. Projects, the cost of which 
amounted to about 10 per cent. of the total, ‘had 
been licensed and commenced prior to the setting 
up of the Board. Projects likely to cost over 
100,000,0007. had been generally approved by the 
Board and about two-thirds of these had been 
approved in complete detail. Further projects, 
involving an expenditure of approximately 
20,000,0007., had been submitted to the Board, 
some in detail and some in outline, and were under 
consideration at the present time. Turning to 
production statistics: last year the output of steel 
in this country had reached a total of about 
12,750,000 ingot tons and would have been higher 
had the full requirements of fuel and transport 
been available. The demand, so far as it could be 
assessed, was believed to be in the neighbourhood 
of 15 million tons. It had been hoped to make 
good this difference by importing, mainly from the 
United States, but it had proved impossible to 
obtain deliveries, from all overseas sources, of more 
than 412,000 tons of steel of all descriptions. Out 
of this total, 68,000 tons came from Canada, 101,000 
tons from Australia, and 230,000 tons from the 
United States. Coal supplies were still below the 
full requirement and it was impossible to forecast 
the level of steel production during 1947. In the 
first three months of the present year, imports were 
under 120,000 tons, from all sources. The conversion 
of steel furnaces and ancillary heating services from 
coal to oil burning had already reached a stage 
when oil consumption was at a rate of about 
250,000 tons a year. representing a saving in coal of 
450,000 tons a year. It was hoped that, by the end 
of the year, this would have risen to not very far 
short of a million tons of oil a year, representing 
@ saving in coal of 1,800,000 tons per annum. The 
pressure on industry, in general, to convert their 
plant to oil burning, however, had created diffi- 
culties in the supply of the necessary equipment. 


TRANSONIC AND SUPERSONIC RESEARCH. 


Some outline particulars of tests to be made for 
the Ministry of Supply with rocket-propelled pilot- 
less aircraft were given in London on April 29 by 
Sir Ben Lockspeiser, Director General of Scientific 
Research in the Ministry. Sir Ben said that the 
investigation of the phenomena associated with 
flight at transonic was rendered extremely 
difficult by the fact that, at these speeds, wind 





tunnels have proved ineffective. In this speed 
range, choking was caused by the reflection of shock 
waves from the walls of the tunnel and, so far, no 
method of overcoming this trouble had been found. 
Physical flight research, therefore, would appear 
to be the only means of ascertaining the effects at 
this critical speed. The test aircraft would be 
launched from a parent aircraft, and it was estimated 
that the ion of the rocket motors would 
accelerate the models through the transonic speed 
range and up to a speed in the neighbourhood of 
900 m.p.h. The readings of the instruments in the 
aircraft would be telemetered to the ground, while 
radar observations made from the ground would act 
as a check on the models, speed and height. Tele- 
metering is the name given to a radio method of 
transmitting continuously instrument readings over a 
distance. It is hoped, Sir Ben continued, that the 
first flights with these models will be made in 
some six weeks’ time, but further investigations, 
particularly cold chamber tests, have yet to be 
made. It is aimed to release each model from a 
height of 36,000 ft. using a Mosquito aircraft as 
the carrier. The model will then glide down to a 
height of 35,000 ft. at which point the rocket motor 
will be switched on automatically and thus accelerate 
the model through the speed of sound and beyond. 
After the fuel has been consumed, the model will 
degelerate through the speed of sound, thus enabling 
two sets of readings to be obtained. The models 
to be used have been designed and constructed by 
Messrs. Vickers-Armstrongs (Weybridge), Limited. 
They are fitted with bi-fuel rocket motors which 
develop approximately 900 lb. thrust for slightly 
more than a minute. A special auto-pilot has been 
developed to control the model in pitch and roll 
at high speeds and the control system is inter- 
connected with a clockwork mechanism which 
operates the controls at the end of the flight and 
thus causes the model to crash into the sea. The 
overall dimensions are approximately 8 ft. span and 
1] ft. long, while the weight, loaded, is in the neigh- 
bourhood of 900 Ib. Earlier tests will be concerned 
more With the perfection of the testing technique 
than with the development of a suitable aircraft for 
use at transonic and supersonic speeds. 


THe Junior INsTITUTION OF ENGINEERS. 


On April 25, under the chairmanship of the 
President, Major-General A. W. Sproull, C.B.E., 
the Junior Institution of Engineers celebrated the 
63rd anniversary of its foundation with a dinner 
held at the Connaught Rooms, London. The toast 
of “The Institution” was pro by Mr. V. Z. 
de Ferranti, M.C., President of the Institution of 
Electrical Engineers, and acknowledged by Mr. Rex 
Wailes, chairman of the Institution. In propos- 
ing the toast of ‘‘ Inspection and Industry,” Mr. 
Arthur Woodburn, M.P., Joint Parliamentary 
Secretary to the Ministry of Supply, paid a tribute 
to the work of Major-General Sproull, with whom 
he had been associated as a colleague in the Ministry, 
Inspection, he said, was necessary to maintain a 
high standard of quality in production ; for effici- 
ency, like liberty, depended on eternal vigilance. 
Major-General Sproull, in his reply, commented on 
the fact that this dinner marked, for Mr. W. A. 
Tookey, the completion of 25 years as the Institu- 
tion’s toastmaster. He referred to the great war- 
time achievements of engineering and to the team 
spirit in the industry, as exemplified by the members 
of the Institution. Britain’s future was dependent 
on engineering—but, he added, we must keep to 
delivery dates. The toast of “Our Guests” was 
proposed by Mr. Perey W. Dunn, vice-chairman of 
the Institution, and acknowledged by Sir Roger G. 
Hetherington, C.B., O.B.E., M.A., vice-president of 
the Institution of Civil Engineers. The final toast, 
proposed by Mr. H. M. Lees (vice-chairman) was 
that of “‘The Chairman,” Major-General Sproull, 
who replied with thanks, expressing his high appre- 
ciation of the honour and for his reception. 


WARRINGTON CENTENARY INDUSTRIAL EXHIBITION. 

Warrington is a town of many industrial parts, 
by virtue of which it has been enabled to assist 
considerably in alleviating, from time to time, 


unemployment in neighbouring districts ; and some 





of the local industries are of fairly long standing. 
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The Cen Industrial Exhibition, which was 
held in the Parr Hall, Warrington, from April 19 to 
26, a iately surveyed the progress of those 
industries from 1847, when Warrington was incor- 
porated as a borough, to the present day. Among 
a diversity of exhibits, perhaps the most prominent 
were those of fiims engaged on wire and leather 
products. In the first-mentioned class, the exhibits 
ranged from “wire 0-0024 in. in diameter, used for 
gauze of very fine mesh, to winding ropes 8 in. in 
circumference and 3,300 ft. long, with a breaking 
load of 280 tons. A speciality of the local industry, 
wedge-section wires, was shown in the form of 
screens, as used in coal washeries ; and, of course, 
woven wire products of many kinds were much in 
evidence. Several firms exhibited hand tools, and 
an interesting feature was the demonstration, by 
Mr. F. W. Wright, of the dying craft of file-cutting 
by hand. Other exhibits included wire-making 
and soap-making machinery, aluminium and various 
of its alloys, steel pit-props and colliery arches, 
foundry products, and the first of a new type of 
fork-lift truck. The Bridgewater Department of 
the Manchester Ship Canal Company devoted their 
stand to a sketch of their history, including an 
engraving, dated 1773, of the well-known portrait 
by F. Parsons of “James Brindley, Engineer to 
His Grace the Duke of Bridgewater.” It will be 
recalled by readers of Samuel Smiles’s biographical 
works that the third Duke engaged Brindley to 
construct the Bridgewater Canal from his collieries 
at Worsley to Manchester, and that the first boat- 
load of coal was despatched on July 17, 1761. — 


TrmmsBER RESEARCH AND Buitprive Exursrtion. 


Organised by the Forest Products Research 
Laboratory of the Department of Scientific and 
Industrial Research, in conjunction with the Exhi- 
bition Committee of the Royal Institute of British 
Architects, this exhibition was opened om April 28 
in the Henry Florence Hall of the Institute, 66, 
Portland-place, London, W.1, by Mr. H. 8. Good- 
hart-Rendel, M.A., past-President of the R.1.B.A., 
and Sir Edward Appleton, secretary of the D.S.I.R. 
The exhibition, which is op: on weekdays from 
10 a.m. to 5.30 p.m., until May 10, has been designed 
to show the scope of the work on which the Forest 
Products Research Laboratory is engaged, and to 
promote, by the demonstration of efficient methods 
of construction and preservation, the economical use 
of available supplies of timber by architects, builders 
and other general users. The various aspects. of the 
subject have been dealt with in several sections, of 
which the more important are those concerned with 
the selection and suitability of timber, methods of 
seasoning, and of measuring moisture content, 
decay and preservation, design and construction, 
plywoods, machining, durability and the testing of 
timber. With regard to the selection of timber for 
specific purposes and in view of the scarcity of those 
varieties which are in general demand, it is pointed 
out that there are 50,000 species in the world and 
that the substitution of some of the lesser known 
species for the proved timbers would conserve 
supplies. The importance of using dry timber in 
building construction is dealt with under seasoning 
and kiln-drying, and a model of an overhead internal 
fan kiln is shown. Another section demonstrates 
the damage wrought by dry rot and cellar fungus 
and indicates the various methods of preservative 
treatment. Research on the machining of different 
timbers is part of the work of the Forest Products 
Laboratory and some examples of the most suitable 
forms of saw teeth and planing knives are shown by 
drawings. The durability of glues and modern 
synthetic resins, the bending of wood to shape as 
compared with laminated construction, and the 
methods used in the mechanical testing of timber, 
are the subject of special exhibits. 





EXHIBITION OF PHOTOGRAPHY IN INDUSTRY.—An 
exhibition which aims to show how photography is 
being used to solve problems in industry has been 
prepared by Messrs. Kodak Limited, and is to be held 
at Australia House, Strand, London, W.0.2, from 
Wednesday, May 7, until Friday, May 16. The exhibition 
will be open from 10 a.m. until 5.30 p.m., Saturday and 
Sunday excepted. Admissi is by invitation card, 
obtainable from the Industrial Sales Department, 
Kodak, Limited, Wealdstone, Harrow, Middlesex. 





THE PHYSICAL, SOCIETY’S 
EXHIBITION. 
(Concluded from page 343.) 


METROPOLITAN-VICKERS . ELECTRICAL COMPANY, 
Liurrep, Trafford Park, Manchester, 17, were repre- 
sented at. the exhibition in both the Research and 
the Trade Sections. Included in the former was the 
high-speed particle recor equipment, an illustra- 
tion of which appears in Fig. 10. This comprises 
two independent sections, the first of which provides 
a high-voltage stabilised power supply. This is 
continuously variable from 500 volts to 2,500 volts, 
and has independent controls for two Geiger-Miiller 
counters, the voltage settings being indicated by an 
electrostatic voltmeter. The second section consists 
of a coincidence recording circuit with a 
amplitude-discriminator control. The output of 
this circuit is fed to a hard-valve scaling circuit 
with an adjustable scaling factor of 4-8 or 16. 
The time constant of the input scaling circuit is 
0-00005 seconds. The total count is indicated on 
an illuminated telephone-type meter, neon inter- 
polation being provided. A built-in test circuit 
and re-set control are included for the scaling circuit 
together with a pulse sharpening and equalising 
circuit for counting external frequencies or pulses of 
unknown. form and magnitude. 

Another exhibit in this section consisted of a 
small-scale steel model of the poles, yoke and coils of 
a betatron magnet system for the measurement of 
flux distribution. On this model, pole rings of diffe- 
rent face contours can be fitted and the flux distri- 
bution in the gap altered in both the radial and axial 
directions. The method adopted for measuring this 
distribution involves the use of a very small search 
coil with a large number of turns of very fine wire. 
The current in the main magnet coils is reversed in 
direction and the voltage, which is thereby induced 
in the search coil, is balanced against that induced 
in a fixed coil attached to the pole face. The 
results are plotted on logarithmically scaled co-ordi- 
nates and the degree oi approximation to the law 
H = &/" can thus be directly checked. 

The most important exhibit of this firm in the 
Trade Section was the 50-kV electron microscope. 
It comprises a condenser lens which focuses the 
electrons from a hot-cathode gun on to the specimen. 
An objective lens then forms an image of the 
specimen, which is magnified 100 times at an inter- 
mediate plane, while a projector lens further magni- 
fies this image 200 times and forms an image on a 
fluorescent screen. This screen can be moved to 
allow the electrons to impinge directly on a photo- 
graphic plate. As the resolving power is becter 
than 100 A, this photographic image can be enlarged. 
Another instrument exhibited in this section was 
the lamination detector, an illustration of which 
appears in Fig. 12. This is a development of an 
experimental equipment, which was originally made 
for the detection of laminations in steel sheet. It 
is used for examining bearings to see whether the 
white-metal linings have adhered satisfactorily and 
for testing smell brazed joints and bimetal strips. 
The design of the testing tongs can be varied to 
suit particular applications, those shown in the 
illustration being suitable for a considerable variety 
of small bearings. In addition, suitable jig-type 
tongs can be provided for the continuous examina- 
tion of strip material. The method of testing 
consists of applying one current contact and one 
potential contact to each surface of the material. 
The current contacts pass current through the 
thickness of the material, while the other contacts 
are used to measure the potential difference between 
the two sides. Any discontinuity in the electrical 
conditions, such as is associated. with a defect 
lying across the path of the current, modifies the 
current flow and the potential difference at the 
contacts and these changes are indicated on a 
reflecting galvanometer. 

Messrs. Negretti and Zambra, 122, Regent-street, 
London, W.1, were showing a new design of air- 
operated controller for temperatures, pressures, or 
levels, an illustration of which appears in Fig. 11. 
This is designed for use with diaphragm valves, 
lever motors and servo-motor power cylinders, and 





employs air at a pressure of 20 Ib. per square inch. 


i that it is suitable for purposes where 
the normal type of fixed narrow-throttling range 
i capable of giving the desired 


accuracy. The usual action is supple- 
mented by a re-set action, which provides full com- 
pensation for load es. The controlling range 
is continuously adjustable from 2} per cent. to 


160 per cent, of the scale range and the re-setting is 
equally effective at any of these values. The re-set 
control factor is fully adjustable by means of a 
special needle valve, which is designed to produce 
time constants as high as 1,000 seconds. The 
control actions are produced by self-compensating 
relay systems in which large a jet-and-ball 
os as are used. The instrument shown was mounted 
in a dust-proof case and had a mercury-in-steel 
thermometer system. For pressure or level control, 
however, the latter is replaced either by a Bourdon 
tube or capsule assembly, depending on the range 
requirements. A second controller, which is similar 
to that just described, but includes modifications 
enabling it to operate satisfactorily under conditions 
where proportional plus re-set action is not sufficient, 
was also shown. 

A third instrument exhibited on this stand was a 
flow meter with ample power for operating indicating, 
recording, controlling or transmitting devices. In 
th 0, apne? Bina. ie pinned couomisienly within 

a sharp-edged orifice, so that a constant. pre- 
determined pressure difference is maintained across 
the latter. The rate of flow is proportional to the 
area of the orifice which, in turn, is proportional to 
the movement of the plug. A small proportion of 
the flow is. diverted. to by-pass the metering orifice 
and to provide power to position the plug. The 
latter is moved so as constantly to maintain the 
pre-determined pressure difference by operating a 
valve which regulates the by-passed 
flow through the annular clearance between a 
sharp-edged disc. and a@ parallel cylinder. A 
pressure difference is thus created across the disc 
and operating on its area balances the pressure 
acting on the area of the tapered plug. Tempera- 
ture compensation is effected by correcting. the 
controlled pressure difference. The pressure drop 
across the meter can be made suitable for any parti- 
cular condition of installation. The shape of the 
tapered plug can be varied to give different types of 
scale, so as to provide an open scale reading over 
any particular region ; for instance, to show. the 
cruising consumption of fuel by aircraft engines 
with maximum accuracy. 

The apparatus exhibited on the stand of the 
Foster Instrument Company, Limited, Letchworth, 
included a cascade range electrical-resistance ther- 
mometer recorder. This instrument, which has 


sensitive open-scale temperature indication, has a 
range of 0 deg. to 75 deg. ©. in six steps, and the 
record is readable to 0-05 deg. C. In practice, the 
chart range is superimposed on one of a number of 
“* base ” temperatures by means of a switch engraved 
in terms of temperature. The “ base” es are 
10 deg. C. apart and the chart range of 15 deg. C. 
allows an overlap, which is very desirable when 
dealing with extreme end-of-the-scale readings. The 
range of the apparatus for any particular switch 
setting is therefore the. ‘‘ base ’’ temperature indi- 
cated on the switch plus 15 deg. The range of 
the particular ‘‘ base” in use is indicated on the 
chart by means of a second record in a different 
colour. A constant-voltage thermal bridge mains 
unit is used for supplying the current for the 
Wheatstone bridge circuit. 

The same firm were also showing an optical 
pyrometer of the balanced-bridge disappearing- 
filament type with a high magnification (x 3) of 
the filament and object. In this instrument, 4 
telescope, containing the lamp-bridge unit and 
optical system, is connected to a miniature null- 
deflection Wheatstone bridge. This bridge, com- 
plete with its galvanometer, ig contained in 4 
moulded case, measuring 5} in. by 44 in. by 3} in., 
and has an effective scale length of about 10 in., 
with a vernier slow-motion adjustment. Two types 
of introscope were also shown. One of these, which 
is designed for the examination of cylinder bores, 


has a magnification of x 50 and is operated in 





conjunction with a locator which allows movement 
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Fie. 10. Particue-Recorping EQUIPMENT; 
Messrs. METROPOLITAN-VICKERS ELECTRICAL 
Company, LImMrrep. 


up and down as well as complete rotation round the 
bore. The other is portable and is designed to 
operate in bores from l-in. diameter and upwards. 
Viewing heads are provided for directly forward, 
radial and retrograde examinations. The instru- 
ment is built up in sections of about 2 ft. and is 
operative in multiples of this length to a total of 
over 10 ft. 

The exhibits of the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
in the Research Section of the exhibition, included a 
machine for making grids of the squirrel-cage type 
for thermionic valves. In this, a cap and band are 
loaded on to the mandrel and the machine then 
spot-welds a wire to the band, stretches the wire, 
spot-welds it to the cap, cuts it off and indexes, the 
cycle being repeated until the grid is finished. The 
machine can be used for making grids of this type 
within a, wide range of dimensions. Research work 
in the lamp and illumination fields was illustrated 
by a series of exhibits. These included a photo- 
electric brightness tele-pyrometer, which is used to 
measure small temperature variations in glass 
furnaces. Differences as small as 2 deg. in 1,100 deg. 
C. have been recorded successfully. Developments 
in the use of cadmium and zinc vapours with 
mereury vapour to improve the colour-rendering 
properties of mercury-vapour discharge lamps 
were illustrated by a range of experimental lamps 
using quartz envelopes. In this way, it is claimed, 
substantial improvements in colour rendering can 
be attained without serious loss in ‘uminous effi- 
ciency. A daylight colour-matching fluorescent 
lamp, the luminous efficiency of which is some 
twenty times that of the carbon-dioxide lamp 
hitherto accepted for this purpose, was also shown, 
as was & high-intensity hydrogen-arc discharge lamp. 
This is intended as a source of the continuous ultra- 
violet radiation required in absorption spectroscopy. 

Two transformers exhibited by Transformer 
Steels, Limited, 22, Old Broad-street, London, 
E.C.2, were made up by Messrs. Johnson and 
Phillips, Limited, Charlton, London, S.E.7, to give 
equivalent performance. One was made from stan- 
dard hot-rolled transformer sheet and the other 
from oriented cold-rolled strip. The core plates 
are cut along the length of the strip with the corners 
of the stacks “‘imbricated” and overlapped in 
accordance with the best current practice. The 
rating is 2:5 kVA and the operating flux density 
13,500 lines per square centimetre in the case of the 
hot-rolled strip and 17,500 lines per square centi- 
metre in the case of the cold-rolled strip. The 
watt loss is'0-6 watts per lb. in the case of the hot- 











Fig. 11. 
| 
Bi ; 











Fie. 12. Lamonation Detector ; Messrs. METRO- 
POLITAN-VICKERS ELECTRICAL COMPANY, LIMITED. 


rolled sheet, and 0-32 watts per Ib. in the cold-rolled 
strip, with « flux density of 10,000 and a frequency 
of 50 cycles per second. As a result, it is claimed 
that, with the low-loss metal strip, a much higher 
working flux density can be used, and that the 
amount of copper, core weight, and overall weight 
and dimensions can all be reduced. A method of 
transformer manufacture in which the core is 
composed, not.of cut plates, but of cold-rolled strip 
wound in clock spring form, was exhibited on the 
same stand. The advantage of this is stated to be 
that any waste of strip either from stamping or 
shearing is avoided and that the flux traverses the 
length of the strip throughout the circuit. An 
easy method of assembly into preformed windings 
is thus provided. 

Messrs. Kelvin, Bottomley and Baird, Limited, 
Kelvin Works, Basingstoke, were exhibiting » 
number of instruments for use on aircraft. These 
included a barometer for indicating true atmos- 
pheric pressure during meteorological flights, which 
is based on the Kelvin-Kollsman sensitive altimeter. 
The range is from 1,050 to 150 millibars and the 
scale is graduated in one-millibar divisions so that 
readings to within 4 millibar can be taken. There 
are two. pointers, the longer one ing one turn 
for 100 millibars, while the shorter is used to indicate 
the number of revolutions of the long. The air- 
pressure gauge, which was also shown, was developed 
so that the pressure could be accurately measured 
during flight tests. of jet-propelled aircraft. It 





AtR-OPERATED TEMPERATURE CONTROLLER ; Messrs. NEGRETTI AND ZAMBRA, LIMITED. 


can, however, be employed also for measuring the 
pressure at various points on the outside surfaces 
of an aircraft or in the engine manifold, compared 
with the standard pressure. In this instrument the 
pressure responsive element is a simple two-capsule 
unit and a connection is provided between the 
inside of the capsule and the pressure nipple. The 
static nipple opens into the inside of the case. The 
variations in pressure inside the capsule, compared 
with the pressure inside the case and surrounding 
the capsule, cause the expansion or contraction of 
the latter. This movement is transmitted to the 
pointers through an amplifying mechanism. Three 
types of gauge are available with ranges from 
— 3 lb. to 20 lb. per square inch, from — 0-2 kg. 
to 1-5 kg. per square centimetre, and from —6 in. to 
40 in. of mercury. All types have two pointers, 
the longer of which rotates once for every 5 lb. per 
square inch, while the shorter moves over a subsi- 
diary scale, graduated in 0-1 lb. per square inch. 

A square wave analyser was shown by Messrs. 
Mullard Wireless Service Company, Limited, Cen- 
tury House, Shaftesbury-avenue, London, W.C.2, 
in the Research Section of the exhibition. This 
instrument is designed for measuring the perform- 
ance of a video or radio frequency amplifier by 
means of squaré-wave analysis. The time of rise 
of the square wave is measured by a differentiator 
and peak valve voltmeter and is shown as a direct 
meter reading. Over-compensation of the amplifier 
usually introduces an overshoot on the leading edge 
of the square wave and this is indicated directly on 
the meter as a percentage of the steady-state 
amplitude. The instrument has been designed to 
enable television video and radio frequency channels 
to be aligned. The line of rise of the square wave 
and overshoot can be read continuously while 
aligning the set. In order to facilitate operation, 
the instrument contains automatic gain control and, 
once it has been set up, it is claimed, no further 
adjustments are necessary. A visual monitor is 
also provided by a cathode-ray tube, which is 
mounted on the front panel. ‘The time base for this 
is obtained from the input square wave, so that, 
it is clairica, synchronising difficulties are avoided. 
The instrument is designed to operate with input 
voltages between 0-1 volt and 3-25 volts R.MLS. 
and to’ measure times of rise between 10 micro- 
seconds and 1/10 microsecond as well as an over- 
shoot of between 2 and 50 per cent. Overloads 
are indicated by a neon tube, which is mounted on 
the front panel. 

Among the instruments shown by the Mullard 
Wireless Service Company in the Trade Section of 
the Exhibition was a beat frequency oscillator, which 
has been designed to provide a convenient power 
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source for studying the characteristics of amplifiers, 
transformers, telephone transmission lines and 
similar equipment at audio frequencies. The 
outputs of two high-frequency oscillators are fed to 
a frequency-changing valve so that they may be 
suitably heterodyned, thus producing an audio 
frequency which can be varied up to 1 kilocycle 
per second by one control and up to 20 kilocycles 
per second by another, the minimum frequency being 
15 cycles per second. The calibration of both con- 
trols is relative. The resultant audio-frequency 
signal is fed to a three-stage amplifier, which consists 
of a driving valve, phase-splitter and a push-pull 
pentode output stage. This incorporates a negative 
feed-back, which is capable of delivering 4 watts 
with a total harmonic distortion of 1 per cent. A 
special transformer provides three alternative 
impedances of 15 megohms, 600 megohms and 2,500 
megohms respectively. The output can be con- 
trolled by a continuously variable main-control, 
which is situated in the input circuit of the amplifier. 
There is also a calibrated stepped attenuator in the 
600-megohm position. This attenuator has been 
designed so that there is a constant resistance of 
600 megohms across the output terminals for any 
attenuator setting. In order that a voltage reference 
may be easily ascertained, the instrument is fitted 
with a 2}-in. moving-coil meter calibrated in two 
ranges from 0 to 50 volts and from 0 to 100 volts 
R.M.S. The calibration can be adjusted by means 
of pre-set control and a press button, thus enabling 
the beat of the oscillator to be compared with the 
50-cycle mains. Adjustments can then be made so 
that zero beat is obtained on the meter. 

Sangamo Weston, Limited, Great Cambridge- 
road, Enfield, Middlesex, were showing a number 
of electrical measuring and indicating instruments, 
among which mention may be made of a new 
frequency meter. This comprises a ratiometer-type 
movement which operates in conjunction with a 
special rectifier circuit and incorporates a sine- 
wave filter. The instrument can be supplied to 
indicate frequencies between 25 and 15,000 cycles 
per second with an accuracy of + 1 per cent. of 
the maximum indicated frequency. It is made to 
operate on voltages between 75 and 600 volts and its 
accuracy is claimed to be not only independent 
of the wave form, but also of changes up to 334 per 
cent. in the supply voltage. The instrument has a 
6-in. scale and is available in both portable and 
switchboard patterns. Three new types of moving- 
coil relays were also shown on this stand. One of 
these is designed for magnetic control and a second 
has magnetic contacts which are arranged so that 
they do not release until they are re-set by hand or 
remote control. The third type is intended for 
bridge balance working and is fitted with a horizontal 
movement so as to ensure optimum sensitivity. 
The operating current for this model is about 
1 microampere or less. A feature of the new moving- 
iron portable and switchboard instruments exhibited 
by this firm is the 6-in. scales, which are linear over 
the whole of their working range. 





GAUGE AND TOOL MAKERS’ ASSOCIATION.—The next 
quarterly luncheon of the Gauge and Tool Makers’ 
Association will be held at the Savoy Hotel, Strand, 
London, W.C.2, at 12.30 for 1 p.m., on Tuesday, June 17. 
The guest of honour and principal speaker will be the 
Rt. Hon. L. W. Douglas, the American Ambassador to 
Great Britain. 





AMERICAN CHEMICAL SOCIETY SCHOLARSHIPS.—The 
American Chemical Society is offering ten scholarships 
having a total valuc of 25,000 dols., to scholars, chemists 
and chemical engineers wishing to pursue advanced 
studies in the United States. It is pointed out that 
applicants must be prepared to spend at least two years 
working in their own country after the completion of 
their studies in the United States. Where possible, 
travelling expenses of applicants outside the United 
States should be borne by the applicant’s own country. 
The selection of suitable candidates for these scholarships 
has been entrusted to Unesco (United Nations Educa- 
tional, Scientific and Cultural Organisation) and applica- 
tion should be made to Dr. Joseph Needham, Head of the 
Section of Natural Sciences, Unesco, 19, Avenue Kléber, 
Paris, 16e. Applications should include detailedinforma- 
tion concerning the candidate’s age, academic training, 
and linguistic qualifications, with special reference to 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 344.) 


Tue fourth paper presented at the i%47 Spring 
Meeting of the Institution of Naval Architects, and 
the second to be discussed at the morning session 
of March 27, was on “ Limits of Torsional Vibration 
Stress in Marine Oil Engine Shafting.” In the 
absence of the author, Dr. 8. F. Dorey, C.B.E., 
who was in San Francisco, the paper was intro- 
duced on his behalf by Mr. S. Archer. 


ToRSIONAL VIBRATION StREsS IN Or, ENGINE 
SHAFTING. 


The of Dr. Dorey’s paper was to put 
fotward a rational basis for the assessment of the 
torsional vibration characteristics of main propelling 
and auxiliary machinery, with a view to establishing 
the safe limits of stress in marine shafting. Investi- 
gations by Lloyd’s Register of many cases of shaft 
failure, together with the requirement, from January, 
1944, onward, that critical-speed calculations must 
be submitted for ships intended to be classed with 
the Society, provided data for estimating torsional 
vibration stresses, and gave a basis of comparison 
for assessing the characteristics of any given instal- 
lation. Formule for the recommended limiting 
stresses, for both main propelling and auxiliary 
machinery, were given in the paper, covering condi- 
tions of continuous operation and transient critical 
speeds in each case. For the propelling machinery, 
the formule related to crankshafts, intermediate 
shafts, thrust shafts and screw shafts. The recom- 
mended transient-stress limits were also referred to 
these shafts and the author gave three typical 
graphs showing the respective values of the limiting 
stresses for shafts of 4-in. and 18-in. diameter, 
under continuous running and transient-stress con- 
ditions. Reference was made also to “ barred” 
speed ranges, through which the engine should ' be 
accelerated as quickly as possible, and the suggestion 
was made that a warning device should be fitted to 
prevent continuous running in those ranges of 
revolutions.. Although an auxiliary generating set 
was practically a constant-speed machine, Dr. 
Dorey pointed out, a speed range of about 10 per 
cent. on either side of the full-load revolutions 
should be clear of vibration stresses above a certain 
limiting value. The paper also indicated the effect 
of replacing a cast-iron propeller by one of bronze, 
which, owing to a difference in the moment of 
inertia, could cause a major critical speed to 
approach too closely to the service speed of 
revolution. 

The discussion was opened by Mr. C. C. Pounder, 
who said that, while Dr. Dorey had gone to con- 
siderable trouble to assess the exact limits of 
torsional vibration stress that shafts would stand, 
risk of failure was not the limiting factor. Vibra- 
tions of amplitudes too small to cause dangerous 
stresses in the shaft might still be large enough to 
make an engine run roughly or even to cause damage 
to such engine parts as gearwheel drives. For main 
propelling machinery, he agreed that 16 per cent. 
above the service revolutions was a reasonable 
margin to allow for racing, and, of course, a some- 
what larger margin below service revolutions should 
also be kept clear of critical speeds. In the case of 
generator engines, he thought that the proposed 
margin of 10 per cent. above and below service 
revolutions was too wide; Lioyd’s Register did 
not seem to have taken into consideration the fact 
that the speed of these machines could be controlled 
within limits by adjusting the governor springs. It 
was often difficult to arrange a large speed range 
clear of criticals in the case of generator engines. 

In many engines, critical speeds below the service 
range of revolutions were unavoidable ; for example, 
in six-cylinder four-cycle engines up to 2,500 shaft | in 
horse-power, installed amidships in vessels of small 
and medium size. If the limits of stress now ‘pro- 
posed by Dr. Dorey had been in force earlier, it was 
probable that, in nearly all installations of this type 
Siesta 15 or 20 years—i.e., since the 

practice of was abandoned— 
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flywheels 
Lioyd’s Register would have enforced the marking 


of a prohibited speed range on the tachometers ; 
yet these vessels had proved fully satisfactory in 
service. Prohibited ranges were unsatisfactory both 
to owner and builder, and he would be reluctant, to 
mark a tachometer in this way unless the need to 
do so could be demonstrated. To try to 
assess the exact stress that shafting would stand, 
by means of fatigue experiments or otherwise, was 
too theoretical a manner of approach to the subject ; 

a more trustworthy guide would be analysis of 
previous good practice. If this were done, it would 
be found that many vessels which had given good 
service without any markings on the tachometer 
had criticals at low revolutions in excess of the 
limits now proposed. If these limits of stress were 
imposed, it might be necessary in some instances, 
in order to avoid a prohibited range of revolutions, 
to revert to the old practice of fitting flywheels, 
which was generally agreed to be bad. 

There was little justification for discriminating 
between intermediate and thrust shafts, to the dis- 
advantage of the latter, when it was admitted that 
they had been practically immune from failures ; 
this seemed to be another instance in which theory 
had been put before practice. If the torque was 
transmitted through the collar, asin a coupling flange, 
the fillets would, no doubt, act as stress raisers ; 
but as the collar, as far as torque was concerned, 
was merely an unstressed excrescence, it would be 
reasonable to expect the fillets to have little effect. 
Similar considerations applied to generator engines. 
Analysis of previous good practice would supply a 
more trustworthy guide to what criticals could be 
safely run through in starting than any theoretical 
considerations of shaft stress. In conclusion, Mr. 
Pounder said that the stress limits at speeds which 
could be regerded as within the service range of 
revolutions were higher than he would consider to 
be good practice, but the limits at low speeds were 
unnecessarily restrictive. As Lloyd’s Register was, 
for the time being, in a position to dictate to engine 
builders what was to be regarded as good practice, 
he hoped they would be particularly careful to base 
their decrees firmly on practical considerations that 
were not open to question. 

Dr. 8. Livingston Smith said that, until recently, 
most of the knowledge of the intrinsic fatigue 
strength of materials had been based on laboratory 
tests on specimens of from 0-3 in. to 0-5 in. in dia- 
meter, although it was fair to say that, within this 
limitation, this knowledge was very extensive. 
Engineers had always been very cautious, however, 
in applying the results of these small-scale tests to 
large components, and the figures quoted in the 
paper fully justified their attitude. It appeared 
that scale effect, or whatever it might be called, 
could be very great. For instance, the author’s 
tests indicated that the reversed torsion fatigue 
limit for a 10-in. solid forged mild-steel shaft, of 
28-32 tons quality, might be taken as + 8,300 lb., 
or 3-7 tons per square inch. The fatigue limit. for 
a 0-3-in. polished specimen of 27-5 tons per square 
inch steel was about 10 tons per square inch, which 
indicated a scale factor of 2-7 to 3-0. That was 
interesting, but, at the same time, disturbing, 
because it raised the question of the real value to 
engineers, dealing with large components, of the 
enormous amount of data on fatigue built on 
the results obtained with laboratory-size imens. 
He observed that whereas, in 1939, the author 
recommended that “for crankshafts and screw 
shafts, the vibration stresses at service speed should 
preferably not exceed + 2,000 Ib. per square inch,” 
he now proposed to take as the limiting stress 
+ 3,000 lb. per square inch in the case of a 20-in. 
crankshaft or screwshaft, and + 3,700 Ib. per square 
inch, for a 10-in. crankshaft or screwshaft. Pre- 
sumably this increase was made because the “‘ factor 
of ignorance ” had been reduced in the light of the 
large-scale torsional-fatigue tests subsequently car- 
ried out by Lloyd's Register. The paper showed that, 

the various stress limits recom- 
winiied, consideration had been given both to the 
results of service experience and to large-scale 
torsional-fatigue test data. In view of the obvious 
importance of the latter, it was a pity that the 
author had not been able to give further 





of the tests carried out in 1943-44 by his Society. 
It was to be hoped that publication of these results 
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would not be long delayed. The repre- 
sented a timely and praiseworthy attempt to put 
the design of oil-engine crankshafts on a rational 
basis; but-he was sure that the author would be 
the first to say that they represented only an 
interim measure, which would need. to be revised in 
the light of subsequent experimental data. There 
were many gaps in the knowledge of permissible 
vibration stresses ; but Lloyd’s Register was about 
to carry out, for the British Shipbuilding Research 
Association, an extensive series of large-scale 
torsional-fatigue tests, and the results of these 
should go far to fill some of the gaps. 

Mr. L. C. Leigh said that, while the paper was 
conciliatory, there were contentious points in it; 
by and large, however, it was a good summary of 
the present position. ing generally, there 
appeared to be a great need for tests to destruction 
in actual service on machinery of this type. The 
comparison between laboratory and practical work 
was so uncertain that the only conclusion which 
could be arrived at was that further results should 
be obtained, if possible, by actual tests on the engines 
themselves. 

Mr. Archer, while indicating that Dr. Dorey would 

give a detailed reply in writing, added that, if it was 
possible to be certain that the engineers on board 
all classes of vessels were fully aware of the possible 
dangers of serious criticals, there woui be some 
force in Mr. Pounder’s suggestion ; but the classifi- 
cation societies had to deal with all classes of 
vessels and although, in the higher-class ships, 
the engineers might be more fully aware of these 
factors, account must be taken of the wider scope 
for which the societies had to cater. He thought 
that Mc. Dorey would agree that, while experimental 
results were not necessarily as dependable a 
guide as analysis of practical results, they did 
contribute to the sum total of knowledge on this 
complex problem. Therefore, it was felt, in 
Lloyd’s Register, that they must, wherever possible, 
obtain experimental evidence to supplement, 
though not to replace, the result of practical 
experience. The proposals in the paper were not 
intended to be final recommendations ; the purpose 
was to elicit the views of industry, to analyse them 
in the light of experience, and to attempt to come 
to some agreement as to what should constitute 
maximum permissible stresses. Replying to Dr. 
Livingston Smith concerning the results obtained 
on large-scale tests, and the figure of 10 tons per 
square inch for a test piece 0-3-in. in diameter, he 
had analysed a number of test results and was 
inclined to think that the figure should be somewhat 
lower. As to the scale effect and the factor of 3:1 
mentioned by Dr. Livingston Smith, it should be 
borne in mind that scale effect was not the only 
factor which came into consideration, since there 
was very considerable stress concentration. Never- 
theless, it was appreciated that there was still a 
large field for experimental work in this connection. 
As to what Dr. Livingston Smith had said concerning 
the allowance for vibration stress in 1939 and the 
present proposal: when Dr. Dorey recommended 
the lower figure, experience of service conditions 
and full-scale experimental results led him to err, 
perhaps, a little on the conservative side; but it 
could be claimed that shafting failures had definitely 
decreased during the past 10 years. It was hoped 
that the results of the tests carried out by Lloyd’s 
Register in 1943-44 would be published in the 
course of the present year. 


(T'o be continued.) 





OaLENDAR.—We have received calendar cards for the 
months of May, June, July and August from Messrs. 
Fra Switchgear, Limited, Northgate Works, 

iter, 


THE INSTITUTION OF MECHANICAL ENGINEERS.—On 
Tuesday, May 6, at 6.30 p.m., Mr. F. G. Woollard, 
M.B.E., will read his inaugural address as chairman of 
the Automobile Division of the Institution of Mechanical 
Engineers, at Storey’s Gate, St. James’s Park, London, 
8.W.1. Mr, Woollard was the last President of the 
Institution of Automobile Engineers and is the first 

of the newly-formed Automobile Division. 
The title of Mr. Woollard’s address is ‘‘ Metamorphosis.” 


‘ary plans were prepared 





TELECOMMUNICATIONS IN WAR.* 
By Cotroyzn Sm A. Srantey Anowin, K.B.E. 


FotLowtne the invasion of Czechoslovakia, prelimin- 
by the Post Office so that the 
necessary line communications would be available for 
the defence of this country. August, 1939, arrange- 
ments were in hand for some 500 long-distance emer- 
gency circuits and for a much greater number with a 
radius of under 25 miles. After the declaration of war, 
many of these emergency circuits were converted into 
permanent private wires, of which there were about 
10,000 in August, 1944. The average length of these 
circuits was 75 miles and the equivalent length of single 
conductor was about 3,000,000 miles. The number of 
private telephone circuits under 25 miles radius was 


about 50,000, so that the total equivalent length of | tel 


single conductor used in defence of this country and in 
the assault on the Continent can be taken as 4,000,000 
miles. This extensive line network provided for both a 
telephone service and for teleprinters using voice-fre- 
quency channels. As a precaution against the com- 
plete isolation of parts of the country by bombing, 
invasion or sabotage, by July, 1940, 32 emergency radio- 
telegraph stations had been established at the head- 
quarters of the twelve Regional Commissioners and a 
number of othertowns. A number of frequencies in the 
marine mobile frequency band were allocated for the 
service and, in addition, some of the stations were pro- 
vided with equipments for high-frequency working. 
In general, the power of these stations did not exceed 
0-5 kW and was usually 0-2 kW or less. In addition, 
mobile installations for short-wave wireless-telegraph 
working were provided at eleven centres as well as six 
mobile very high-frequency radio-telephone links, 
which could be connected to any subscriber’s line. By 
early 1944 mobile equipments were provided whereby, 
in an emergency, multi-channel very high-frequency 
tadio-telephone links cross-connecting selected repeater 
stations on different routes radiating from London 
could be quickly established. 

The Post Office stations, which had been used for 
ship-shore traffic, were taken over by the Admiralty 
on the outbreak of war and were employed for com- 
municating with ships attacked by the enemy and also 
with those of the Royal Navy. They were also used by 
the Royal Air Force in connection with the air-sea 
rescue organisation. The production of some 4,000 
automatic, battery-operated transmitters for ship’s life- 
boats was organised, while small automatic trans- 
mitters working on 500 kilocycles per second proved of 
great value to airmen. The total number of coast 
stations was increased to 18 and two complete mobile 
stations were also constructed and kept ready for use. 
As regards the long-distance ship-and-shore service, the 
twin radio stations at Burnham and Portishead were 
taken over by the Admiralty and the world was divided 
into areas in each of which was a transmitting and 
receiving station. Messages from ships were broadcast 
from the appropriate area stations at scheduled times, 
but, in order that their positions should not be dis- 
closed, were not acknowledged by the ships. A net- 
work of point-to-point communication channels. ‘was 
set up between the area stations, so that messages 
originating anywhere in the world could be routed to 
the appropriate area station. 

Radio communication for military use was widely 
extended during the war, mainly in the smaller types 
of set. Infantry units were equi with pack sets 
powered by dry batteries; tank formations relied for 
their control in battle on their wireless telephone com- 
munication. The requirements of these sets were very 
stringent, both mechanically and electrically, and had 
to be combined with lightness and extreme compact- 
ness. Mechanically, the infantry type of set had to 
withstand the conditions of front-line battle in all 
weathers, while the tank set had to be immune from 
the very severe shocks of tank movement. Electr’ 2ally, 
the sets had to be extremely simple while capable of 
operation on nets of up to 40 or 50 stations on one 
frequency and with an instantaneous “ flick ” change to 
other frequencies. Si vances were made 
throughout the field of longer range sets used by Royal 
Signals, of which the le station in regular use was 
the mobile 5-kW Gol Arrow. These stringent 
requirements were met with reasonable success without 
any startling innovation in technique, development 
being the result of steadily improving circuit com- 
ponents rather than of f mentally new principles. 
The total number of sets employing transmitters for 
the British Army was over 600,000, 
normal establishment of an infantry division increas- 
ing from 74 before the war to over 900 at its close. 

There was, however, one type of field set, produced 
in time for the landing in France in 1944, which used 
entirely novel techniques. This was the No. 10 set, 
which employed a wavelength of about 6 dm., obtained 


* Address delivered at the opening meeting of the 
Radiocommunication Convention of the Institution of 
Electrical Engineers, on March 25, 1947. - Abridged. 








by the use of magnetrons, a waveguide feed to aerials 
with parabolic reflectors on high steel towers, and 
timed pulse modulation giving eight speech channels. 
A chain of such stations was used by. Field-Marshal 
Montgomery to communicate from the east bank of 
the Rhine. The introduction of rer high-frequency 
radio for aircraft working also marked a great advance 
in air communication. By 1940, Fighter Command 
had decided to set up an extensive very high-frequency 
system between aircraft and the ground and this was 
one of the contributing factors in the defeat of the 
vastly superior numerical forces of the Luftwaffe. 

Perhaps one of the most important developments 
in ionep tiehenete point-to-point radio-telegraph tech- 
nique was the operation of multi-channel voice fre- 
quency telegraph channels on single-side band radio- 
ephone equipment. When there was a possibility 
of submarine cables being cut, the Post Office, with the 
co-operation of the American Telephone and Telegraph 
Company, developed the technique of operating a 
number of Morse or teleprinter channels on each of the 
single-side band radio-telephone channels. This 
system, which made use of radio-telephone equipment, 
was very successful and the flexibility that it affords 
appears to have great potentialities for civil as well 
as military communications. It has been standardised 
for long-distance point-to-point links by the Army and 
the Royal Air Force, and the Royal Navy contemplate 
adopting it. The Royal Air Force were the first to 
realise the flexibility which could be attained by the 
use of six-channel voice frequency with teleprinter 
working on overseas radio links, and extensively adopted 
it before the end of the war in place of high-speed auto- 
matic Morse transmissions. In addition to its use for 
multi-channel telegraph operation, the single-side band 
system is being adopted for all long-distance overseas 
telephone links. 

Very high frequencies have been exploited during the 
war for short-distance point-to-point links and more 
widely for short-distance communication with and 

mobile units of all kinds. It still forms the 
backbone of radio-telephone communications associated 
with aircraft and all types of fighting vehicles and was 
widely used in naval craft. Multi-channel telephone 
links have been develo by associating co-axial 
terminal equipment with wide-band very high fre- 
quency radio transmitters and receivers. Use was 
made of such links by the Army, during the war, and 
the Post Office also introduced ‘highly ae 
systems of this type. Perhaps the most outstanding 
development in colts communication and radar tech- 
nique has been the mae ay on 4 large scale of fre- 
quencies far higher t those used before the war. 
In this res Great Britain has led the world. Fre- 
quencies of the order of 3,000 megacycles per second 
were first used on a large scale in British radar equip- 
ment. Shortly afterwards the Ministry of Supply 
evolved a 5,000-megacycles per second eight-channel 
pulse modulated radio-telephony set for Army com- 
munications. This set, which was widely used, demon- 
strated that a combination of time-division multiplex 
and microwave technique could be used with advantage 
in providing simple easily-erected multi-channel radio- 
telephone links and was the forerunner of a number of 
other systems. 

To assist in the production and distribution of radio 
and all types of communication equipment, a number 
of Inter-Services-Committees were established. As 
a result of the steps taken, the supplies of telecommuni- 
cation equipment, except in the early days of the war, 
were maintained at a level to meet Service requirements. 
After Dunkirk, it was necessary to re-equip the British 
Army completely with communication equipment. 
The Battle of Britain had proved the need for more and 
better radio communications for the Royal Air Force, 
and the Admiralty were anxious to apply radio 
on an expanding scale. By the end of 1940 it was 
possible to estimate equipment requirements for the 
next twelve months and it was immediately evident 
that a bottleneck would occur in the production of 
thermionic valves. Requirements, including spares, 
were estimated at 19 million against a total production 
of about 10 million. An Inter-Services Committee was 
set up and was made responsible for allocating available 
supplies and estimating future requirements, for 
reducing the number of types in use, expanding the 
employment of those capable of easy mass production 

restricting the introduction of new types. Accord- 
ingly, lists of “‘ preferred ” types, namely, those which 
should be used wherever possible; of “ restricted ” 
types, namely, those which were more difficult to 
manufacture and could be used only for special circuits ; 
and “ black list’ types, which were very difficult to 
manufacture and were to: be avoided, were issued. 
Estimates were also made of 0 mee for two and 
three years of the less popular, but equally important, 
types, so that substantial quantities co made 
from time to time and ineffective effort resulting from 
“ short-term ” runs ly avoided. By these and 
other means it was possible to increase output by some 
50 per cent. and, at the same time, lay a-sound founda- 
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tion for subsequent additional production shadow 
factoriés, so that, in 1945, the ion’ of 
valves in the United Kingdom was well im excess 
of 30 million units. 


A similar committee, known as the Inter-Services 

Components Conimittee, ‘was set up to arrange the 
manufacture and control the allocation of such eom- 
ponents as resistors, condensers, transformers, switches 
and magnetic relays. The problem was, of course, 
more complex than that of the valve control, dealing 
with only five firms, since thousands of variations of 
some types of components, manufactured by some 600 
firms and represented by three distinct trade organisa- 
tions, had to be considered. Demands continued to 
amount at a greater rate than the component industry 
could be expanded and, by 1943, orders for resistors, 
condensers and transformers were seriously in arrear. 
Increasing difficulty was found in meeting requirements 
owing to the non-interchangeability of the many 
variations, all similar but just sufficiently different in 
some important physical or electrical characteristic. 
To meet this difficulty an Inter-Services Component 
Technical Committee was made responsible for stan- 
dardising and developing all components and prepared 
“* preferred ” lists of all the principal types of controlled 
components. This enabled the number of permissible 
values of fixed carbon resistors to be reduced from 
more than 4,000 to 255, of transformer lamination sizes 
from 560 to 32. Subsequently, ranges 
eam sizes and terminals for fixed condensers and stan- 
dard spring sets and coil assemblies for magnetic relays 
were , 
Immediately the standardisation programme was 
under way, it became apparent that Service equipment 
would have to be capable of withstanding increasingly 
arduous conditions of climate, transit and field use. 
A series of target specifications were issued which 
included many new tests designed to assimilate these 
new requirements. It also becamé apparent that 
very great operational advantages could be gained, 
particularly for airborne operations, if the weights of 
the equipment could be reduced. An entirely new 
range of miniature components was therefore designed 
and developed which were capable of operating con- 
tinuously at 700 deg. C. and many of which were 
hermetically sealed. Another problem was the com- 
paratively large-scale production of the quartz vibrators 
which were necessary for the control of complex signal 
networks. Up to that time the production of quartz 
vibrators had been carried out only on a very small 
scale as’ a highly specialised laboratory process. and 
much rémained to be accomplished before the output 
of this vital component in the quantities required could 
be guaranteed. It was, however, found possible to 
increase the production rate of.quartz vibrators from 
5,000 per annum in 1937 to over 400,000 in 1942, and 
to well over 1,000,000 in 1944. The quality of the 
product was also improved progressively and high- 
grade quartz vibrators mounted in all-glass envelopes 
are now available for peace-time applications. 

At the end of 1942, a Committee was set up to con- 
sider questions of priority of wireless telephone and 
telegraph transmitters having a power of 5 kW and 
upwards and to prepare production programmes for 
them. The production of such transmitters takes 
from 18 months to two years from the placing of the 
orders, and p es were therefore prepared for 
1943, 1944, 1945 and 1946. Special attention was given 
to the development of single-side band equipments and 
since it was essential to ensure parallel development of 
transmitters and receivers a common specification and 
production programme for both were prepared. The 
trend of production of high-power radio transmitters 
in the United Kingdom expressed in terms of a common 
unit shows that, taking the production of 1937 as 100, 
it rose to 200 in 1940 and, after a fall to 150 in 1941, rose 
to 300 in 1942 and to about 450 in 1945. 

While it is a great problem to obtain in peace the 
money and material required for any of the armed 
Forces on the outbreak of war, it seems essential that 
war requirements should be capable of being quickly 
met from sources used for production in . Inthe 
case of radio this may not be diffioult. It would, for 
instance, be an ideal arrangement if the wireless tele- 
graph apparatus on merchant ships and warships were 
identical. In shore stations the problem is similar 
and the solution should in many ways be easier. Again, 
if the men who are employed on radio in civil life remain 
on that work when they get into uniform much is 
achieved, but still more is this the case if the equipment 
on which they have been working in peace time is the 
same as that which they will be called upon to handle 
in the Services. One other problem present through- 
out the war was: At what point should research and 
development be halted and a standard plan adopted ? 
If standardisation is delayed too long, the eqnipment 
may not become-available before the war is over. On 
the other hand, standardisation at too early a stage may 
introduce a- handicap if the apparatus. becomes ineffici- 
ent compared with that of the enemy. This.problem 
has also of course to be faced continually in peace time. 


LABOUR NOTES. 

Tux National Joint Advisory Couneilon which the 
Trades Union Congress General Council and the British 
Employers’ Federation each have 17 representatives, 
were informed on Thursday last week’ by Mr. Isaacs, 
the Minister of Labou® and National ice, that 
the Government would welcome their further advice on 
a number of matters arising out of the economic White 
Paper, such as the redistribution of labour, wages, 
incentives, and output per man-year. The Advisory 
Council decided to call an early special meeting to 
consider the points indicated. 


An official statement, issued on Thursday evening, 
said :—‘* Arising out of the need for maximum produc- 
tion and full employment, the council approved the 
principle of setting up joint production committees 
where they do not already exist, for the regular 
exchange of views between employers and employees on 
production questions, provided (a) That such machinery 
will be purely voluntary and advisory in character ; 
(b) That it will not deal with questions relating to 
terms and conditions of employment which are nor- 
mally dealt ‘with through the ordi machinery of 
joint negotiation; (c) That it will be left to each 
industry, through its ordinary negotiating arrange- 
ments, to choose the form of machinery best suited to 


of | its own particular circumstances, and to decide in 


particular whether such machinery can best be estab- 
lished at the factory level or cover a wider area. It was 
agreed that this decision should be brought to the 
notice of employers’ organisations and trade ‘unions 
by the two sides.” 


Addressing the Jubilee Conference of the Scottish 
Trades Union Congress, at St. Andrews, Mr. James 
Duncan, the President, said that our present position 
demanded that the maximum number possible should 
be gainfully employed—gainfully from the point of 
view of the needs of the country—and that each 
individual men should be producing to the limit of 
his capacity. Until that stage was reached we were 
not using our resources to the fullest extent. The 
workers must accept their responsibility in the matter. 
While he deplored the wholesale condemnation in 
public of any section of employees, he did believe 
that the leaders of their movement should bluntly 
state the facts to the rank and file. 








Mr. Alfred Edwards, Labour Member of Parliament 
for Middlesbrough East, expressed the opinion, at a 
conference in Eastbourne, called by the local Trades 
Council, Labour Party and Co-operative Party, that 
the fact that capital had, in the past, exploited labour 
was no reason for labour exploiting capital to-day— 
which it did when it refused to give value for wages 
paid. The strike weapon was the answer to the lock- 
out. No Labour Government would tolerate the lock- 
out to-day; it was essential that trade unionists 
should abolish the strike which was more callous than 
any other weapon, as it penalised every one of the 
workers more than the employer at whom it was aimed. 





Statistics relating to coal mining compiled by the 
Ministry of Fuel and Power and circulated on Thursday 
last week, indicated that the Government’s man-power 
target of 730,000 at the end of 1947 should be reached 
with ease. The number of wage earners on colliery 
books on April 12 was 709,300—an increase of 16,900 
since the beginning of the year, or more than 1,000 
a week. ch gp relating to absenteeism improved 
during March. The total, in ‘the case of coal-face 
workers, was 19-11 per cent. in March, compared: with 
20-24 per cent. in February and 20-33 a year ago. 
For all mineworkers, the March figure was 16-13 per 
cent., compared with 17-76 in February and 17-12 in 
March, 1946. 


Replying to a question by Mr. E. T. Swingler, the 
Labour Member for Stafford, in the House of Commons 
last week, Mr. Isaacs, the Minister of Labour and 
National Service, said that the Government had not 
yet instituted a special publicity campaign to recruit 
women for industry to the dislocation as 
from the power cuts the shortage of solid fuel. 

ts for making intensive appeals in the 
localities in which the shortage of women was most 
acute were well in hand, and would be instituted as 
soon as industrial conditions appeared suitable. 








At a conference in Bournemouth last week, attended 
by representatives of 45,000 women members of the 
An ed 1 nginecstng ‘Unik : 

opted aski 
principle of “‘ equal pay for equal work ” in t 
establishments and nationalised industries. Mr. Tanner, 





Government to intreduce the’ ix 
Governmen’ 


1 women were leaving indus- 
‘try or refusing to come 
lack of nursery schools and ¢hildren’s care centres 


conditions and low wages, it was declared, were the 
main causes. 





It was announced at the annual youth conference of 
the Amalgamated Engineering Union—which was held 
at Bournemouth last week—that it had been agreed 
to form a joint national body and local committees of 
employers and trade unionists to deal with recruitment, 
peng am apprenticeship in the engineering indus- 
tries. parties to the nt, it was stated, are 
the Engineering and ied Employers’ National 
Federation and unions affiliated to the Confederation of 
Shipbuilding and Engineering Unions. 





The joint national body will deal with general condi- 
tions of recruitment and training, while the local 
committees will co-operate with the Juvenile Employ- 
ment Service of the Ministry of Labour and National 
Service in recruitment, the apportionment of appren- 
tices to the verious crafts, and in maintaining agreed 
conditions and training. Questions of wages, the release 
of apprentices during working hours for educational 
courses, volun’ attendance at evening classes, and 
other points will be dealt with by the national body. 





In the course of. an address to the conference, Mr. 
Tanner, who presided, said: ‘“‘ We must eventually 
face up to the stark, undeniable fact that there is no 
alternative to increased production. We are in a very 
serious position. If our members fly off the handle, 
if they show a lack of nsibility, it is going to 
make it very difficult for the union to live up to its 
commitments. We have only just started on the road 
to Socialism, and how soon we reach the end of that 
road depends largely on the manner in which we handle 
our increased responsibilities.” 





Sir Stafford Cripps, President of the Board of Trade, 
expressed the opinion at the St. Andrew’s meeting of 
the Scottish Trades Union Congress that it was essen- 
tial that the unions should train and .supply more 
people fitted to understand and cope with planning 
and erial problems. We were to-day, he said, 
very short on all sides of persons with the wide eeonomic 
outlook, necessary to tackle our problems. ‘The role 
of the trade unions had chenged. Employees were 
accepting the idea of real partnership in industry in 
the sense that the workers’ representatives are fully 
entitled to play their part in the planning of industry. 
That meant an extension of responsibility and a need 
to reproduve at lower industrial levels, the same sort 
of collaboration as we had in working parties. Trade 
union leaders now had responsibility not merely to 
protect employees, but to give leadership to industry. 





The changes in rates of wages, reported to the Ministry 
of Labour and National Service to have come into 
operation in the United Kingdom during February, 
resulted in an aggregate increase estimated at approxi- 
mately 36,500/. in the weekly full-time wages of about 
158,000 workpeople, and in a decrease of about 60. 
in those of about 3,000 workpeople. In addition, 4 
number of workpeople had their hourly rates increased 
so as to give approximately the same weekly wages 45 
before for a shorter working week. The number of 
bate whose hours were reduced in February ws 
about 60,000, the average being three hours a week. 


The number of industrial disputes, leading to stop- 
pages of work, reported to have been begun in the 
United Kingdom during February was 124. In addi- 
tion, 14 stoppages which began before February were 
still in progress at the beginning of that month. The 
approximate number of persons involved during 

ebruary in these 138 es, including those thrown 
out of work though not themselves parties to the 
disputes, is estimated at 48,000. The number 


aggregate 
of i ys lost at the establishments concerned 
during Fe was about 160,000. Of the stoppage 





the union President, who was in the chair, said that in 
engineering, women had decreased 
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NOTES ON NEW BOOKS. 
War Diary of the English Electrié , Limited ; 
March, Fy So 1945. The Toolah Electric 
ep ae Queen’s House, Kingsway. 


Futxy detailed accounts of the activities and achieve- 
ments of the enginee 

dating es gee cee oe tly Se he dom F 
even if such accounts were produced, it is doubtful if 
they would the most effective of the 


ld provide 
ine the work carried out. The English 
Electric pany, in this War Diary, have chosen 
the method of ing attention to selected acti- 
vities. The result is a handsome and well-illustrated 
volume, covering the period from 1938 to the surrender 
of Japan. The first contract listed is the supply of 
overhead *bus-bar equipment for a ‘‘ shadow” aircraft 
factory; -the last is an order for 120 Vampire jet- 
propelled aircraft in May, 1945. The contrast 
these two items forms a good illustration of the range 
of manufacture in which the company was engaged. 
The first was carried out at the Stafford works; the 
second, at Preston. All the four establishments, at 
Stafford, Preston, Rugby and Bradford, greatly ex- 
tended their ranges of manufacture, but it was at 
Preston in particular that the company’s activities 
passed into new fields. This works produced 3,000 
bombers and at one time the output of Halifaxes 
reached 200 per month. Covenanter, Centaur, Crom- 
well and Comet tanks were also built in large numbers. 
The first tank order recorded was in ber, 1939. 
The Preston works were greatly extended and at the 
beginning of 1943 had 13,400 employees, as compared 
with 1,200 in January, 1939. other works were 
occupied more with work generally along their normal 
lines; the Bradford works, for instance, delivered 
503 sets of Metadyne equipment for fire directors and 
gun weeded t —_ avy, and oa high developed 
and su over a million special high rupturing- 
capacity fuses, The total of manufacture of 
electrical machinery covered switchgear, welding sets, 
radio equipment, aircraft accessories, Diesel a 
sets, and, indeed, practically every type of i 
The Rugby works carried out a number 
t orders for steam and water turbines. 
The diary contains a section dealing with the work of 
D. Napier and Son, Limited, which was taken over 
the — Electric Company at the end of 1942. It 
is reco that 4,500 Sabre aero engines. were delivered 
during the war. 





Engineering Mechanics. By Proressor Szrpert Farr- 
CursHaLL. - Second 


MAN and Prorzssor Cuzstsr S. 

edition. John Wiley and Sons, Limited, Incorpor- 

ated, 440, Fourth-avenue, New York 16, U.S.A. 

[Price 3.00 dols.]; and Chapman and Hall, Limited, 

57, Essex-street, London, W.C.2. [Price 18s. net.] 
To the original text of this book, first published in 1938, 
the authors have added a chapter on products of 
inertia and moments of inertia about principal axes, 
primarily for the benefit of students in aeronautical 
engineering for use in connection with uns etrical 
bending. The scope of the work is that of a first-year 
university course. In the section on kinetics, the 
fundamental dimensions for each quantity are a 
and the use of this method is encouraged as a check. 
Many worked examples are included and the problems 
are, in the main, well chosen. Students who work 
through the book should have some claim to a sound 
knowledge of the fundamentals of mechanics. In the 


chapter on structures, the authors use the term “ stress” | i 


for the load in a member. This is justified to some 
extent by common use in structural work, but leads to 
confusion when used in a more correct sense at a later 
stage. The examples on projectiles also give wrong 
impressions of the actual range and n elevation 


of a gum (page 186) and a short note on the actual | 


conditions would be desirable in future editions. The 
authors correctly define velocity as a vector, but use 
the term for mere speed in the earlier examples. These 
criticisms, however, detract ‘only — from the 
merits of a book which, in 1, is clear, logical and 
interesting in its manner of presentation. 





Tae IRON AND STEEL InsttruTe.—A meeting will be 
held at the Iron and Steel Institute, 4, Grosvenor-gar- 
dens, London, 8.W.1, at 2.30 p.m. on June 26, to discuss 
two papers issued under the auspices of the Protective 
Coatings Sub-Committee of the Corrosion Committee of 
the British Iron and Steel Research Association; they 
are “ The Effect of Different Methods of Pretreating Iron 


and Steel Before Painting MO Report No. 31), by 
Mr. F. Fancutt, and “ ion of Iron and Steel 


by Metallic Coatings,” by , J. O. Hudson and T. A. 
Banfield. The chair will be taken by Mr. T. M. Herbert, 


deputy chairman of the Corrosion Committee and chair- | 


man of the Protective Coatings Sub-Committee. ‘The 
Secretary of the Institute will supply copies of the papers, 
on request; to those intending to be present. 


HOT-SHORTNESS OF THE 
ALUMINIUM-SILICON ALLOYS OF 
COMMERCIAL PURITY.* 

By A. R. E. Suvome, B.Sc., and P. H. Janxnves, B.Sc. 
avis hayley fost ah 
of castings, — poh pore se gp! on 


. The object of t investi- 
gation was to study the mechanism of rtness 
aluminium and its dependence on composition 
and mechani jes at high temperatures. As 
it was a) t that, in the first instance, work would 
have to limited to a single series of alloys, the 
aluminium-silicon series was chosen, partly owing to 
its structural simplicity and partly because some 
experiments have already been carried out by other 
in rs, 


“* Hot-shortness ” is usually associated with casting 
behaviour, and is studied by some kind of casting test. 
Because the casting and welding are similar, 
however, it may also affect welding properties, and, 
in fact, it has often been observed that there is a con- 
nection between casting hot-shortness and a tendency 
to weld-cracking. Attention has been devoted, there- 
fore, to devising casting and welding tests by which 
hot-shortness could be estimated with some accuracy. 
Finally, it seemed desirable to try to link the results 
of the casting and wel riments with the known 
mechanical properties of the alloys at high temperatures. 

The present research was carried out on two similar 
series of ten aluminium-silicon alloys, one being used 
for the casting experiments and the other for the 
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preparation of sheet for welding. Each series consisted 
‘of super-pure aluminium, 99-5 cent. aluminium, 
and eight alloys containing 0-25, 0-6, 1-0, 1-5, 2, 4, 
8 and 12 per cent. silicon, i, na With the 
exception of the first-meationed material, all were 
prepared from <!uminium of 99-5 per cent. ity. 
A 50 per cent. silicon cemper alloy was used for the 
last. three alloys mentioned and a 20 per cent. temper 
alloy for the remainder. The aluminium was melted 
ina r crucible, heated in a gas-fired furnace. 
Before adding the temper alloy the temperature was 
increased to about 750 deg. C. and the melt was fluxed 
with a 2:1 mixture of sodium chloride and sodium 
fluoride. Prolonged contact of a 12 per cent. silicon 
alloy with this of flux may result in modification, 
took place in the experiments 
described. The charge of super-pure aluminium was 
melted in a crucible lined with Alundum cement which 
was free from silicon and iron, and so contamination 
of the melt was negligible. The alloys were not de- 
gassed, and, as the melting time was short, no elaborate 
precautions were taken against gas a ion. - None 
of the ring castings which were sectioned showed: any 
Sean and the melting proceduré appeared 
i isfacto 


ry: i 

The dimensions of the slabs for the preparation 
the sheet were 8 in. by 4 in. by ~ in. The slabs 
in ed cast-iron mould, and they were 
preheated to 400 deg. C., hot-rolled in a ecross-wise 
direction to 0-35 in., and then lengthwise to 0-18 in. 
afterwards cold-rolled to a thickness of 

-12 in., annealed at 380 deg. C., and finally rolled to 
0-080 in. thickness. The results of chémical analyses: 
for silicon and iron are given in Table I. Spectro- 


* Paper on work carried out in the Department ‘of 
Metallurgy, University of Birmingham, for the Wrought 
Alloys Association, presented before the Institu- 
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tion of Metals on Wednesday, March 5, 1947. . 


of | purpose.a much more su 


graphic analysés showed that other elements were 

present in negligible quantities. 

TaBLE I.—Chemical Analysis of Alloys Used in Ring 
Casting Tests and in Clamped-Weld Tests. 

















= Weld Fests. 
Nominal Composition. 
, | Iron, | Silicon, | Iron, 
per cent.) per cent.) per cent.| per cent. 
Super-pure aluminium ..|<0-01 |<0-01 |<0-01 {|<0-01 
99-5 per cent. aluminium} 0-12 |» 0-27 0-10 0-16 | 
0-25 per cent. silicon ...} 0-21 0-29 0-28 0-17 
0-6 per cent. silicon . 0-66 0-20 0-61 | 0-21 
1-0 per cent. silicon 1-08 0-27 } 8 0-16 
1-5 per cent. silicon 1-62 0-25 1 0-16 
2 per cent. silicon 2-08 0-28 2-03 0-17 
4 per cent. silicon 3-87 0-27 4-07 0-24 
8 cent. silicon 7°65 0-27 8-04 0-28 
per cent. silicon 11-83 0-23 | 12-40 0-45 











The test employed consisted of casting a ring in an 
open cast-iron mould made up ofa flat plate on which 
rested concentrically a ring and core, thus leaving an 
ann A mould having the dimen- 
sions shown in Fig. 1, herewith, proved to be most 
satisfactory. The molten alloy was poured radially 
into the mould to a height of about ? in. and, on 
freezing, tensile stresses were set up by contraction 
round the core, which caused cracking in brittle or hot- 
short alloys. . An advantage of this type of casting was 
that the whole process of solidification of an alloy could 
be observed visually. 

The results were influenced considerably by altering 
the pouring temperature, which was therefore main- 
tained throughout at 100 deg. C: above the liquidus. 
The mould was used uncoated so that the chilling effect 
would be uniform, and was kept at a temperature of 
approximately 150 deg. C.; the mould temperature 
was found not to be critical. After pouring and cooling, 
the ring and core were lifted out together. The slight 
taper of 0-010 in. on the cores enabled them to be. 
separated easily in a screw press. From four to 14 ring 
castings were poured from each alloy of the series and 
an examination was made of the extent and nature of 
the — Wide difterences of behaviour between 
certain alloys were observed, but good agreement 
could be obtained between a number of rings in any 
one alloy. The severity of cracking was expressed 
numerically as the total length of cracks on all surfaces. 
This procedure has the disadvantage that no account 
is taken of the width or depth of the cracks, but it has 
the merit of simplicity and appears to work quite well. 

The average length of cracking per ring for each of 
the ten alloys is shown in Fig. 2, herewith. The 
severity of cracking increases sharply with the.addition 
of silicon to a maximum: at 0-7 cent. and then 
decreases rather less rapidly, zero at about 
3 per cent. silicon.. It is worth noting that the curve 
begins to rise rapidly at approximately 0-26 per cent. 
silicon. The cracks ranged in size from fine hair-cracks 
to those extending from top to bottom of.the.ring and 
affecting the whole section. The fine cracks were most 
numerous on the top surfaces of ‘castings in alloys 
containing 1-5 and 2 per cent. silicon, where they 
accounted for most of the cracking. The maximum 
seatter of the results occurred in the 0-6. per -cent. 
silicon alloy, in which the extreme limits of the 14 values 
were lengths of 4-5 and 8-9 in, Typical rings of each 
alloy are shown in Figs. 3 and 4, on 370, and. show 
the way in which the severity of toocking varies with 
silicon content. The specimens shown in Fig. 3, from 
left to right, are, in the top row, super-purity aluminium, 
‘commercially pure aluminium, and 0-25-per cent. sili- 
con; and in the bottom row, 0-6 per cent..silicon and 
1-0 per cent. silicon: Those in Fig. 4 show, in the top 
row, 1-5 per cent., 2-0 per cent. and 4-0 per cent. 
silicon ; and, in the bottom row, 8-0. per cent. and 
12-0 per cent. silicon. G.) 

Of the two types .of welding test already referred to, 
a clamped-weld test was.used in preference to welding 
a complex structure in order to be able to express the 
results numerically, and, to prevent slipping, a single 
corrugation ‘was pressed into one end’ of each: sheet. 
The method was used, in Germany, Se 
and Cornelius in ing aircraft but: for that 
tial.jig was required than 
is necessary for aluminium alloys: The jig used in the 
‘present investigation is shown in Fig. 5, on page 370. 

end of the sheet was. gripped. between two steel 
‘blocks which were bolted to a 1-in. steel. base- Bt 
The corrugation fitted into a groove in the lower 
block, and a corresponding groove in the upper bloek 
en eee oe Se 
corrugation. T’ grooves were designed so steel 
rods of different diameters could be. used according to, 
the thickness of the sheet, and the iis was: 


TS 
iil tegmetarects wate cons 10-to.18 gauge, although 
experiments were made only on 0. 14-gauge 
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Fie. 3. Crackine oF Riya Castinas my ALummNrum-Siticon ALLoys. 
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After wire-brushing the scarves and applying to them 
a of Magnotectic welding flux, the sheets were 
bolted in the jig, leaving a gap of approximately + in. 
to prevent buckling during welding. The weld was 
made for a length of 3 in. of the total of 4 in. by the 
leftward method with an oxy-acetylene torch, using a 
filler rod cut from the parent sheet. To make the 
results of different tests comparable, a neutral oxy- 
acetylene flame of a standardised size was used. The 
time of welding was then roughly constant, the 3-in. 
weld taking approximately 20 seconds to complete. A 
7-in. gauge-length was marked on the sheets before 
welding, after the completed weld had cooled, and 

again after removal from the jig so that the amount of 
denies should be known, and to enable a calculation 
to be made of the approximate stress developed. 

All the completed welds were examined carefully and 
those showing defects, such as inadequate penetration 
or misalignment of the sheets, were discarded. From 
two to four wholly satisfactory welds were made in 
each of the ten alloys. Cracking tended to occur pre- 
ferentially at the point of finishing of the weld, especially 
when the reinforcement at this point was insufficient. 
Most of the cracking was at the centre of the weld bead, 
and tended to be more extensive on top than beneath. 
Flux residues made it difficult to observe when cracking 
began, but it is certain that there was very little interval 
between welding and appearance of the first crack. No 
appreciable porosity was observed in any of the welds. 

ipping during welding was less than 0-005 in. in every 
case, representing less than 10 per cent. of the total 
thermal expansion. The stress in the welded sheets 
when cool was calculated from the relaxation which 
occurred on loosening the bolts. In the absence of 
severe cracking, the stress approximated to the elastic 
limit of the alloy in question, ranging from about 2 tons 
per square inch for pure aluminium to about 8 tons per 
square inch for the 12 per cent. silicon alloy. 

The results of the total length of cracks on both sides 
of the sheet were remarkably similar to those obtained 
in the ring-casting experiments, cracking reaching a 
maximum at about 0-8 per cent. silicon a decreasing 
on each side. In the 0-6 and I per cent. silicon alloys 
the whole length of the weld was usually affected, and 
in some cases the sheets fell apart when removed from 
the jig. The practical conclusion is that pure alumi- 
nium containing approximately 0-2 per cent. iron, which 
is to be welded into complex structures, should contain 
less than 0-25 per cent. silicon. Although the effect of 
iron was not determined, it seems quite likely that the 

welding properties di on the iron content and this 
fact would probably have to be taken into account in 
specifying the maximum content of silicon. The alloys 
en ere nae to 3 per cent. silicon 
to be of limited value for casting or welding, but 
ti containing more than 3 per cent. silicon 
ann good properties from the point of view of freedom 

Tom 

The good agreement between the results of the two 
tests suggests that the cracking process is similar in 
each case, but neither test seems to form a suitable 
basis for an investigation of the 
a ae when cracking occurs. However, by intro- 

@ fine thermocouple into the solidifying casting 
a -metal of hot-short alloys, > was shown that 
occurred above 500 deg. C. 


, confirming pre- 
vious observations. Considering that the precise loca- 


ould | j 


ring 
ysical conditions | i 














Fig. 5. Jia ror CLAMPED-W2LD EXPERIMENTS. 


tion of the cracks is not known beforehand, and that 
they are not visible until they have opened. to a con- 
siderable extent, it appears that cracking may begin |. 
at a considerably higher temperature. Although no 
further study was made on these lines, there was thus a 
strong indication that cracks first formed at a tempera- 
ture at least approaching that of incipient fusion for the 
alloy concerned, a conclusion that is in agreement with 
the work of D. C. G. Lees.* 

It is important to distinguish between hot-shortness 
and a different phenomenon in which cracking occurs 
at temperatures well below the solidus. Although no 
** cold-cracking ” was found in the aluminium-silicon 
alloys, it is frequently met with in less ductile materials. 
The eutectic aluminium-copper alloy shows no hot- 
short tendencies in the ring test, but cracks severely at 
much lower ne Lees noted that test 
castings of “‘ Y ” alloy c: at about 200 deg. C. 

A sample ring of each alloy was sectioned, polished, 
and etched to reveal the macrostructure (see Fig. 6, 
herewith). The macrostructure on the left is of 
super-pure aluminium ; that in the centre, of 2 per cent. 
silicon alloy, and that on the right, of 8 per cent. silicon 
alloy. Alloys containing up to 1-5 per cent. silicon | c 
were com’ of columnar crystals, but further 
additions of silicon caused a gradual transition to a 
finer equi-axed structure. The 2 per cent. silicon 
alloy contained both columnar and equi-axed crystals, 
but the structures of the 4, 8 and 12 per cent. silicon 
alloys were entirely equi-axed. The composition at 
which the transition occurred depended on the degree 
of superheat at which the rings were cast. When the 
pouring temperature was decreased, the transition 
occurred with a smaller percentage of silicon, and was 
moved back to 0-6 per cent. by using pouring tem- 
perature of only 20 deg. C. superheat. The severity 
of cracking was considerably reduced by pouring at a 
lower temperature, and the onset of a fine-grain equi- 





* Jl. Inst. Metals, vol. 72, page 843 (1946), 














“Fia. 6. 


MacrostRucTuRE oF Rina CasTInas. 


Each of the welds in the aluminium-silicon series 
was etched to reveal the macrostructure and some were 
sectioned, polished, and etched to varying depths from 
the top surface. The restrained welds in super-pure 
aluminium, one of which is pen a . 7 fe 
the opposite page, were particularly remar ¢ e 
structure was the same in the under-bead as in the top 
surface layers and consisted entirely of large curved 
columnar crystals, starting almost perpendicularly to 
the line of the weld and sweeping round into the welding 
direction. A similar type of columnar structire was 
shown by all the aes opposes less than 1-5 per 
cent. silicon, although the crystals were smaller and 
straighter. The 2 per cent. silicon alloys showed a 
transitional columnar structure in the top surface 
layers, but the in the lower layers were mainly 
sone The welds in the 4, 8 and 12 per cent. 

loys were composed entirely of fine-grain equi- -axed 

similar to those shown in Fig. 9, opposite, 
which shows the macrostructure of a restrained weld in 
8 per cent. silicon alloy. 

All the observed cracks in the welds were inter- 
crystalline, most of them occurred in the middle of the 
weld where the columnar crystals met at the centre 
line, as shown in Fig. 8, opposite, which shows 4 
columnar oan that grew along the centre line of the 
weld, later forming a connecting link between the two 
separated halves. Some welds cracked at the edge of 
the melted zone, while, in the less hot-short amos 8, 
cracking occurred preferentially at the finishing end 
Small cracks running between the columnar orystals 
and extending from the edge to the centre of the weld 
were commonly found towards the finishing end, 
sometimes linking the edge-cracks with those in the 
centre, 

A theory accounting for the cracking observed in 
certain alloys of aluminium with silicon was. put for- 
ward by J. Hore te 500% sings 9 apa nen yaar 
was caused by the contraetion of the primary crystals 
dcles anata Winans MA Risdibes ond ackien. He 
mi a gst ates ig) g + fg oh ppaiore 


t . cracks 
arnt gpa were by liquid. flowi 
into them as 


formed. When less than the eriti 


~ | propo! of li remained, the Healing veces was 
| preven ated. by ce of the ieene dendzi tic, 
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channels. Verd assumed that crack formation could 
occur only during contraction of the dendrites and 
argued that, when the proportion of liquid freezing at 
constant temperature—the eutectic temperature—was 
greater than the critical value, no cracking took place. 
Taking the effective solid solubility of silicon in alu; 
minium at the eutectic temperature to be approxi- 
mately 0-4 per cent., Verd calculated that the critical 
ah gp of liquid was 12 to 13 per cent. 

On closer examination it is evident that the sudden 
decrease in hot-shortness found by Veré cannot be 
explained by his theory asit stands. Fig. 10, herewith, 
shows part of a phase diagram of a eutectic system in 
which, for sim wing the boundaries are drawn as 
straight lines. The diagram is characteristic of any 
eutectic system whether equilibrium has or has not been 
sttained. ‘The point B is euch that 2 is the oritioal 
proportion of liquid necessary to heal cracks. Thus, 
in alloys: having compositions to the left of B, less 
than the critical proportion of liquid freezes. at the 
eutectic temperature. Healing would not then be| ma; 
possible in any system represented by a point within 
the triangle CAB. In other words, "fective or 
ceases when, in cooling, the line C B is crossed. 
severity of cracking would be expected to depend — 


the amount of contraction that takes place. during | the 


cooling from the 5 yp senate point on CB to the 
Solidus and would. be approximately proportional to 
this temperature range, the extent of which is plotted 
in Fig. 11, above. Accordingly, Fig. 11 should give an 
indication of the degree of hot-shortness, which would 
Teach @ maximum at the composition F, coincident with 
the limit of solid solubility at the eutectic temperature. 
On either side of F, the hot-shortness would diminish 
to zero at O and G. 
Some measure of agreement between this theo 

the experimental results is suggested b the 

between Fig. 11 and the curve, Fig. 2; outaied 
from casting tests. The position of the maximum in 


each of these curves seems to indicate that the effective |: 


Figs yng limit of silicon in aluminium in the con- 
of the t was about “-’ per cenit. to 0-8 

rent The equilibrium value i: 2Lout 1-7 per cent., 
ut, of course, equilibrium is not attained during the |- 


IN ALUMINIUM-SILICON ALLOYS. 





Fig. 8. WELD In 1 PER CENT. SmLicon ALLOY. 
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solidification of castings and welds. The composition 
at which eutectic silicon first appears in castings 

depends a great deal on the rate of chilling, and has oe 
placed as low as 0-2 per cent. by one investigator. 
However, it would be expected that eutectic silicon 

‘would appear in some _ of the casting before others 
and the effective solid solubility would be rather 
greater than the minimum value. This would have 
the effect of rounding the tops of the curves showing 
the relationship between severity of cracking and 
composition. 

The microstructure of the ring castings was studied 
in an attempt to correlate the composition of maximum 
cracking with the first appearance of appreciable 
quantities of eutectic silicon, but the results were 
indefinite, owing partly to the non-homogeneous nature 
of the castings, and partly because the extremely small 
size of the intermetallic compounds makes their 
identification difficult. Assuming that the effective 
solid solubility of silicon in aluminium under the con- 
ditions of experiment is 0-75 per cent., the critical 
proportion of liquid can roughly be calculated from 
the results. Cracking seems to disappear at a com- 
position of approximately 3 per cent. silicon, and the 
proportion of residual liquid freezing at eutectic tem- 

rature would then be of the order of 20 per cent. 
Recently, Lees* has shown that the volume proportion 
of eutectic (the eutectic index) necessary to ensure 
freedom from cracking is approximately 10 per cent. 
for a particular sand mould.and 30 to 50 per cent. for 
® more severe test in copper dies. 

In a study of the tensile properties of the aluminium- 
pilicon alloys at high temperatures, Singer and Cottrellf 
showed that a hot-short temperature exists above 
the solidus, and concluded that the extent of this range 

may be a principal factor in determining the casting and 
welding properties of the aluminium-silicon alloys. At 
the solidus there is a sudden increase in ductility and 
it can be assumed that below this point partners yr fe 
no longer possible. Thus, it would be expected that 
aluminium-silicon alloys would be most susceptible 
to hot-cracking at, or immediately above, the solidus 
temperature, for at this point the amount of movement 
which can be accommodated by the material without 
eracking is at a minimum. It has been shown that the 
aluminium-silicon alloys have a pronounced lack of 
ductility between the solidus and the temperature of 
losing strength. This temperature in’ has been 
termed the hot-short temperature range, and the values 
for various alloys of the aluminium-silicon seriés are 
d | reproduced i in Fig. 12, above, which shows that the range 
is greatest at the composition coinciding with the limit 
of solid solubility. This diagram is to the curve 
of cracking shown in Fig. 2. 

One of the simplest cases for consideration is the 
solidification of a small length of a butt weld between 





* Loc. cit. 
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two restrained sheets. welding the sheet 
adjacent to the weld expands and reduces the ion 
gap left between the scarves. Shortly after w the 
sheets begin to contract, but while a part of the weld 
is still mainly liquid the movement can readily. be 
accommodated. After a time, however, less than the 
critical proportion of liquid is available and cracking 
occurs, rigor that enough contraction takes place 
before the weld is completely frozen. This reasoning 
can also be applied to castings, for freezing will almost 
invariably be complete in one place before another, and 
the solid portions will undergo thermal contraction in 
much the same way as above. 

The severity of cracking will depend on the amount 
of contraction while the hottest part of the weld or 
casting passes through the hot-short range, and, con- 
trary to the opinion of Ver, it appears that cracking is 
possible, and will. frequently occur, even though the 
residual liquid solidifies at constant temperature. 
Thus, the hot-cracking of castings and welds in the 
aluminium-silicon alloys can be accounted for theoretic- 
‘ally by one principal factor, the extent of the hot-short 
temperature. range. This single factor, of course, 
incorporates in modified form the conceptions of freez- 
ing range and eutectic index which had previously been 
advanced to explain the phenomenon of hot-shortness. 





ANNUAL REPORT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—We are asked to state that copies of the 
annual report of the Institution of Electrical Engineers 
for the session 1946-47 and of the accounts for the year 
ended December 31, 1946, which will be presented at the 
annual general meeting on Thursday, May 15, can now 
be obtained by members on application to the Secretary, 
Savoy-place, Victoria-embankment, London, W.C.2. 


Smicon MetTaL.—The Minister of Supply announces 
that he will cease to trade in silicon metal after June 30; 
1947. Orders for metal to be delivered from July 1, 
1947, onwards should be placed with the usual trade 
suppliers. With the agreement of the President of the 
Board of Trade, individual licences will be issued for 
imports of silicon metal, and applications for licences 
should be submitted in the usual manner to the Import 
Licensing Department, Board of Trade, 189, Regent- 
street, London, W.1. ‘Licences will not be issued for the 
re-export of silicon metal. 





Roya Navy, ELEcTRicAL BRANCH.—The increasing 
use of electrical equipment in H.M. ships, which brought 
about the formation of the new Electrical Branch in the 
Royal Navy, as announced by the Admiralty in October 
last, has brought into being many new rating categories. 
The men will be dressed as seamen and new badges with 
four electrical flashes radiating from a central letter, or 
letters, denoting the electrical category in which a rating 
serves, have now been issued. In a large ship the main- 
tenance of the electricity supply is the function of the 
Electrical Branch, which is also. coneerned with radar, 
gunnery contro] and certain specialised equipment used 
in radio, heating, cooking and lighting. Men who wish 
tc serve 4s electrical ratings in this Branch may volunteer . 
as probationary electricians’ mates if they are between 
the ages of 17 and 23, but they cannot enter the Service 
in this capacity until they are 174. They may also, 
from the age of 18, engage on continuous service for 
12 years or accept a special service engagement of 7 years 
followed by service in the Reserve, to make a total of 
12 years from the date ofentry. In the Service, they will 
receive training in the basic principles of electrical theory” 
and ‘practice, during which their capacity for specialisa- 
tion will be ‘assessed. Outstanding ratings may attain 





warrant or commissioned rank. 
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CATALOGUES. 


Electrical Tap Ezxtractor.—A leaflet issued by Messrs. 
EB. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, describes the “‘ Monaco ” tap 
extractor, for the removal of broken taps and drills by a 
burning process. 


Electrical Control Gear——An illustrated and priced 
catalogue has reached us from the Morecambe Electrical 
Equipment Company, Limited, Westgate Works, More- 
cambe, describing their range of starters and control 
gear and accessory products. 


Grinding _Machines.—Messrs. The Churchill Machine 
Teol. Company, Limited, Broadheath, Manchester, have 
recently issued a brochure in which are given illustrated 
deseriptions of their 10-in., 12-in., 16in., and 24-in. 
swing universal grinding machines. 


Lathe.—aA detailed description, with drawings and 
reproductions of photographs, are given in a publication 
on the Darling and Sellers 10}-in. centre lathe published 
by Messrs. -E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9. 


Switchgear.—Messrs. Brookhirst Switchgear, Limited, 
Northgate Works, Chester, are now issuing a monthly 
stock list of short-delivery batch-produced switchgear as 
it becomes available. The quantities in stock, and avail- 
able at the date of issue of the list, are given. 


Concrete Mixers.—A leafiet giving particulars of their 
1% ocubic-yard and 24 cubic-yard “ Truck Concrete 
Mixers and Agitators,” mounted on a motor lorry for 
rapid transit, has been issued recently by Messrs. 
Ransomes and Rapier, Limited, Waterside Works, 
Ipswich. 


Portable Water Pumps.—A publication received from 
Messrs. Ransomes and Rapier, Limited, Waterside Works, 
Ipswich, describes the construction and performance of 
the firm’s 4-in. self-priming pumps, with petrol, Diesel 
or electric drive and mounted on steel or pneumatic 
road wheels. 


Insulating Materials.—Messrs. Ioco, Limited, Nether- 
ton Works, Anniesland, Glasgow, W.3, have sent us a 
booklet describing the characteristics, properties and 
available dimensions of their “‘ Linapex ” cloths, silks, 
glass fabrics and tapes for insulating purposes, and of 
special oil cottons for cables. 


Non-Ferrous Metal Castings.—Messrs. Oharles Carr, 
Limited, Woodlands Bell and Brass Foundry, Woodland 
Works, Smethwick, Birmingham, have sent us two 
booklets illustrating and describing their axlebox bear- 
ings, chill-cast solid and cored phosphor-bronze rod, and 
other non-ferrous metal castings. 


Orack-Detection Equipmen!.—A pamphlet illustrating 
and describing their “‘ Magnalite”’ fluorescent crack- 
detecting “ink,” ultra-violet mercury-vapour lamps 
and other equipment, has been sent to us by the Equip- 
ment and Engineering Company, Limited, 2 and 3, 
Norfolk-street, Strand, London, W.C.2. 


Water-Purification Plant.—The Pulsometer Engineer- 
ing Company, Limited, Nine Elms Iron Works, Reading, 
have sent us a.copy. of. a brochure. containing deteiled 
accounts of their water-purification plant for waterworks, 
paper mills, hydraulic plant, chemical works, gasworks, 
power stations, swimming baths, and other installations. 


Crane Brake.—The ‘Wagner Electric Corporation, 
6440, Plymouth-avenue, Saint Louis, 14, Missouri, 
U.S8.A., have sent us a leaflet describing their 8 in. by 
3 in. hydraulic crane bridge brake unit. This provides 
foot-controlled . braking for services tops, automatic 
spring-set’ braking for parking a crane, and automatic 
full-load braking to bring the crane to a gradual stop in 
the event of power failure. 


Fouse Service Cutouts and Power Fuse Boxes.— 
A catalogue issued by Siemens Electric Lamps and Sup- 
plies, Limited, 38-39, Upper Thames-street, London, 
5E.C.4, deals with the various types of house-service cut- 
outs and power fuse boxes which they market. These 
include single, double, triple and four-pole fuse boxes 

‘in Bakelite, the capacity of which varies from 5 amperes 
to 80 amperes when cartridge fuses are used and. fro: . 
5 amperes.to 60 amperes when wire fuses are employed. 
Bakelite and cast-iron sealing chambers and fuse boxes of 
various types, s» well as cartridge fuse links, are also 
listed. 


Vibration Analysis.—A new series of eight illustrated 
leaflets dealing with vibration analysis in engineering 
structures and mechanisms are now available on appli- 
cation to the Vibration Department, Messrs. de Havilland 
Propellers, Limited, Hatfield, Hertfordshire. Nos. 1 and 
2 deal with moving-coil vibrations: No. 3, with 
driving amplifiers for vibration and fatigue testing; 
No. 4, with piezo-crystal pick-ups; No. 5, with six- 
channel signal amplifiers; No. 6, with twelve-channel 
recording cameras; No. 7, with resistance strain gauges ; 
and No. 8, with the six or twelve-circuit steady stress 
measuring bridge. 


** ENGINEERING *’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPEOIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
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583,955. Dashpot Fuse. Allen West and Company, 
Limited, of Brighton, and V. L. Breeze, o* Brighton. 
(4 Figs.) July 3, 1944.—The dashpot fuse consists of a 
plunger engaging in a cylinder in which part of the 
movement of the plunger relative to the cylinder is free, 
and, over another part of its movement, the plunger is 
in engagement with a reduced throat of the cylinder. 
The engagement is usually between an enlargement on 
the plunger and the reduced throat of the cylinder, but 
difficulty has arisen in that very accurate machining 
of the enlargement is required. The invention overcomes 
this difficulty. Current flows from a terminal 1-at the 
top end of an insulating tube 2 through a fusible element 3 
and in series through two telescopic conductors 4 and 5, 
to a terminal at the bottom of the tube. The upper 
conductor 4 is biased downwardly by a spring 7 and is held 
up solely by the fuse 3, which passes through a hole in the 
conductor. When the fuse is broken by excess of current, 
the upper conductor 4 is pulled rapidly down under the 
surface of the arc-extinguishing oil 8 in the tube, and 
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any arc is extinguished. The upper conductor 4 carries 
@ cylindrical insulating plunger 9. When the conductor 
is pulled down, and just after its upper end is beneath the 
level of the oil 8, the plunger slides into a reduced throat 
and a liquid dashpot is established. The conductor con- 
tinues to move slowly until the plunger disengages the 
reduced throat. After disengagement, the conductor 
moves rapidly until it reaches the end of its travel, when 
auxiliary contacts 11 mounted on it engage the reduced 
throat. .The reduced throat is of conducting material 
and is connected through a second fuse to the line to 
which the terminal 1 at the top end of the tube is con- 
nected. Normally, circuit is established through the 
first fuse 3 and the second fuse is not in circuit. When 
the fuse 3 is blown the circuit is interrupted, and, after 
an interval determined by the slow passage of the 
plunger 9 through the reduced throat, is again established. 
through the second fuse owing ta the engagement of the 
auxiliary contacts 11 with the reduced throat, Four 
insulating piston rings 12 are mounted in grooves round 
the plunger so as to engage the reduced throat. Each 
piston ring 12 consists of a simple ring ‘with a small gap 





atone point. During engagement between the ring and 


the inner surface of the reduced throat the gap is partly 
closed. The gap is left slightly open to enable the oil 8 
to flow through it so that the conductor 4 may continue 
to move when the piston rings 12 are in engagement with 
the reduced throat. Each piston ring 12 is coned on 
the face which approaches the bevelled end of the reduced 
throat about an axis which is offset eccentrically from 
the axis of the ring in the direction away from the gap. 
The ring 12 engages the bevelled end of the throat at 
the point which is opposite to the gap, and this causes 
the ring to be pushed laterally. Further axial movement 
*| produces progressive closure of the gap until, when the 
cylindrical surface of the ring is in engagement with the 
san uae ce Or ae ees te ean 
tric. The angle of the coning of the rings is forty-five 
degrees, while the angle of the lead-in bevel of the 
reduced throat is thirty degrees, this ensuring that it 
engages the ring at the root of the cone. (Sealed.) 


583,818. Rotary Shaft Oil Seal. - Beldam Asbestos 
Company, Limited, of Hounslow, and W. R. Beldam, of 
Hounslow. (7 Figs.) February 21, 1944.—The seal is 
used on a rotary shaft operating in a stuffing box. Such 
seals ysually consist of a packing ring with an inner 
edge of lip form to engage a shaft and an outer part 
contained in a metal shell forced into the inside of a sur- 
rounding stuffing box. The metal shell must be a good 
fit in the stuffing box to prevent leakage of oil past it at 
the outer edge of the ring, and the shell, having been 
forced into the stuffing box, can only be moved with 
difficulty when replacement of the packing ring is neces- 
sary. Theinvention avoids this disadvantage and affords 
@ complete seal between the outer edge of the packing 
ring and the inner peripheral surface of the stuffing box. 
The seal is shown in section, the upper half being in the 
opere ‘ve condition, with pressure applied to the o** 
resilient part, and the lower half being in the inoper: 
condition ready for withdrawal. A single annular pack- 
ing ring 1 of rubber is used and the inner diameter of this 
ring is slightly less than that of the shaft 2 to which the 
seal is applied. At the edge 1a it is thinned to form a 
sealing lip which is curved towards the pressure side of 
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the seal and bears on the shaft. The outer diameter 
of the ring 1 is slightly less, while not subjected to 
pressure, than that of the inside wall of the stuffing 
box 3. The ring is clamped between two metal clamping 
rings 4 and 5 of the same external diameter as the pack- 
ing ring and placed in the stuffing box 3. Screws 7 
passing through the ring 1 and outer clamping ring 5 
engage in threaded holes in the ring 4. The internal 
diameter of the clamping ring 4 is such that it engages 
only the outer part of the packing ring 1 but the clamping 
ting 5 is a close fit on the shaft 2. When the screws 7 are 
screwed, home into the holes in the clamping ring 4 the 
outer part of the packing ring 1 is squeezed between the 
clamping rings and expanded outwards so that its outer 
edge firmly engages the inner peripheral surface of the 
stuffing box 3 in which the packing ring is pleced. The 
outer edge, when so compressed, provides the sole effective 
seal for preventing leakage of oil at the inner periphery 
of the stuffing box. The construction is used where the 
pressure of oil is comparatively low. When it is. desired 
to replace or repair the seal, the screws 7 are removed or 
loosened and the packing ring 1 and the two mets! rings 4 
and 5 can then be easily removed from the stuffing box 3. 
(Accepted December 31, 1946.) 








STANDARDS COUNCIL FOR TEXTILE INDUSTRY.—The 
Textile Divisional Council of the British Standards 
Institution has been formed recently under the chair- 
manship of Sir Raymond Streat. The Council will super- 
‘vise all the work relating to the standardisation of textiles 
carried out under the auspices of the Institution, Work- 
ing under the Council are five Industry Standards 
Committees, for cotton, jute, linen, rayon and wool. 
The five committées will be responsible to the Council 
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THE BRITISH INDUSTRIES 
FAIR. 

Tue British Industries Fair opened on Monday, 
May 5, and will remain open until Friday, May 16. 
As was usual before the war, it is being held simul- 
taneously in London and at Castle Bromwich, near 
Birmingham. The engineering equipment is con- 
centrated at the latter place, where, we are officially 
informed, 415 firms are occupying 123,630 sq. ft. of 
the 313,400 sq. ft. available. In addition, exhibi- 
tors in the electricity group total 210 and occupy 





in 1920 it took place at the Crystal Palace and 
simultaneously, for the first time, at Castle Brom- 
wich, where the engineering and hardware exhibits 
were displayed. In subsequent years, both the 
number of exhibitors and the space occupied in- 
creased, the number of the former reaching a 
maximum of 1,080 in 1933, while the latter attained 
304,526 sq. ft. in 1939. This year it is stated that 
the total floor space occupied is 316,754 sq. ft., 
the number of exhibitors being over 1,000. 
Although the Fair had to be suspended during the 
war, the useful part it had played in stimulating 
British industry did not remain unrecognised ; in 





not always welcomed at present, it would have 
been unwise to postpone any longer than was 
absolutely necessary such a demonstration that 
British industry is still a vital force. Indeed, the 
mere holding of the Fair, when industry and trans- 
port have still to recover from the shocks of war, 
is a gesture that is worth making., 

It may be recalled also that the intention of the 
originators of the British Industries Fair was to 
organise an exhibition which would enable both 
home and foreign buyers to examine the advances 
made in all classes of British manufacture. As far 
as the engineering trades were concerned, however, 
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78,354 sq. ft. Formerly, the Fair was held in 
February, but, in accordance with generally ex- 
pressed opinion, it has been changed this year to 
May. It is hoped that this will have the effect of 
attracting more overseas visitors, since, if the 
weather allows, it will make it easier to combine 
business with pleasure. 

As the Fair has not been held for eight. years, it 
may be recalled that it originated in 1915, when 
591 exhibitors occupied 88,714 sq. ft. of space at 
the Agricultural Hall, London; it was succeeded 
tather less successfully during the remaining war 
years by displays at the Victoria and Albert Museum, 
the Imperial Institute and the London Docks, while 





fact, as early as 1943 a committee, which had 
been appointed to consider post-war trade, recom- 
mended that it should be resuscitated as soon as 
possible and, in any case, within ‘wo years after the 
end of the war. Later, the pre-war Advisory Com- 
mittee, which was elected by the exhibitors to advise 
the Department of Overseas Trade, definitely recom- 
mended that the Fair should be held in 1947, and 
that the main emphasis should be placed on export. 
Although this decision has been criticised—and it 
was not lacking in boldness at the time it was made— 
events may well prove that it was correct ; for, in 
spite of the fact that the main object of such an 
exhibition is to obtain orders, and that orders are 











Fic. 4. 3-Ton Mosrmz Crane; Mazssrs. R. H. Neat anp Company, 
LIMITED. 


the Fair between the wars gradually tended to 
become somewhat specialised. This was due partly 
to the fact that many branches of the industry 
were catered for by their own exhibitions and partly 
to the fact that the heavy industries section was 
held in the Midlands. The holding of specialised 
exhibitions resulted in the gradual elimination from 
the Fair of a number of products representing 
important sections of the engineering industry, 
while its location resulted in a ominance of pro- 
ducts associated with that area. This rather pard- 
chial character is again evident on the present 
occasion and has probably been influenced to a 
considerable extent by transport difficulties. 
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Fie. 5. Automatic Stup-WELDER; ENGLISH ELEcrric Company, LIMITED. 


This year, too, it has again been difficult to 
classify the exhibits, although it may be mentioned 
that the excellent display of pressings and of the 
tools with which they are made is repeated. There 
seems to be less woodworking machinery than 
before the war, and heavy plant, whether mechanical 
or electrical, is not conspicuous. In fact, the elec- 
trical firms seem to have concentrated on displays of 
either domestic equipment or electronic apparatus, 
with the addition of effective illustrations of the 
latest methods of lighting. Limitations of paper 
supply prevent us from devoting more than a 
comparatively restricted space to descriptions of the 
exhibits ; and no attempt has been made to arrange 
the references in any particular sequence. 

The exhibit of Muir-Hill equipment which is 
being shown on the stand of Messrs. E. Boydell and 
Company, Limited, Elsinore-road, Old Trafford, 
Manchester, 16, affords visitors to the Fair an 
opportunity of inspecting two new types of dumper 
and a new pattern of shunting tractor. The 20B 
dumper, illustrated in Fig. 1, on page 373, is designed 
to carry 5 cub. yd. of material by struck measure 
and 6 cub. yd. heaped; that is, 6 to 7} tons by 
weight, _The machine is 16 ft. 1 in. long overall, 
witha wheelbase of 9 ft., and can be driven either 
the. body first, as a dumper, or with the. radiator 
firsts ag a fully legal road vehicle. Good visibility 
is attained by placing the driver’s seat in a high 
position; ‘which can be enclosed in an all-weather 
cab. Accornmodation is also provided for a driver’s 
mate. The machine is driven by an A.E.C. 7-7-litre 

six-cylinder compression-ignition engine with a bore 
oft 105mm. and a stroke of 146 mm. The engine is 
governed at a speed of 1,800 r.p.m., at which it 
transmits 96 brake horse-power. Cooling is by a 
radiator and large-diameter fan, the air being drawn 
in through an oil-bath air cleaner with an oil capa- 
city of 1 quart. A lubricating oil filter is also pro- 
vided in the high-pressure system. 

The clutch is of the Borg and Beck single-disc 
dry type and is 16 in. in diameter. It is operable 
by the left foot in both the forward and reverse 
driving positions. The gearbox is of the constant- 
mesh type giving four speeds forward (in the vehicle 
direction) and three speeds reverse (in the dumper 
direction), the road speeds being 30-3, 16-2, 8-45, 
and 4-65 m.p.h. in the former case and 16-2, 8-45 
and 4-65 in the latter direction. Both the main 
gearbox speed-change selection and the forward and 
reverse selection are operated by remote control 
levers, which are situated centrally with respect 
to the driver for’ both driving positions. The 








separate reversing lever is designed to give an easy 


change in both directions without shifting the gears 
in the main box. The propeller shaft is ‘‘ Layrub” 
jointed: with couplings of generous size to damp the 
driving shocks. The driving axle is of the double- 
reduction type, the first stage being by means of a 
spiral-bevel drive and the second by a double- 
helical spur gear giving an overall reduction of 
9-56 to 1. The axle shafts are of the fully-floating 
type with the wheel hubs mounted on Timken 
taper-roller bearings. A torque arrestor is fitted to 
prevent torsion, due to heavy driving and braking, 
from causing the springs to wind up. The rear 
springs are of the semi-elliptical underslung type, 
while those at the front are of the laminated trans- 
verse pattern backed up by coil stabiliser springs. 
This arrangement is designed to give the vehicle 
maximum stability in the rough, while allowing 
the freedom which is usually obtained with a 
centre-pin steering axle. The latter is of a rect- 
angular section and gives a lift of 18 in. for each 
wheel. The steering gear is of the Marles double- 
roller type. Both foot and hand brakes are fitted, 
the former being actuated by either right-foot pedals 
and operating on all links. The hand brake is 
mechanical and acts on the rear hubs only. The 
frame of the dumper consists of 12-in. side members 
with four cross members, the frorit member alsd 
acting as'a bumper. .Two types of body are avail- 
able, one for very heavy duty and the other lighter, 
for use when ‘‘ muck shifting.” Both types are fitted 
with anti-rattle fabric on the base to prevent the 
body. from bouncing when the vehicle is’ running 
light. and fast. The electrical system tes at 
24 volts, the usual side and tail lamps being provided 
as well as two large head lamps. 

The 14B dumper, which is illustrated in Fig. 2, 
is designed to carry 34 cub. yd. struck measure and 
4} cub. yd. heaped load. Itis 13 ft. 6in. long overall 
and has a wheel base of 7 ft.6in. It is equipped 
with a Perkins Diesel engine with an R.A.C. rating 
of 29-4 h.p., and with a main gearbox which gives 
four forward speeds. The gear changes are affected 
by a balanced lever. The auxiliary reversing gear- 
box, which is operated by a remote-control lever, 
gives a reduction in the vehicle direction of 1-55 
to 1, and in the dumper direction of 2-18. to 1. 
The vehicle can thus be reversed in any gear. 
When the engine is running at 1,800 r.p.m., the 
maximum speeds in the vehicle and dumper direc- 
tions are 25 m.p.h. and 16-9 m.p.h., respectively. 
The power unit, comprising the engine clutch and 
main and auxiliary gearboxes, is carried on three- 
point flexible mountings. The steering axle is 
fitted with stabiliser springs and the steering 
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Fie. '6. TorograrH; Messrs. Daviy BRowN 
AND Sons (HupDERSFIELD), Limrrep. 


wheels have hydraulically-operated brakes, those on 
the driving: wheels being actuated’ mechanically. 
The main frame is of heavily-braced 8-in. channel. 
The electrieal system operates at 12 volts. and 
starting ie facilitated by the use of Kigass pre- 
heating; 

The Chaseside Engineering Company, Limited, 
Station Works East, Hertford, are showing one 
of their standard shovels, the general appearanc: 
of which will be clear from Fig.'3, on page 373. 
The frame is fabricated from rolled-steel sections. 
The boom and jib are constructed from electrically - 
welded channel-section: steel:and the jib is adjust- 
able for height so that the machine can work in 
confined . The overall length is 15 ft, 3 in. 
and the wheelbase 6 ft. 74 in. The turning radius 
is about 15 ft. Operation is by 3 four-cylinder 
four-stroke petrol engine, with an output of 35 brake- 
horse-power at 1,500 r.p.m. This drives through 
gearbox which gives four forward speeds and one 
reverse speed. The final drive is by crown wheel and 
pinion to a cross shaft which embodies a differential, 
and from the cross-shaft to the axle shafts through 
a gearing. The hand brake is of the multi-plate 

type and there are also independent foot brakes of 
the internal-expanding two-shoe type. The winding 
gear consists of a friction-type winch with double 
friction drum, the small rollers being manufactured 
from a long-wearing friction fabric. The drive from 
the engine is by a Renold Duplex. }-in. pitch 
chain. There is an automatic brake.on the drum 
shaft. All the operations are controlled by a single 
hand lever 

The exhibits on the stand of Messrs. R. H. Neal 
and Company, Limited, Planet House, Ealing, 
London, W.5, included a number of. post-war 
models of their mobile cranes, from }-ton to 6-tons 
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capacity, and of their 8-cwt. to 15-cwt. portable 
petrol-engined cranes. The Q 3-ton mobile crane, an 
illustration of which appears in Fig. 4, is about 
11 ft. long and 8 ft. wide over the tyres. Its wheel- 
base is 7 ft. 3 in. and the track 6 ft. 8 in., while the 
maximum height over the A frame is 11 ft. 9 in. 
The undercarriage is mounted on oversize heavy- 
duty pneumatic tyres, so that the ground clearance 
is ample. The power unit consists of a 30-h.p. 
Ruston three-cylinder oil engine, which is mounted 
in the tail of the crane and is connected to the main 
transmission by a toggle-operated disc clutch and 
a train of spur gearing, carried in ball bearings, 
running in oil and connected to one of the firm’s 
silent safety units for the hoist motion. This motion 
gives a speed of 75 ft. per minute on a double rope 
and of 150 ft. per minute on a single rope, and is 


designed to allow of high-speed lowering when the: 


hook is empty. The travelling motion consists of 
totally-enclosed gearing running in oil and provides 
for two speeds—1l} m.p.h. and 3} m.p.h.—in each 
direction. It is fitted with an automatically- 
reversing free wheel which is claimed to give all 
the advantages of the differential drive without 
such disadvantages as wheelspin and excessive tyre 
wear. The derrick motion is fitted with an auto- 
matic safety brake, which is driven from travelling 
clutches, and the jib can be lowered to the horizontal. 
Full-circle slewing is provided on a dual roller path 
with hook rollers, the drive being through large- 
diameter plate clutches and enclosed gearing, so as 
to give a speed of 34 r.p.m. The outside diameter 
of the turning circle is 36 ft.6 in. The steering is 
power-operated, but is controlled by a normal steer- 
ing wheel which actuates small reversing clutches 
in the box at the base of the steering column so 
that power is transmitted from the engine to the 
steering mechanism. The driver is thus relieved 
of strain and, it is stated, can easily steer the crane 
with one hand, the other being left free to deal 
with the remaining controls. All the levers are 
grouped conveniently near the driver’s seat and 
their number is reduced to a minimum by the use 
of special gate changes. As the driver is seated 
high up in a raised turret, he has a clear view all 
round tke crane. There are also windows in the 
tear of the cab so that he can see any low obstruction 
when re 

The exhibit ‘of the English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, 
covers examples of the firm’s fuse gear, instruments 
and meters, electronic equipment, and domestic and 
welding appliances. Included in tlie electronic 
section is a colour-matching indicator, suitable for 
use in the paint, dye and fabric industries, and 
& motor controller, whereby direct-current motors 
can be operated from a single phase or. three-phase 
supply, thus giving infinite stepless control of 
both ‘speed and torque. An electronic wiferential 


AT THE BRITISH INDUSTRIES 








7. Mono Mrytna Pump; Messrs. ‘Mono Poumpes, Limrrep. 


analyser is shown in the instruments section, and 
there is a tip-clearance indicator in which a cathode- 
ray tube is used to measure turbine blade expansion 
and clearance under actual working conditions. 

Among the equipment in the welding section, men- 
tion may be mad: of the stud welder, an illustration 
of which is given in Fig. 5, on page 374. This consists 
of a gun tool in which the stud is located by a special 
chuck. The gun is located accurately and firmly 
by three adjustable legs, so that the stud can 
be welded vertically to the work. Operation is 
entirely automatic, the welder having only to 
press a trigger on the gun tool to complete the 
welding process in less than 1 second. The studs 
are made of mild stee] and embody a small accu- 
rately dimensioned tip at the welding end. The 
chuck in which the stud is held is spring-loaded, 
the spring being released by an electricul device 
in the gun tool. When the switch trigger on 
the gun is pressed, a special mechanical timing 
device, which is mounted on the current regulator- 
tank, comes into operation. This device is operated 
by a relay which is supplied with direct-current 
from an auxiliary transformer and rectifier and, in 
turn, starts a small timing motor. This motor 
drives a shaft, on which there are a number of 
cams, through reduction gearing ; and these cams 
open and close auxiliary switches in sequence. 
Once the motor has been started, it continues to 
rotate until the weld is completed, thus taking the 
control out of the hands of the operator. 

The welder is connected to a standard 50-cycle 
alternating-current supply, the pressure of which is 
stepped down to a suitable value by a transformer. 
This secondary voltage is then rectified by an 
ignitron, which, together with the auxiliary equip- 
ment for operating it, is oil-immersed in a steel tank. 
The operator can adjust the current to the correct 
value for the various sizes of stud by a switch on the 
regulator. The timing mechanism is also controlled 
by a switch, so that the time is suitable for the 
diameter of stud being used. These switches are 
Operated from outside the tank. The sequence of 
operations, therefore, is that, after the current and 
time have been set, the gun, with the stud held in the 
chuck, is located in the exact position on the parent 
plate. When the trigger is operated, direct-current 
flows from the plate through the stud and the pip 
at the base of the latter is fused. After a pre- 
determined time, the current in the control circuit 
on the gun tool is switched off by the timing mechan- 
ism, so that the stud is forced by spring pressure 
into the molten pool on the plate and welded to it. 
The main current is then switched off by the timing 
mechanism. 

The exhibits on the stand of Messrs. David Brown 
and Sons (Huddersfield), Limited, Park Gear Works, 
Huddersfield, include a representative selection 
of gear and gear units, bronze and alloy-steel 
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Fig. 8. 
Messrs. Puiires Lamps, 


‘**Easy CLean” Maanetic Ficrer ; 
LIMtrEeD. 


castings, and the ancillary tools and. instruments 
used by. them and their associated firms. Among 
these mention may be made of two instruments 
which have been produced in the laboratories of 
the organisation. The first of these is a polariscope 
to facilitate the accurate determination of the maxi- 
mum stresses to which materials are subjected in 
service. It has been usual in the past to calculate 
these stresses mathematically, but this was always 
complicated and tedious and, in many cases, did not 
provide true solutions. Consequently, empirica' 
formule of doubtful origin and accuracy were 
employed, with the inevitable result that the working 
stresses, owing to the demands of safety, were over- 
estimated. The polariscope, by giving more accu- 
rate results, will often reduce the cest of production. 
It is claimed that the method lends itself admirably 
to the study of gear-tooth forms and to the deter- 
mination of the most suitable sizes for fillets and 
the roots of the teeth. 

The topograph, shown in Fig. 6, opposite, has been 
developed as an accurate and economical means of 
recording the roughness of any suitable material 
surface, thus providing inspectors with a means 
of ensuring that the specified standards of finish 
have been complied with. This instrument consists 
of a table on which is mounted the object to be tested 
and a tracer arm with a spherically-mounted skid 
which rests on the surface that is being examined. 
The tracer point p.sses through the centre of the 
skid and is held in contact by a force of a few 
milligrams, which is applied by a light spring. The 
tracer point is carried by the short arm of a lever, 
the other end of which is fitted with a vane or 
“chopper.” This vane partly intercepts a jet 
of air which is directed at an orifice 0-02 in. in 
diameter, at a pressure between 35 Ib. and 90 lb. 
per square inch. The pressure. built up at the 
orifice is conveyed to a relay which applies propor- 
tional pressure to a spring-loaded diaphragm oper- 
ating a pen. The ratio of pen movement to tracer 
movement may be either 10,000 or 20,000 to 1; 
in other words, a pen movement of 0-1 in. corre- 
sponds to a roughness depth of 10 or 5 micro-inches, 
depending on the setting of the instrument. The 
response of the instrument is uniform for all wave- 
lengths greater than about 0-0005 in. This means 
that, for any surface likely to be of interest in 


mechanical engineering, irregularities of all wave- 
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lengths are reproduced with uniform magnification. 
The tracer skid is traversed over the surface to be 
tested by means of hydraulic pressure, which is 
exerted on the tracer arm. The motive power for this 
purpose comes from a falling weight which rotates 
a roller. This roller draws the chart paper beneath 
the pen and at the same time ionately 
compresses a metal bellows, connected by a flexible 
pipe to similar bellows which give motion to the 
tracer arm. The weight also acts as a piston to 
force oil through a throttle valve which is adjusted 
to give a suitable speed of descent. The normal 
speed of traverse over the work is 0-05 in. per 
minute. This co; ds to the completion of a 
topogram 10 in. long in 2 minutes. We understand 
that the instrument can produce surface-finish 
records for any component that can be placed on 
its table, if the weight of that component does not 
exceed 100 lb., and if the surface to be tested is 
not more than 18 in. above the underside of the 
component. The region to be tested must also 
be not more than 6 in., measured horizontally, 
from the component’s nearest point to the column. 
Records can be taken from points on bored sur- 
faces at distances up to 6 in. from the mouth of 
a bore not less than 1 in. in diameter, and at 
distances up to } in. from the mouth of a bore 
of diameter between $ in. and 1 in. A 
gram can also be taken, it is claimed, from any 
surface that is approximately horizontal anon 
object of any size, provided that the tracer head 
can be supported in suitable relation to the surface 
and that connection is maintained with the instru- 
ment by flexible hose. 

Messrs. Mono Pumps, Limited, 67, Clerkenwell- 
road, London, E.C.1, are showing a selection of their 
pumps for industrial, agricultural and domestic 
purposes, arranged as for fixed and portable installa- 
tions. These include stainless-steel models with a 
non-contaminating rubber stator for dealing with 
food and beverages, ‘and others which have been 
specially developed for injecting brine for the curing 
of bacon and ham. A pattern with a cast-iron 
ebonite-lin' d housing and corrosive-resisting rotating 
parts has been designed for pumping chemicals, 
including plating solutions, and another unit is 
capable of dealing with the abrasive mixtures used 
in the pottery industry. An illustration of a 
typical pump is given in Fig. 7, on page 375. 

All patterns consist essentially of a hardened 
corrosion-resisting metal rotor of helical-spiral 
form, which rotates in a stator of natural or syn- 
thetic rubber. The rotor is driven through universal 
couplings and has a rolling motion which, it is 
claimed, ensures a high resistance to wear. This 
combination is designed to be abrasive-resisting and 
the rotating elements are lubricated by the liquid 
that is being pumped. The inner surface of the 
stator is in the form of a double helix, while the 
rotor has a single scroll, the pitch of which is half 
that of the stator. The motion of the rotor is com- 
posite. It is turned about its axis by the rotation 
of the pump shaft and, at the same time, the axis 
itself moves in a small circle in the opposite direc- 
tion. The drive is so arranged that each cross- 
section of the rotor traverses the stator along a 
straight-line path, the plane of which is perpendicu- 
lar to the stator axis. The stator is shaped internally 
to accommodate this action. The rotor maintains 
& constant seal across the stator and this seal travels 
continuously along the stator, so that a uniform 
and positive displacement is produced. The 
motion may be compared to that of a pinion which, 
rotating about its own axis in, say, a counter- 
clockwise direction, at the same time moves clock- 
wise round the inside of a fixed invert gearwheel. 
The progressive of the rotor section across 
the co ding section of the stator, and the 
“flow” of the rotor scroll, it is claimed, enables 
the pump to prime itself with certainty even 
with a very high suction head, and to retain its 
self-priming properties, even when dealing with 
viscous liquids. 

The exhibits on the stand of Messrs. Philips 
Lamps, Limited, Century House, Shaftesbury- 
avenue, London, W.C.2, include a complete range 
of magnetic filters for the cleansing of lubricating 
systems, machine tools, coolants, fuel oils, paints, 


varnishes and ceramics. Battery chargers, high- | and 





frequency generators for the induction heating of 
metals, and arc and resistance welding plant are 
also shown. The magnetic filter illustrated in 
Fig. 8, on page 375, has been designed to meet the 
aoa yea, PEN op RR 
where ferrous contamination is very heavy, and 
quick and easy cleaning is of first importance. 
magnet is housed in a chamber which seals it 
from physical contact with the operating fluid 
in the lubricating or coolant system. The trapping 
cages, however, are fally magnetised while the 
magnet is in this chamber. To demagnetise the 
cages for cleaning purposes it is only necessary to 
lift the magnet from its housing by the ring shown. 
This can be accomplished without interference with 
any other part of the filter assembly or circulating 
system. The contaminated cages that remain in 
the pipe-line assembly are i as soon 
as the magnet is removed; thus the ferrous con- 
tamination can be quickly flushed from the filter 
cages by the circulating fluid. A second outlet has 
been provided so that, when the filter is being 
cleaned, the contamination can be drawn off into a 
separate drying bucket. The filter illustrated is 
suitable for systems up to a capacity of 700 gallons 
per hour. 

The filter shown in Fig. 11, on page 384, has been 


topo- | specially designed for marine-engine filtration and is 


capable of filterng from 8,000 gallons to 12,000 
gallons of oil per hour. A typical plant of this kind 
is one which is to be installed on the French vessels 
which are now being built at Cowes by Mesars. 
J. Samuel White and Company. It consists of three 
magnetic units in parallel so that cleaning can be 
effected without interrupting the oil flow. This is 
done by diverting the flow to one or other of the beds 
by manipulating worm-operated cocks on the suction 
side of the plant. The bank not in use can then be 
opened up, the units taken out and the cages removed 
for cleaning. Drain cocks are fitted to the chambers, 

In addition to a number of models of their well- 
known grinders and disintegrators, Messrs. Christy 
and Norris, Limited, Chelmsford, are exhibiting an 
Essex mill, an illustration of which appears in Fig. 9, 
on page 384. This machine was introduced to meet 
the demand for a low-powered equipment for farm 
use, and is designed to grind cereals, peas and beans 
to any desired grist. oThe standard unit consists 
int of a built-in 3 brake horse-power electric 
motor or petrol engine, driving a countershaft at 
3,000 r.p.m. The mull is fitted with a suction 
feed and the inclusion of a fan, though not abso- 
lutely necessary, is recommended as this enables full 
capacity to be cbtained and the product to be blown 
through overhead pipes to a storage bin which is 
placed within 30 ft. of the grinder. The feed is 
operated and controlled by the draught set up 
by the mill itself, no mechanical drive being 
necessary. When corn is supplied to the mill 
continuously from an overhead bin, it is convenient 
to fit an electric cut-off switch in the feed hopper 
so that the mill is shut down automatically when 
the bin becomes empty. This enables the plant to 
be run unattended. Two-way valves can be 
inserted in the pipe runs to allow delivery to take 
place into one of a number of bins. 

Fig. 10, on page 384, is an illustration of a pul- 
veriser which is being shown by the same firm. This 


has been designed for grinding such materials as | financial 


horn, bone, coal, raw limestone, chalk, cattle cake 
and cork slab, and any bulky material with which 
feeding dfficulties would occur with a disintegrator. 
An iron trap is inco to collect any tramp 
iron which may find its way into the machine. The 
machine is made in five sizes, varying from 18 in. 
by 8 in. to 24 in. by 24 in., and is designed for belt 
drive from an electric motor or an engine. 

Messrs. Aeraspray Manufacturing Comeany, 
Limited, 179-213, Thimble Mill-lane, Birmingham, 7, 
are exhibiting a number of examples of their 
spray-finishing equipment, including spray guns 
for the applicstion of all types of industrial finishes, 
air rectifiers and pressure-feed containers with 
compressed-air motor-driven agitators. The spray 
guns are built on Duralumin forged bodies 
with bronze wearing parts and and needles 
Aeraspray air-compressing 
org shown includes fixed industrial single-stage 
two-stage compressors, portable compressing 





sets and a special low-weight model for spraying 
anti-malaria compound in tropical countries, and 
is illustrated in Fig. 12, on page 384. On view 
also, are a complete range of industrial fume 
exhaust equipment incorporating high-speed high- 
pressure fans. These are driven either by totally- 


The | enclosed motors or, where explosive fumes are 


likely to be encountered, by Buxton-certificated 
flame and explosion-proof motors. Mention may be 
made also of the water-wash spray booth, shown 
in operation. In this type of booth, the overspray 
from the gun impinges against a falling water cur- 
tain and is then drawn through compartments in 


fact that about 95 per cent. of the solids are removed 
from the exhaust air duct, cleaning need only be 
carried out at infrequent intervals. The Aeraspray 
gas-fired radiant-heat oven, which is shown, is 
intended for paint baking. It radiant- 
heat panels of the black emitter type and is built 
on a struct val-steel framework with the spaces 
between the radiant-heat units panelled in polished 


aluminium. 
(To be continued.) 
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The World of Industry. By A. P. Youna. George Gill 
and Sons, Limited, 67-68, Chandos-place, London, 
W.C.2. [Price 12s. 6d.] 

THE numerous exhortations addressed to the nation 

in the last year or so have laid emphasis on the 

importance of mining, agriculture, transport and 
manufacture, the latter usually being referred to as 
production. As these are the main material 
activities on which the well-being, and even the 
continued existence, of a modern State is based, it 
is proper that their importance should be accentuated 
in the present chaotic condition of a large part of 
the world. There are many who contend, however, 
that the malaise from which this and some other 
countries are suffering is basically a spiritual one 
and that salvation lies more in a change of heart 
than in the development of industrial procedure. 

In this book, Mr. A. P. Young, who addresses 
himself mainly to the younger generation, sets out 
to show that, while material progress is based on 
mechanical and scientific advance, it cannot attain 
full fruition unless it is laid on a spiritual foundation. 
Striking a note of moral and even religious.earnest- 
ness th:. ‘hout, his theme is that industry has a 
worthy j.rt to play in the cultural and moral 
advance of society and that those whose life work 
lies within its sphere will find an ‘‘ avenue is open to 
them for a life of full and worthwhile service.” In 
order that young workers shall have an understand- 
ing of the constitution of the activities in which they 
are employed, interesting descriptions are given of 
the four-main branches of industry under the titles 
** Movement,” “ Growing Things,” ‘‘ Mining Things, ” 
and “‘ Making Things.” The latter is treated in the 
greater detail and’ the operation of an engineering 
factory, its equipment, method of control and 
organisation are dealt with. Finally, as 
an incentive to youth, the careers and achievements 
of various manufacturers, such as Lord Hirst and 
Sir Robert Hadfield, are recorded. 

Mr. Young writes with such obvious earnestness 
and sincerity that some diffidence must be felt in 
introducing a critical note into a review of his book. 
He takes up a socialistic attitude throughout, 
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of living for all people,” which he envisages, is to be 
attained. He gives much advice on ment, 
a matter on which he speaks with the authority of 
extensive experience, but equally specific instruc- 
tions addressed to workpeople might have been of 
value. In the chapter dealing with mining, it is 
stated that “there is clearly only one legitimate 
purpose—production for service” and a list of 
desirable “‘standards of performance” is given. 
This covers such matters as wages, hours of work, 
quality control, research, etc., but there is no item 
directing the attention of the miners to the fact that, 
if they would dig as much coal as they used to do, 
not many years ago, when they had less mechanical 
equipment and lower wage rates, the fuel difficulties 
of the country would be largely solved and its 
financial position greatly improved. 





Control Charts in Factory Management. By WiL1aM B. 
RicE. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York, 16, U.S.A. [Price 2-50 
dols.} Chapman and Hall, Limited, 37, Essex-street, 
London, W.C.2. [Price 15s. net.) 

NzrrHER the title nor the publishers’ note on the 

dust cover makes it clear that this is actually a book 

on statistical quality control. The book is very 
simply laid out. After a few introductory chapters 
on statistical control and the role of inspection, the 
main substance of the text is contained in three 
chapters. The first of these deals with charts for 
variables, or X and R charts, in which quality is 
described quantitatively in terms of dimensions, 
weights, or other characteristics. The second deals 
with charts for attributes, in which inspection is 
visual or by *‘ goand no-go’ gauges, with the product 
classified as either good or bad. These are known as 
pand pn charts. Then follows a very interesting 
chapter giving a number of illustrative case histories 
of control charts which show the successful applica- 
tion of statistical quality control to such diverse 
problems as the control of inspection itself; the 
comparison of the products of three subcontractors 
and the comparison of the same product made by the 
prime contractor ; the comparison of operations, of 
workmanship and of individual output; and the 
study of flow of production and cost tolerances. 

Finally, there is a chapter on the organisation of a 

statistical quality-control programme. 

The author keeps clearly in view throughout 
that the great value of statistical quality control 
is that it sets a dividing line between deviations 
due to causes too numerous and too small to be 
assigned, and those due to causes which can be 
assigned provided they are looked for properly. 
For instance, each of the case histories is much’ 
more than a record of a mere process of segregation 
or comparison ; it illustrates how, by assigning 
the causes of the disparate results, permanent im- 
provements in the process, or, as in the case dealing 
with the comparison of the same product made by 
prime contractor and subcontractor, in human 
relationships between the parties concerned in the 
process, can be effected. Benefits such as these, 
however, are not obtained by any automatic appli- 
cation of statistical methods. They depend entirely 
on the correct grouping of small samples in such a 
way that the suspected assignable causes of trouble 
can be detected by differences between one sample 
and another. This requires engineering experience 
and knowledge of a high order, and even so may 
entail several trials and mistakes, before the most 
informative grouping is found. 

No attempt is made to go into the statistical 
theory underlying the formule for establishing 
control limits, and indeed, the author apologises 
in his preface for having to include them at all. 
It is, perhaps, a matter for criticism that, as a 
result of the author’s reluctance to touch on mathe- 
matical theory, the reader may be a little mystified 
when the method of constructing the control charts is 
actually described. He is told to use certain sym- 
bols and is given formule and graphs for evaluating 
them; but, after having everything explained with 
such admirable clarity up to that point, it is rather 
disconcerting to be asked to take so much on trust 
just at the point of getting down to business. 
Nevertheless, if the subsequent chapters are read 
several times—as they Will need to be if they are 
used for reference—the basic rationale of the method 
thould become fairly clear. 


As an American publication, the book naturally 
refers almost entirely to American work on this 
subject. This is a pity from the British engineer’s 
standpoint, as so much valuable material has been 
published in this country which is more accessible 
to him. Taken solely by itself, however, Mr. 
Rice’s book is an excellent guide for the practical 
factory . If he has read nothing else on 
the subject, he should be able with its aid to make 
fruitful experiments in the application of statistical 
quality control in his own works, provided that he 
heeds the author’s warnings of possible pitfalls. 





The Vector Operator j. By F.C. Guu. Sir Isaac Pitman 
and Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 7s. 6d. net.) 

PuysicaL quantities are of two kinds—scalars 
and vectors. A scalar quantity can be specified 
uniquely in terms of a number expressing its magni- 
tude, measured by some appropriate means in 
terms of some convenient unit. A vector quantity 
requires for its complete specification an indication 
of direction as well as a statement of magnitude. 
Special mathematical methods have been devised 
to deal with vector quantities and, once these are 
mastered, the study of any subject involving vectors 
is materially abbreviated. It is the aim of this 
little book first to explain these mathematical 
methods and then to apply them to solve certain 
problems in alternating-current engineering. 

A vector admits of geometrical representation 
in terms of a length defining its modulus and an 
angle defining its argument, and specifying its 
orientation with respect to an assigned axis so that 
operations on vectors can be carried out by graphical 
construction. The same vector can also be e 
as a complex quantity and written in the form 
a +76, where a is the real or in-phase component 
and 6 the imaginary or quadrature component. It 
is shown in Chapter I that the operations of addition, 
subtraction, multiplication and division of complex 
numbers can be effected by the application of the 
ordinary rules of algebra, provided that, in the 
resulting expressions, j? is replaced by —1. In 
Chapter II complex notation is applied to single- 
phase series and parallel circuits, while in Chapter 
III it is extended to cover two-phase and three- 
phase systems. The underlying electrical principles 
are assumed to be familiar to the reader. Chapter 
IV shows how a complex number can be expressed 
in the exponential form the advantages of which, 
as compared with the rectangular and trigonometri- 
cal forms, are brought out by illustrative examples. 

In addition to the examples worked out in the 
text, sets of exercises are provided at the end of 
each chapter and answers to them are supplied. 
Certain statements, such as that at the foot of 
page 19, are not strictly accurate as they stand, and 
on page 43, an index 2 is missing from the expression 
for cos @. Greater consistency in the number of 
significant figures given is desirable and it would 
have been useful to point out that tables do exist 
to facilitate the conversion from rectangular to 
polar co-ordinates: the table prepared by Dr. 
J. C. P. Miller and published by the Scientific 
Computing Service is particularly convenient. 
Mr. Gill’s book should prove helpful to the beginner. 





AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
50th annual meeting of the American Society for 
Testing Materials is to take place at Chalfonte-Haddon 
Hall, Atlantic City, from June 16 to 20. The programme 
will include 20 technical sessions and 250 meetings of the 
Society’s technical committees will also be held. Upwards 
of 150 technical papers and reports will be presented. 





JUBILEE OF THE MARCONI COMPANY.—The 50th 
anniversary of the Marconi Company was celebrated 
in London on Wednesday, April 23, by an exhibition 
at Queen’s House, Kingsway, at which the developments 
of Marconi’s invention from the first crude apparatus 
to the most modern equipment was shown. A conven- 
tion of 50 delegates from 30 countries was also 
opened in London by Sir George Nelson, on Monday, 
April 28, and closed on Wednesday, May 7. During this 
convention a number of conferences were held and visits 
were paid to the principal research and development 





establishments of the Marconi and English Electric 
Companies. 





GEOLOGY IN CIVIL ENGINEERING.* 
By Roczr Ruoapzs.t 
(Concluded from page 329.) 


The Palisades Dam Site Intrusive.—At Palisades 
Dam site, in south-eastern Idaho, preliminary drilling 
disclosed in the left abutment a tilted tabular mass of 
andesite, 300 ft. thick, underlain and overlain by beds 
of clay, silt, and conglomerate. Preliminary designs 
contemplated three large tunnels in the left abutment, 
two for outlet works and one for the spillway. The 
geologist was given tentative locations and elevations 
of the pro’ tunnels and was requested to determine 
whether tunnels could be _— exclusively in the 
andesite. The solution of the problem lay in determin- 
ing the regularity of the lower surface of the andesite 
body. It was reasoned that, if the andesite had been 
em as an extrusive flow during the deposition 
of the surrounding sedimentary series, the lower surface 
would be roughly regular and little or no drilling would 
be necessary to establish its position with respect to 
the tunnel lines. On the other hand, if the andesite 
was intrusive in the sedimentary series, the lower surface 
could have any configuration whatever; in this case, 
the relationship of the lower surface of the andesite 
to the tunnel lines would be determinable only by 
extensive drilling. Field studies were inconclusive, 
but petrographic analysis of thin sections of the andesite 
and the adjacent sediments demonstrated that the 
andesite was intrusive. The additional drilling could 
not be eliminated from the eee pro; 5 
In other instances, the petrographer has been asked to 
determine the orientations of planes of micro-fracturing 
of a rock, to ascertain the degree and character of wea- 
thering, its mineralogic composition, and many other 
— of importance to special problems. 

The Columbia Basin Landslides.—Grand Coulee Dam 
impounds Lake Roosevelt, which is 150 miles in length. 
The lake fills a gorge of the Columbia River which, 
during glacial times, was dammed by ice and received 
lake sediments which were deposited in thicknesses 
of hundreds of feet. These sediments, known as the 
Nespelem formation, were subsequently trenched and 
now form terraces which stand high above the lake’s 

Some large prehistoric landslides had occurred 
before the reservoir was filled, but new slides occurred 
in considerable number after the lake was impounded, 
especially when the lake was drawn down from a high 
to a lower level. Farms, highways, and a railway 
would be endangered if slides occurred at certain loce- 
tions on the reservoir rim. To determine the extent to 
which such areas should be condemned and reserved 
from use, it was necessary to classify the entire reservoir 
rim in terms of relative landslide potentiality. A 
geological survey classified the different kinds of mate- 
rials exposed on the edges of the reservoir, measured 
and ma the old and new slides in both plan and 
profile, identified different types of Nespelem silt, and 
obtained a for laboratory study. 

Although the immediate engineering problem—how 
much land and which land to remove from use—was 

ickly solved, the laboratory studies are continuing in 
the interests of analysing further the mechanisms of 
landslides in general, Petrographically, the Nespelem 
sediments are ultra-fine rock flour of fluvio-glacial 
origin ; the particles are clay-sized, but mineralogically 


they are mainly quartz and feldspar. The permea- 
bilities, angles of internal friction, apparent cohesions, 
pore pressures and related properties have been deter- 


mined for the various facies of the formation. One 
aspect of the Nespelem sediments intrigued the 
analysts. The sediments in place sometimes 
natural moisture contents which exceed 50 per cent. ; 
yet, after the material is oven-dried, no more than 
25 per cent. of moisture can be added to them before 
they lose all solidity and assume a semi-liquid consis- 
tency. How was the initial water retained? The 
answer, when obtained, will doubtless also explain an 
interesting phenomenon observed in the field: the 
natural material will stand indefinitely on vertical cuts 
if undisturbed, yet, if dug with a _— shovel or other- 
agit of rapa of'3 or 3 deg. The ciotasbence pyar. 
angle of repose of 2 or 3 deg. e di ce appar- 
ently releases the excess water which, through the 
action of time and re, it has bound to itself, and 
it becomes a semi-liquid slurry. Research continues 
in the hope of unravelling facts fundamental to the 
explanation of the natural mechanisms of consolidation 
of sediments and to the factors involved in the stability, 
in the engineering sense, of sediments in general. 

The Deleterious Reactions between Some Cements and 
Some Concrete A .—In 1940, attention was 
directed to a distinctive kind of deterioration that 
afflicted many concrete structures throughout the 





* Paper read before the Second Pan-American Con- 
grees of Mining Engineering and Geology, October 1 to 
15, 1946. Abridged. 

t+ Chief Geologist, Bureau of Reclamation, United 
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United States, particularly in the western States. The 
concrete of these structures was expanding and exhi- 
bited characteristic patterns of surface cracks; in 
many instances, a gelatinous substance had lodged in 
voids or oozed to the surface. In some cases, the 
expansion of the concrete jeopardised the functioning 
of the structure, as in the case of one power-house 
where the turbines became so bound that sometimes 
they would not revolve, or, as in the case of one dam 
where the spillway gates could no longer be opened ; in 
all cases, the cracked concrete surfaces were unsightly 
and susceptible to rapid deterioration. Moreover, it 
was early suspected, and subsequently proved, that the 
strength and elasticity of the concrete was reduced. 
Initial researches by several laboratories in the United 
States suggested that the deterioration was caused by 
deleterious chemical reaction which occurred when 
certain kinds of rock were used as concrete aggregate 
in combination with cements of high-alkali content. 

Geologists and petrographers were assigned to deter- 
mine the kinds of rocks which were susceptible to 
attack by high-alkali cements, and to adapt standard 
methods of petrographic and micro-chemical study of 
rocks to the study of concrete, in an effort to elucidate 
the mechanisms of the chemical reaction and the 
source and nature of the physical expansions which 
these chemical reactions initiated. It was found that 
the reactive rocks were opal (including opaline charts, 
limestones, and shales), igneous rocks of acid to inter- 
mediate composition (rhyolites through andesites), and 
many chalcedonic rocks such as chert and flint. The 
hydromicas occurring in phyllites are under suspicion. 
The Bureau permits such materials to be used as con- 
crete aggregate only in combination with low-alkali 
cement. 

Petrographic and related laboratory studies of speci- 
mens of affected concrete led to the following hypothesis 
explaining the chemical reaction and the physical 
expansion. The excess alkalies in a high-alkali cement 
attack susceptible types of aggregates and a sodic- 
silica gel is produced. This gel imbibes moisture 
osmotically and swells with a large expansive pressure. 
The essence of this hypothesis has had experimental 
confirmation, but research is continuing to establish a 
more refined understanding of the details of the process. 
An outgrowth of these studies has been the develop- 
ment of procedures for the petrographic study of 
concrete aggregates in general. All concrete aggregates 
proposed for use in Bureau structures are now analysed 
petrographically and the field geology of potential 
aggregate sources is closely co-ordinated with parallel 
laboratory investigations. 

The development of engineering geology has been 
greatly accelerated in recent years, but the art has 
not attained its full maturity nor expanded to the limit 
of its potentialities. To achieve maturity and full 
development, three things will be necessary: first, 
the development of concepts and techniques for a more 
quantitative solution to geologic problems ; second, a 
mechanism for more adequate training of geologists in 
the specific applications of geology to engineering ; 
third, an expanded recognition of engineering geology 
as an independent professional field. Geology has 
become steadily more quantitative through research, 
but the progress is slow and the needs of engineering 
geology are urgently pressing. Engineers are concerned 
less with the origins and compositions of rocks, soils, 
and landscapes than with their actual physical behavour 
under the conditions of engineering service—less with 
their textures, structures and manners of formation 
than with their strengths, durabilities, settlements, 
elasticities, compressibilities and unrelieved inherited 
stresses. 

The present university curricula are inadequate 
to train men to extend their geology into its engineering 
applications. This fact is currently recognised by the 
universities in the United States and by the leading 
geological societies. Geologists must somehow achieve 
in addition some understanding of engineering con- 
cepts and methods. I cannot in this space enlarge 
upon the possible ways by which this dual subject 
matter can be presented to students, but I feel sure 
that educators will meet this challenge adequately 
once they recognise the urgent demand for men 
trained in this way. Finally, engineering geology 
needs more formal and universal recognition as an 
independent profession. To date, this recognition has 
been accorded more freely by civil engineers than by 
geologists, undoubtedly because the advantages of 
geological participation in engineering affairs are 
immediately and practically manifest, but the engi- 
neering geologist is more geologist than engineer; he 
desires to have, as the mining geologist has, the support 
and understanding of the geologi al world, and a place 
of his own in the forums of the geological societies. 
Without such support engineering geo will not 
attract the men it needs, will not influence educational 
institutions to formulate the curricula which the profes- 
sion requires, and can never bring to bear on its unique 
problems the full weight of the entire geological 
fraternity. 


HYDRAULIC BRAKES WITH 
TWO LEADING SHOES. 


Most automobile brakes of the epee arse 
type have two shoes for each drum, these being piv 
at their lower ends and expanded by a common actu- 
ating mechanism at their upper ends. With this 
arrangement, the leading shoe tends to turn about its 
pivot in the same direction as the drum, with a conse- 
quent increase of braking pressure, whereas with the 
trailing shoe the reverse is the case. It will be realised, 
therefore, that, if two leading shoes are fitted instead 
of one leading and one trailing shoe, the braking force 
is increased considerably. Messrs. Automotive Pro- 
ducts Company, Limited, Tachbrook-road, Leamington 
Spa, the manufacturers of Lockheed brakes, have 
incorporated this principle in their latest design, illus- 
trated herewith. Due to the transference of weight to 
the front axle when the ‘brakes are applied, however, 
only the front brakes are fitted with two leading shoes. 
It will be seen that each shoe is provided with 
its own actuating cylinder. The rotation of the brake 
drum is anti-clockwise as viewed in the illustration, 
so that both shoes tend to turn about their respective 
pivots in the direction of the drum, when the brakes are 
applied. The principle of the Lockheed slotted shoe 
has been incorporated in the design and each shoe is of 
the floating-anchor type, using the closed end of the 
other shoe’s actuating cylinder as its abutment. This 
allows the shoes to find their own centres when applied, 
with consequent lessening of the tendency to “ grab.” 
The rear brakes, as previously mentioned, are of the 
leading- and trailing-shoe type. Both shoes are of the 








floating-anchor design, and they are actuated by a single 
hydraulic unit, the piston of which is connected to the 
end of the trailing shoe while the end of the leading 
shoe rests against the closed end of the cylinder. The 
body of the cylinder, however, is free to slide a limited 
amount on the brake back-plate and, when the brakes 
are applied, the pressure in the cylinder moves the 
trailing shoe against the brake drum, the leading shoe 
beirg applied by the resulting reaction set up in the 
body of the cylinder. 

The hand-brake lever operates the rear-wheel brakes 
only. The actuating mechanism is incorporated within 
the hydraulic units fitted to each rear brake, and the 
pos of these units are divided into two parts, a 
eading piston and a trailing piston. The leading 
piston is fitted with the u sealing cup and bears 
against the trailing piston, which, in turn, is connected 
to the trailing brake shoe, the complete assembly being 
held in position by the brake return springs. A slot is 
machined in the abutting faces of the two pistons and 
one arm of a bell-crank lever enters the recess formed 
by the two slots, the bell-crank lever being pivoted to 
the main body of the cylinder. When the foot-brake is 
applied, the two pistons act as a single unit and the 
brake shoes are brought into contact with the drum 
in the manner described in the preceding paragraph. 
When the hand brake is applied, however, it causes the 
bell-crank lever to rotate about its pivot and the arm 
of this lever, which is situated within the recess formed 
between the pistons, to bear against the trailing piston 


and applies the ti shoe. The subsequent reaction 
+ Be pivot of the aon lever moves the body of 
cylinder and shoe. 
The clearance tong tng 
drums is adjusted by involute-shaped interposed 


cams 
between the ends of the brake shoes and the actuating 
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within a slot formed at the end of each brake shoe, 
while the ends of the spindle are located ‘by forks 
fitted to the end of each actuating piston. Two forks 
and their associated spindles, which are slotted to 
receive a screwdriver, can be seen in the illustration. 
The faces of the cams are serrated and rest against 
protrusions formed on the end of the piston, between 
the locating forks. Rotation of the spindle turns the 
cams and the brake shoes are brought either towards 
or away from the drum, according to the direction of 
rotation. Access to the ends of the spindles is obtained 
through holes drilled either in the face of the drum or 
in the backplate. 





THE WELDING OF COPPER. 


At a joint meeting of the Institute of Welding and 
the Institute of Metals, held in London on April 30, 
under the chairmanship of Colonel P. G. J. Gueterbock, 
C.B., D.S.0., M.A., President of the Institute of Metals, 
a paper entitled “‘The Welding of Copper and the 
Copper-Rich Alloys” was presented by Dr. Maurice 
Cook and Mr. Edwin Davis, of the Metals Division, 
Imperial Chemical Industries, Limited, Witton, Bir- 
mingham. Dr. Cook, who read the paper, said at the 
outset that it contained a review of existing knowledge 
on the welding of copper and copper alloys, and also a 
brief description of investigations on the welding of 
copper, deoxidised with silicon and other elements, 
and on the pressure-welding of copper and a range of 
copper alloys. The authors stated that the assembly 
of many types of apparatus and vessels by gas welding 
was a particularly well-established ure; the 
oxy-acetyleie process, using a neutral flame, was that 
normally pieferred. Phosphorus-deoxidised copper, 
produced by the addition of the deoxidant, iy in 
the form of phosphor-copper, had been primarily 
developed as the welding grade of copper. The presence 
of residual phosphorus in the copper, in quantities 
ranging from 0-05 per cent. to 0-10 per cent., improved 
the weldability of the metal and prevented the pick-up 
of oxygen by the molten metal during welding. 

The effect of bismuth in copper was very marked ; 
as little as 0-003 per cent. could have a serious dele- 
terious effect on the metal. Even 0-0015 per cent. of 
bismuth could give rise to embrittlement and cracking 
at temperatures between 400 deg. and 700 deg. C. 
Selenium and tellurium occurred in various copper ores 
and found their way into some types of copper. These 
were not likely to be supplied to welders, but it might be 
of interest to record*that the presence of as little as 0-01 
per cent. of either selenium or tellurium could make a 
copper virtually unweldable. Work done on silicon- 
deoxidised copper indicated that this element had much 
the same effect as phosphorus and that residual silicon 
in the copper, up to 0-32 per cent., enhanced the tensile 
properties of the metal without much reduction in the 
ductility, as éxpressed by the elongation value. Vari- 
able results, however, had been obtained from welded 
silicon-deoxidised copper sheets and these conditions 
had been found to be due to the presence of inclusions 
in the welded seams. Except in the case of very thin 
sheet, copper must be preheated to temperatures of 
about 500 deg. C., prior to welding and only when the 
metal was liable to oxidation during the preheating 
operation need a flux be employed. The welds should 
be of the plain butt type; fillet and other types of 
welds introduced difficulties due to the high thermal 
conductivity of copper. 

The copper alloys, including such materials as the 
brasses, the bronzes and the gilding metals, all had 
thermal-conductivity values well below that of copper, 
and the choice of a process for welding them was thus 
much less restricted. The only technical problem 
involved in the. welding of brass was that of the volati- 
lisation of the zinc. An oxidising flame should always 
be used for this alloy and it was interesting to note 
that the presence of even as little as 0-005 per cent. 
of phosphorus to a large extent prevented the volati- 
lisation of the zinc. In a series of experiments, silicon 
bronzes in thicknesses ing from } in. to 1 in. had 
been welded successfully the carbon-are process. 
If due care were given to reparation of the sur- 
faces, excellent results were cbtained when age | 
tough-pitch copper, tin-bronze, deoxidised copper 4n 
70 : 30 copper-nickel under pressure. Work in this 
field indicated that the technique developed was 
likely to be of increasing interest to persons engaged in 
the joining of metals. some cases, the welded joint 
was difficult to detect on polished and etched sections, 
even when examined under the microscope. 





Sussex InpDUSsTRIES ExHIBITION.—An Exhibition of 
Sussex Industries will be held at the Dome and the 
Corn Exchange, ag. ge September 17 to 27. 

able from the Sussex 


Marlborough-place, Brighton, 1. 
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FUTURE TRENDS IN RADIO 
COMMUNICATION.* 


By Sm Currrorp Parrerson, 0.B.E., F.R.S. 


Ur to 1939, there were only a few, though quite 
importan:, instances of the use of frequencies above 
30 megacycles per second. It was apparent, however, 
that these frequencies could be used to provide a 
substantially interference-free service of a high stan- 
dard to aeroplanes in flight and they of great 
value in the Battle of Britain. The y also used 
these frequencies at an early date for short-distance 
communication and on the simple transceivers between 
searchlight sites. Owing to the semi-optical nature of 
their propagation, operational use at these uencies 
was, however, limited until later in the war. e work 
on centimetre and decimetre wavelengths by the 
Admiralty, and industry also, led ultintately to the 
No. 10 sets. The higher frequencies were, therefore, 
proven, and found their sphere of application in a way 
that clearly indicates the lines of future progress. 

Both frequency and pulse-time modulation advan 
greatly during the war. The use of the former was 
limited, however, for, by the time its advantages in the 
very high frequency field became apparent, our fighting 
Forces were too deeply committed to amplitude- 
modulating equipment. Nevertheless, investigations 
showed the advantages of such systems, particularly 
in areas of high signal/noise ratio, and as early as 
1940 successful installations were in use. In pre-wat 
centimetre work the carrier was interrupted at audio 
frequency with equal “on” and “ off” periods, and 
might be considered to have been the forerunner of 
the pulse technique. During the war, similar apparatus 
was developed, working on about 9 cm., and the concept 
of time modulation was introduced. The carrier was 
interrupted at supersonic frequency and the time 
duration of the “ on ” periods was varied in accordance 
with the audio signals. Thus the possibility of a tele- 
phony centimetre-beam transmitter appeared. By 
again introducing a new principle, it proved possible 
to interlace éight separate speech messages in time and 
to provide a multiplex message. This was undoubtedly 
one of the major advances in technique during the war 
and it will have a marked influence on future communi- 
cation networks. 

In the field of propagation a major step forward 
was providing the radio operator with a series of charts 
which gave him the optimum high frequency he should 
use in terms of the location of the transmitting and 
receiving stations and the time of day and seasons. 
The story is said still to be incomplete, but the practical 
compromise schemes so far evolved look as if they 
would stand us in good stead until the last mysteries 
of the ionosphere are resolved. A good deal of data 
is now available from which the equipment required 
to give a service as good as the line telephone service 
can be forecast. The sun, however, apparently still 
controls the transmitting medium at: the longer metre 
wavelengths, rain affects the outlook on centimetre 
wavelengths, and Nature has its own radio counter- 
measures in the selective oxygen absorption. 

As regards equipment, the small magnetron and the 
dise-beal type of receiving triode made the No. 10 set 
possible. On the other hand, the production of 139 
million valves between 1939 and 1945 enabled com- 
munication to be carried out on a hitherto undreamed 
of scale. Besides aiding in “ tropicalisation,” the 
chemist assisted with new insulation materials, so that 
an outstanding advance was made in the develop- 
ment of the low-loss plastic cable. A lot more was 
discovered about quartz crystals, and they can now be 
made by mass-production methods to give a better 
performance than before the war, and with a wide 
variety of reproducible and permanent characteristics. 
Aerial design has progressed in complexity, the greatest 
advances having naturally occurred at the shortest 
wavelengths. On the one hand, the ability to design 
aerials of given beam-widths with the minimum of 
side lobes and, on, the other, the conception of the slot 
aerial for aircraft shows how well the problem is 
understood. 

Operationally, one line of development was the 
simplification of tuning. It was even before 
the war that, in many cases, it was essential to arrive 
at a predetermined receiving or transmitting frequency 
by a simple operation that could be executed even in 
the dark. The No. 19 class of set was designed on this 
basis. The click dials eontrolled a free oscillator, 
which could be set to any tuning point in the band 
and a net of any number of sets pre-tuned to the same 
set of encies. When the Royal Air Force adopted 
very frequency working they soon employed 
crystal control. This gave them accurate frequency 

by ‘the turn of a switch. The number of 





* Address delivered before the Radi icati 
Convention of the Institution of Electrical Engineers on 
Friday March 28, 1947. Abridged. 





possible frequencies was, however, limited to four, or 
later eight, and they had to have the correct crystals 
at the right place at the right time. To overcome these 
disadvantages, a few built-in permanent crystals were 
provided for frequency control ; and a large number of 
channels w.s obtained by utilising the energy et one 
or other of the crystal harmonies directly, or, in the 
more complex — by using harmonic 
output to con frequency of a free oscillator. 
It was the intrinsic reliability of the wavelengths 
below 10 m. which made successful radio-relay systems 
possible. On the lower there were many 
cases where intermediate 0 repeater stations were 
used, including an airborne repeater in at least one 
outstanding instance. On the Continental wave-bands, 
the chain of No. 10 sets proved to be the only way of 
establishing quickly reliable communication ih newly 
recovered countries. In the field of navigation aids, 
the development of ray-selection technique, the simpli- 
fication in presentation and operation, and the poten- 
tialities of the wide-aperture system were of interest. 
The laws of Nature and the ionosphere, in particular, 
govern the use to which such aids can be put and 
their particular place in the frequency spectrum 
Perhaps the most in ing new technique in con- 
tinuous waves is that for the determination of position 
by the poe of the carrier wave; and more will be 
heard of s that employed the time as opposed 
to the amplitude variable. The su ion techniques, 
which were devéloped constitute a major contribution 
to the successful communication of the armed Forces. 
The abatement of interference from internal-combustion 
engines is particularly noteworthy. 

Turning to the future of military communications, 
there will be those who will stress the need for greater 
reliability of equipment, even if that means limitations 
in operation. There will alsé be those who will stress 
simplification of operation so as to reduce to a minimum 
the training periods involved. For the main com- 
munication links, there is a case for an undecipherable 
transmission system. All these claims will have to be 
met. In civil aviation, the relative advantages of the 
various aids to the pilot are gradually being sorted out, 
and it seems that, in due time, it will be possible to 
navigate at least the main short- or long-distance 
routes by radio aids alone, and often with the radio aid 
controlling the automatic pilot. In landing and low 
flying, continuous wave and radar aids will both be 
involved. Evén in clear weather, over an open sea, 
the radio altimeter may be one of the most vital items 
of equipment, but in conditions of poor visibility also 
it in begining to become possible to visualise the time 
when a passenger-carrying aircraft will be landed purely 
by radio aids. There was, however, the vital and 
difficult problem of giving such a service with never 
a chance of failure. Civil mobile communication is a 
new class of service the scope of which has yet to be 
explored. Quick infor.ation from and to a fishing fleet, 
the ability to redirect road transport, the assistance 
that can be given in a railway marshalling yard or to a 
breakdown gang, all have a financial value. Such 
possibilities are largely due to the development of 
techniques in the metre and centimetre wavelengths. 

As far as communications in general are concerned, 
there can be litt.e doubt that the efficient and economic 
operation of the wunk telephone system is made 
possible by the use of the twelve-channel and co-axial 
cable multi-channel systems, the latter being capable 
of accommodating 600 channels on one tube. The high 
cost and comparative inflexibility of a buried cable 
system would appear to be entirely justified as the 
primary trunk connectior between densely populated 
areas. In the secoridary extension of such a network, 
geographical difficulties, such as wide river estuaries, 
are, however, likely to arise, and a radio-linkage system 
then has attractions. If a radio system is to function 
as an extension of an existing cable system, it is usually 
necessary that it should be capable of handling multi- 
channel carrier signals as presented by the cable. So 
far, frequency modulation has been found satisfactory 
for requirements up to 12 or 24 channels. The main 
problem in such cases is to approach linear modulation 
and demodulation, so that cross-talk between channels 
can be avoided. There are many places where a 
number of trunk channels can be collected together at 
audio frequencies, and it seems likely that a pulse-time 
modulation technique will be very suitable for such 
requirements. The audio signals are easily translated 
into suitable pulses, which are given their separate 
time allocations, while at the receiver the time-sorting 
of the mixed pulses naturally gives rise to an output 
at the separate audio frequencies. The problem is to 
maintain each separate pulse wave form Within the 
narrow time interval assigned to it. The a ce 
of multi-path radio signals will give rise to echo effects 
and cross-talk, and the best operational s: will be 
that in which the behaviour of these echoes is most 
effectively controlled. 

The project of the British Broadcasting Corpora 








ing has the warm support of industry in that it should 
make available more clear channels for high-quality 
broadcasting. In television, the wise décision has 
been made that the 405-line system shall be re- 
established. This gives a chance to industry to design 
economic receivers. Many, however, will demand 
more tangible progress, and the first reasonable step 
pathos and install a long-range linkage system 
which will enable tirondenating | to be carried out on a 
national basis, mmes to be collected from the 
widest area, and the cost of receivers to be reduced. 
As far as domestic television is concerned, there is a 
real need for larger pictures, even at some increase of 
cost. It is unlikely that a solution will appear without 
the use of a picture signal of appreciably higher defini- 
tion. The standard for higher definition is commonly 
assessed at between 800 and 1,000 lines, and most of 
our techniques are ready for such development. At 
least, war-time experience has made us familiar with 
much wider band widths, high radio powers at very 
short wavelengths, and high gain aerial systems for 
broadcasting and for pomt-to-point linkage. The 
fascinating problems of a colour system are slowly 


.| yielding to treatment, but there still seems to be a 


wide gap between scientific achievement and commer- 
cial possibilities. Unlike the United States, we are 
not influenced by the relatively high value of colour 
for advertisement display. Receiver cost and service- 
ability are therefore likely to be the dominant factors. 
There will continue to be an interest in television for 
military ses. It remains to be seen, however, 
whether the virtual observer in a vehicle or missile will 
prove superior to other forms of control and navigation. 

The extension of electrification demands either 
measures for reducing the spurious radiation from elec- 
trical equipment by providing high-power transmitters 
to overcome such radiation or that no spurious radia- 
tion shall occur. A compromise therefore appears 
essential. Mobile equipment cannot have unlimited 
power. Alternatively, when high-power fixed stations 
modulate the ionised layers, mutual interference 
between signals occurs. The exact balance is one of 
economics, but there are cases where safety of life is 
involved. Such services should be allowed special 
consideration. Interference from car ignition systems 
may be expected to receive early attention, since 
television is particularly affected, and means of pre- 
venting it have been shown to be simpie and practical. 

The bearing of all this on export trade must not be 
overlooked. We are in a better position than before 
the war to supply equipment engineered to the require- 
ments of any specific locality. Moreover, industry is 
well equipped to reproduce in its laboratories the 
conditions that have to be met overseas and hence to 
ensure a very high standard of reliability. Some 
changes in internal construction will be seen, primarily 
perhaps in a replacement of the older materials by 
those less susceptible to the effects of fungus and 
humidity. In external construction and design there 
will be a move towards still further simplification. 
War-time equipment has pointed the way to future 
designs, which will be suitable for installation and 
operation with little more instruction than that 
required for the ordinary telephone. 





REPAIRS TO*THE FORTH BRIDGE.—Repairs to the 
northern approach of the Forth Bridge were started by 
the London and North Eastern Railway Company on 
Sunday, April 27, 1947. They consist of reconditioning 
and strengthening the girder bearings, and replacing the 
cast-iron bedplates on the tops of the piers with more 
suitable cast-steel bed plates. The work has been 
arranged to interfere as little as possible with train ser- 
vices, but the lines over the bridge are being closed from 
12.1 a.m. to 10 a.m. each Sunday, and for two periods 
of four hours during midweek nights. Similar repairs 
were catried out on the southern approach last year. 





FURTHER EXTENSION TO L.P.T.B. CENTRAL LINE.—A 
further two miles, from Stratford through Leyton to 
Leytonstone, of the eastern extension to the Central Line 
of the London Passenger Transport Board, was opened 
on Monday, May 5, 1947. The London and North 
Eastern Railway Company’s steam train service, which 
formerly ran from Loughton, Epping, and Ongar to 
Liverpool Street, now terminates at Leytonstone where 
Passengers change onto the underground railway. A 
level-crossing, which was previously in use at Leyton- 
stone has been eliminated, and road traffic will eventually 
pass under the railway. Eight extra tube trains will be 
put on the Central Line, and 550 train departures a day 
from Leytonstone will be previded. It is hoped to open 
the extension as far as Newbury Park and Woodford 
by the end of the year, and to open the first section of 
the western extension to the Central Line, from North 
Acton to Greenford over G.W.R. ‘electrified lines, soon 
after midsummer. The eastern extension was described 
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to very high-frequency modulation broadcast- 


on pages 485 and 543 of our 162nd volume (1946), 
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THE ROLLS-ROYCE “EAGLE’’ 
3,500-H.P. AERO ENGINE. 


Wuertuer or not the gas turbine will ultimately 

eliminate the piston engine for large-power aeroplane 
ropulsion, it would be advisable not to prophesy. 

ft has been contended at times that the piston engine 
is likely to be favoured for many years for commercial 
aircraft, although at the present time much publicity 
is being devoted to im ing commercial applications 
of the gas turbine. view of the implication that 
jet propulsion will find its main field in Service machines, 
it is of interest that the new 3,500-h.p. Rolls-Royce 
** Eagle” piston engine has been chosen as the power 
unit for a high-performance naval fighter designed 
and built by the Westland Aircraft Company. This 
machine is still on the secret list, but trial flights took 

ace last year, both the engine and the machine 
Fulfilling expectations, the surge of power from the 
engine and the ease of starting being favourably 
commented on. The aircraft is now undergoing flight 
development and it is expected to establish new 
performance standards for single-engined piston- 
powered fighter aircraft. 

A brief description of the Eagle engine appeared on 
page 102, ante, but more detailed particulars of its 
construction have now been made available by the 
builders, Messrs. Rolls-Royce Limited. It is sug- 
gested by the firm that the Eagle may be the last of 
the distinguished line of piston engines which have 
come from the Derby works, which may be taken to 
indicate that they have no further development in 
this particular field under contemplation. The Eagle 
represents a considerable departure from previous 
Rolls-Royce practice, although it incorporates a two- 
speed two-stage centrifugal supercharger of the type 
which performed so successfully on the Merlin and 
Griffon engines, as well as gearing for contra-rotating 
propellers. It has 24 cylinders, this increase in number 
representing a logical development from the Griffon 
engine, in which what is generally considered to be the 
useful limit of cylinder diameter had been reached. 
The piston area is twice that of the Merlin and, as the 
horse-power of the latter was doubled during the war 
years and that of the Griffon was increased by 50 per 
cent., it is confidently expected that, with tuning up 
and further experimental development, the output of 
the Eagle will be raised to twice that of the best Merlins. 
Production engines already have an output of 3,500 h.p. 

The engine departs radically from previous Rolls- 
Royce models, being of the flat H-type with four 
banks of six cylinders. Sleeve valves have been used 
for the first time on a production engine and full 
injection is employed. A general view of the engine 
is given in Fig. 1, herewith. The crankcase is in 
halves and is reinforced by ribbing for the seven main 
bearings of each of the two crankshafts. The cylinders 
are cast in two blocks of twelve and the blocks and 
crankcase halves are held together in compression by 
24 high-tensile steel tie rods, two between each pair 
of cylinders, which are secured by nuts on the external 
faces of the cylinder blocks. A view of the engine 
before the fitting of the cylinder blocks is given in 
Fig. 2, herewith. As shown, it has been turned on 
to its side on the erecting stand to facilitate the fitting 
operation. One of the cylinder blocks is shown 
independently in Fig. 5, opposite, in which the position 
of the through tie rods can be seen. The cylinder 
bore is 5-4 in. and the stroke 5-125 in.,the capacity 
being 1,916 c.c., and the total swept volume 46 litres. 
The crankshafts are one-piece forgings of the four- 
mass balance type; a torsional damper is fitted 
on the rear balance-weight of each shaft to smooth 
out any vibrations which may occur. The crank- 
shafts rotate in opposite directions and are arranged, 
in conjunction with paired-cylinder firing, to provide 
substantial balancing of all major forces. The paired 
cylinder firing also reduces the torsional vibration 
which the airscrew has to withstand. The 
order, the four six-cylinder banks being indicated by 
A to D, and two cylinders firing simultaneously, is 
(1A, 6D), (5B, 2C), (4A, 3D), (1B, 6C), (2A, 5D), 
(4B, 2C), (6A, 1D), (2B, 5C), (3A, 4D), (6B, 1C), (5A, 2D), 
(3B, 4C). 

The adoption of sleeve valves, in place of the poppet 
valves used on the Merlin and Griffon engines, has 
considerably reduced the overall width of engine 
and permitted a simplification in the lay-out of the 
induction and exhaust systems, providing also a 
convenient location for the sparking lugs. The 
valves are of orthodox construction, an: cylinders 


have three inlet and two exhaust ports. The valves | electric 


are operated from a longitudinal shaft fittec on each 
c lindor block and providing a drive for the sleeves of 
the upper and lower banks of cylinders. The shaft 
has integral worm gears which engage with worm 
wheels mounted on six pedestal reer ; it is driven 
by spur gearing from the rear end of the upper crank- 
shaft. Although this is the first time that sleeve 
valves have been used by Messrs. Rolls-Royce on a 
production engine, a 24-cylinder X-shaped engine has 


firing | small clutches for the respective supercharger ratios, 


ROLLS-ROYCE “EAGLE” AERO ENGINE. 


MESSRS. ROLLS-ROYCE LIMITED, DERBY. 


been built previously. It proved very satisfactory and 
considerable test-bed and flight development was carried 
out. The intervention of the war, however, with the 
necessary concentration of effort on the Merlin and 
Griffon engines, prevented further progress. 

The two-speed two-stage supercharger is driven by 
a spring drive from the rear end of the upper crank- 
shaft, through hydraulically-operated centrifugal 
clutches. (All drives are taken from the upper crank- 
shaft, the torque for the lower crankshaft being trans- 
mitted to the u, “er one by gearing at the front of the 
engine.) The first-stage and second-stage impellers of 
the supercharger, illustrated in Fig. 3, opposite, are 
arranged in tandem with intercooling between the two 
stages. The first-stage impeller, shown on the left 
in Fig. 3, is 19-5 in. in diameter, the second-stage 
impeller being 17 in. in diameter. The supercharger 
drive which makes a very compact arrangement, as 
shown in Fig. 4, opposite, is capable of transmitting 
over 1,000 h.p. Two layshafts are mounted on either 
side of idler gears through which the drive to the im- 
pellers is transmitted. Each layshaft carries two 


the double clutch and gear arrangement reducing the 
torque load and permitting low-capacity gears and 
clutches to be used. Engagement of the friction 
clutches for the two ratios of supercharge is made by 
means of centrifugal weights placed between the 
clutches. The change is effected by a hydraulic ram 
housed in the wheelcase and linked by a forged rod to 
a sliding cylinder in each supercharger-drive layshaft. 
The supply of oil to the ram is controlled by a piston 
valve actuated by a solenoid. The c in ratio 
can be made either by manual operation of an electric 
switch or automatically by an aneroid which closes the 
ic circuit at the correct altitude. The two 
rger gear ratios are 3-00 to 1 and 3-67 to 1. 
uch attention has been paid to the arrangement of 
the “ shunt ” engine-cooling system which is employed, 
pressure loss on the inlet side of the coolant pump, 
which would upset the mass circulation, being elimi- 
nated. The coolant pump is mounted at the bottom 
of the engine immediately forward of the sump, which 











can be seen in Figs. 1 and 2. The coolant passes 
the pump through ‘the cylinder blocks to swirl-type 


The same ar ment is ad 
from | divs, the long anatte being 





outlets at the top of the blocks and then to the radiator 
and back to the pump. The swirl outlets separate the 
vapour from the coolant and pass it to a header tank 
mounted on the top of the engine. This tank acts 
as a reservoir for coolant and is connected to a Venturi 
tube at the pump inlet. Should any decrease in 
pressure occur at the pump due to cavitation, it is 
immediately rectified by a flow of coolant from the 
header tank to the Venturi tube. The after-coolers of 
the supercharger are entirely separate from this main 
cooling system. They are situated at the rear of the 
engine and are placed between the four supercharger 
outlets and the induction pipes, cooling the mixture 
after compression. A “ mixture” is present at this 
point, as fuel is injected directly into the air-stream at 
the eye of the first-stage impeller. Intercooling is 
provided for by vane annular passages in the super- 
charger ger | tween the first-stage and second-stage 
impellers. e air intake is by up-draught. In spite 
of the great air consumption of the engine, the super- 
charger and coolers have been restricted to moderate 
dimensions and the after-coolers do not project beyond 
the width of the cylinder blocks. 

The fuel-injection system which has been adopted 
follows successful development on smaller Rolls-Royce 
engines. The injection pump, manufactured by the 
8.U. Carburettor Company, supplies fuel under pressure 
to the supercharger eye. The pump unit, situated at 
the bottom of the engine abaft the sump, is of small 
overall dimensions. It incorporates a five-plunger 
pump operated by a swash-plate, the stroke and 
capacity being varied by altering the angle of tho 
swash-plate, which assumes a mean position after 
compensating for all the variables determining fuel 
demand. As the pump is of the positive-displacement 
type, elimination of air from the system is covered by 
a de-aerator interposed between the delivery side of 
ee ee ee eee eee 
of fuel pump. The lubrication arrangements are 
of similar type to those employed on the Merlin and 
Griffon engines, the main bearings and big ends being 
lubricated from the hollow interior of the crankshafts. 
for the sleeve-valve 
and conveying main- 
pressure oil to the wormgear bearings. sdk 
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The casing at the forward end of the engine, con- 
taining the reduction gear for the contra-rotating 
propellers, has a thrust bearing at the outer end. 
This casing is lengthened to bring the propellers well 
forward of the main bulk of the engine, and an unbroken 
cowling line is obtainéd with the major portion of the 
engine well inside the fuselage. The overall length of 
the engine is 135-5 in.; the overall width, 43-5 in. ; 
and the overall height, 50 in. The dry weight is 
3,900 Ib. Details of the performance of the Eagle 
in the Westland aircraft are not available for publica- 
tion, but indications of probable results may be obtained 
from engine performance figures. At combat rating, 
with the low ratio of supercharge, the power output of 
the engine is 3,420 h.p. at sea level and reaches a 
maximum of 3,500 h.p. at 2,750 ft. under full throttle 
conditions. With the high supercharge gear, a figure 
above 3,000 h.p, is maintained to over 14,000 ft., and 
reaches a maximum of 3,150 h.p. at the full-throttle 
height. These results are indicated in the upper curve 
in Fig. 6, herewith, which, in the two lower curves, 
give comparative figures for climbing and cruising 
conditions. The fuel consumption of the engine is 
350 gallons per hour at 14,250 ft., with high super- 
charge at combat rating. The take-off consumption 
at gea level is 342 gallons per hour, and the climb 

® 





consumption, with low supercharge, 176 gallons pér 
hour. The cruising consumption at sea level and low 
supercharge is 142 gallons per hour. 





THE INSTITUTE OF METALS.—As previously announced, 
the annual May Lecture of the Institute of Metals will 
be delivered at 6 p.m., on Wednesday, May 21, at the 
Institute of Civil Engineers, Great George-street, London, 
S.W.1. The lecturer, Sir Wallacc Akers, C.B.E., Director 
of Research, Imperial Chemical Industries, Limited, has 
chosen as his subject “‘ Metallurgical Problems Involved 
in the Generation of Useful Power from Atomic Energy.” 
On the following day, Thursday, May 22, a special 
general meeting of the Institute will be held at the 
Institution of Civil Engineers from 10 a.m. until 12.45 
p.m. Four papers will be presented, namely: ‘“‘ The 
Mechanism of the Embrittlement of Deoxidised Copper 
by Bismuth,” by Dr. E. Voce and Mr. A. P. C. Hallowes ; 
“The Microstructure of Wrought Non-Arsenical Phos- 
phorus-Deoxidised Copper containing Small Quantities 
of Bismuth,” by Messrs. T. H. Schofield and F. W. 
OCuckow ; “‘ Investigation on the Effect of Zinc on the 
Corrosion, of Some Magnesium Casting Alloys,” by Mr. 
F. A. Fox; and “ The Mechanical Properties of Some 
Extruded Zinc-Base Alloys,” by Mr. A. S. Kenneford. 
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INTERNATIONAL CONGRESS OF 
PURE AND APPLIED CHEMISTRY. 


THE provisional programme of the 11th “Inter- 
national Congress of Pure and Applied Chemistry, to 
be held in London from Thursday, July 17, to 'Thurs- 
day, July 24, immediately following the centenary 
celebrations of the Chemical Society, has now been 
issued. The President is Lord Leverhulme and the 
chairman of the executive committee is Dr. L. H. 
Lampitt, President of the Society of Chemical Industry. 
The work of the Congress will be dealt with by 14 
sections, which will be concerned with inorganic and 
geo-chemistry, physical chemistry, organic chemistry, 
chemistry in relation to fuel, power, and transport, 


‘chemistry in relation to metals, chemical engineering, 


and other branches of pure and applied chemistry. 
The opening ceremony by the President of the Congress, 
at 10.30 a.m., on Thursday, July 17, and the closing 
session, at 10.30 a.m., on July 24, consisting of a lecture 
by Sir Robert Robinson, President of the Royal Society, 
will be at the Central Hall, Westminster, London, 
8.W.1, but all other sessions will be held at the Imperial 
College of Science and Technology, South Kensington, 
London, 8.W.7. The meetings of the various sections 
will take place on the mornings of July 18, 19, 21, 22 
and 23, commencing at 9.0 a.m. on each day, and the 
correlation of these meetings is being arranged by a 
committee of section officers under the chairmanship 
of Sir Jack Drummond, D.Sc., F.R.S. With the 
exception of Saturday and Sunday, July 19 and 20, 
Congress lectures will be held in the afternoons, generally 
at 2.30, and the lecturers will include Dr. L. Pauling, 
Sir Henry Dale, 0.M., G.B.E., F.R.S., and Professor 
L. Hackspill. Among the social functions will be 
‘evening receptions by the Royal Society on July 17, 
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at the Guildhall on July 21, and by the Royal Institute 
of Chemistry at Grosvenor House on July 22. The 
Congress dinner will be held at 8 p.m., on July 19, and 
a gala dinner at 7.30 p.m. on July 23. 

The previous Congress of the series, normally held 
every four years; took place in Rome in 1938. The 
only other Congress to be held in London was that of 
1909, and the first Congress was that held in Brussels 
in 1894. 





INSTITUTION ELECTIONS. 


Instirution oF Crvi, Exquyzers. 


Associate Members.—Norman Herbert Moody, Scar- 
borough; Douglas Dalgarno Murray, B.Se. (A’deen), 
Aberdeen ; Colin James O’Toole, B.Sc. (Eng.) (Lond.), 
Hounslow, Middx. ; William Wilfred Outhwaite, Roby, 
near Liverpool; Dayawanse Petiyagoda, Badulla, 
Ceylon; Enrique Ramirez, Buenos Aires, Edward 
Dempster Ratter, B.Sc. (Durham), South Shields ; 
Kenneth Ross, B.Sc. (B’fast), Belfast ; Richard William 
Saunders, Watford; John Singleton-Green, M.Sc. 
(Manch.), Bexley, Kent ; Mieczyslaw Smolira, London, 
S.W.7; John Vass, London, 8.W.6; Oscar Ernest War- 
re i oy Charles awe Nineniet, B.E. 
(N.Z.), jurrey ; Geoffre iteley, Horbury, 
near Wakefield ; Thomas Gharles Maxwell Wiag, 0.B.E.. 
M.A. (Cantab.), London, 8.W.10 ; James Bruce Wilson, 
B.E. (N.Z.), Wellington, N.Z.; Robert Arnold Wray, 
B.Sc. (Manch.), Kingston-upon-Hull; Robert Andrew 
Zachary, B.Sc. (B’fast), t. 


Student to Associate Member.—Peter Anthony An- 
drew, York; James Barbour, B.Sc. (St. Andrews), Perth; 
John Harold Barnet, B.Se. (Edin.), Gibraltar; Derek 
Billyeald, Nottingham ; James Mackay Bruce, Edin- 
burgh; David Ian Calder, Mid Calder, Midlothian ; 
Percival Albert Clethero, Shildon, Co. Durham; John 
Picton Davies, B.A. (Cantab.), London, S.W.7 ; Robert 
Eric Dawson, B.Sc. (Eng.) (Lond.), Sunderland ; Peter 
Etherington B.Sc. (Eng.) (Lond.), Kingston-upon- 
Thames, Surrey; John Gordon Faber, B.Sc. (Eng.) 
(Lond.), Croydon; Douglas Marshall Fletcher, B.Sc. 
(S. Africa), Westville, S. Africa; Francis Joseph 
Gonzalez, London, S.W.17; James McNab, B.Sc. 
(Glas.), Clydebank ; Rebert Marwick, B.Sc. (Durham), 
Newcastle-upon-Tyne ; Isaac Wallace Neil, Paisley ; 
Duncan Herbert Nicholson, B.Sc. (Eng.) (Lond.), Lon- 
don, 8.E.17; James Duncan Robertson, B.Sc. (St. 
Andrews), Manchester; Alexander Watt Stevenson, 
Glasgow ; Barry Trevor Turner, B.Sc. (Eng.) (Lond.), 
Epsom, Surrey. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Pitch-Mastic Flooring.—A newly-issued specification, 
B.S. No. 1375-1947, covers coloured pitch-mastic 
flooring designed to produce a decorative floor for 
domestic and business premises. It can be provided 
with a polished finish in a dark red or dark brown 
colour. The requirements with regard to the quality 
of the materials used in the preparation of the mastic 
and the methods of test are laid down. Pitches and 
fluxes which will ensure the absence of irritant fumes 
during laying have been specified. The specification 
also includes sections dealing with definitions of terms, 
the grading of the aggregate, the process of manufac- 
ture, sampling, colour, hardness number, inspection, 
and marking when in the form of blocks. Recommenda- 
tone “i, the treatment of the foundation surface and 
the application of the flooring are given in an a - 
dix. [Price 2s., postage included. ] — 


Unscreened Magnetos.—A revision of B.8. No. 5027, 
which deals with the dimensions of unscreened etos 
and was last issued in 1924, has just been vubkshed. 
It was prepared under the original Automobile Section 
of the Institution and has been revised under the 
authority of the Mechanical Industry Committee. It 
covers the dimensions of base-mounted and spigot- 
mounted unscreened magnetos for internal-combustion 
engines of the E and G types and K and M types, the 
last two being for motor-cycles. The specification does 
not deal with magnetos for use in aircraft. Particular 
attention is given to those dimensions which affect the 
interchange of magnetos. The specification relates to 
overall dimensions and fixing dimensions and the sizes 
of tapers and mywer. The dimensions of large eight- 
cylinder magnetos (E8) have been added to the present 
edition, together with the dimensions of the spigot 
mountings for all types of magnetos. [Price 3s. 6d., 
postage included.] 


BOOKS RECEIVED. 


Aircraft Woodwork. By CoLoNeEL ROLLEN H. DRAKE. 

The Macmillan Compa’- 60-62, Fifth-avenue, New 

York City, U.S.A. [Price 3-50 dolz.] Macmillan and 

Company, Limited, St. Martin’s-street, London, W.C.2. 

[Price 18s. net.] 

Boiler Performance Simplified. By SypNEY D. SCORER. 

John D. Troup, Limited, 90, High Holborn, London, 

W.0.1. [Price 2s. 6d. post free.} 

Locomotive Running Shed Practice. The Maintenance and 
Servicing of Locomotives. By Harry WEBSTER, 

Oxford University Press (Geoffrey Cumberlege), Amen 

House, Warwick-square, London, B.C.4. [Price 18s. 

net.) 

Ezamples in Engineering Drawing and Design. Volume 3. 

Third Year Course. By H. Binns. Published for the 

English Universities Press Limited, by Hodder and 

Stoughton Limited, Warwick-square, London, E.C.4. 

[Price 6s. net.] : 

Whitaker’s Almanack, 1947. By JosEPH WHITAKER. 

J. Whitaker and Sons, Limited, 13, Bedford-square, 

London, W.0.1. [Prices: library edition (with maps), 

25s. net; complete edition (without maps), 12s. 6d. 

net ; shorter edition, 7s. 6d. net.) 

Machine Shop Operation. Volume 19 Lathe Operations. 

By Lewis E. Kine. Volume 2. Milling Machine 

Operations. By Lewis EB. Kine. The Macmillan 

Company, 60-62, Fifth-avenue, New York City, U.S.A. 

[Price 1.80 dols. per volume.] Macmillan and Company, 

Limited, St. Martin’s-street, London, W.C.2. [Price 

9s. net per volume.] 

Aluminium Alloy Castings: Their Founding and Finish- 

ing. By E. CaRRineTon. Oharles Griffin and Com- 

pany, Limited, 42, Drury-lane, London, W.C.2. [Price 
25s. net.) 

Commercial Handbook. Cable and Wireless Limited, 

Electra House, Victoria-embankment, London, W.C.2. 

The Escalator Method in Engineering Vibration Problems. 

By JosePH Morris. Chapman and Hall, Limited, 

37, Essex-street, Strand, London, W.C.2. [Price 

21s. net.] 

State Rivers and ~ ‘~~ Supply Commission, Australia. 
Handbook of M.... .-» of Testing Soils as Practised in 
the Soil Mechanics L. boratory. By J. MACNEIL TURN- 
BULL. Tait Book Company Pty. Limited, 349, 
Collins-street, Melbourne, ©.1. [Price 6s. 6d. Aust.} 

Theoretical Analysis of Combustion Gases. By PROFESSOR 
BOLESLAW SZCZENIOWSKI. Heole Polytechnique, 1430, 
Rue St. Denis, Montreal. 

American Society for Testing Materials. Symposium on 
Adhesives. (Price 1 dol.) The Theoretical Basis of 
Adhesion. By Prorrsson W. A. Wey. [Price 
50 cents.) The Secretary, American Society for 
Testing Materials, 1916, Race-street, Philadelphia 3, 
Pa., U.S.A. 

Introduction to Aeronautics. By OC. F. Toms. Charles 
Griffin and Company, Limited, 42, Drury-lane, London, 
W.C.2. [Price 40s. net.) 

Cutting Tools for Metal Machining. By Proressors Max 
KURREIN and F. 0. Lea. Second edition, revised. 
Charles Griffin and Company, Limited, 42, Drury-lane, 
London, W.C.2. [Price 28s. net.] 

Theory and Application of Mathieu Functi By Dr. 
N.W.MoLacatan. Oxford University Press (Geoffrey 
Cumberlege), Amen House, Warwick-square, London, 
E.0.4. [Price 42s. net.] 

Descriptive Mathematics. By JOHN MACLEAN. Second 
edition. Oxford University Press (Geoffrey Cumber- 
lege), Amen House, Warwick-square, London, E.C.4. 
[Price 8s. 6d. net.] 

United States Bureau of Mines. Technical Paper No. 694. 
Prospecting for Mineralisation in Steeply Dipping 
Beds Covered by Glacial Till, Talus and Weathered 
Zones. By F. W. Les, H. L. Scoaron and ©. H. 
SANDBERG. Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, D.C., 
U.S.A. [Price 10 cents.] 

United States National. Bureau of Standards. Supplement 
to Circular No. C398. Standard Samples Issued or in 
Preparation by the National Bureau of Standards. 
Circular No. C453. Apparatus for Determining Water- 
Vapor Permeability of Moisture Barriers. By F. T. 
CaRsON and VERNON WORTHINGTON. [Price 10 cents.} 
Circular No. 0457. Weights per United States Gallon 
and Weights per Cubic Foot of Sugar Solutions. By 
OaRL F. SNYDER and LEsTER D. Hammonp. [Price 
10 cent.) Superintendent of Documents, U.S. 
Governn > it Printing Office, Washington 25, D.C., 
U.S.A. 

Svenska Teknologféreningen, 1947. ‘‘ Svenska Teknolog- 
féreningen ” Offices, Brunkebergstorg 20, Stockholm 
16. [Price 5 kr.] 

A Planned Ausziliary Language. 
Dobson Limited, 29, Great Queen-street, Kingsway, 
London, W.C.2. [Price 10s. 6d. net.) 

Electricity Commission. Generation of 





in Great 


Britain for the Year Ended 31st December, 1945, H.M. 
Stationery Office, Kingsway, London, W.C.2. 
2s. 6d. net.) 


[Price 








By H. Jacos. Dennis | 


_ PERSONAL. 


Sm FREDERICK Barn, M.C., deputy chairman of 
Imperial Chemical Industries, Limited, has been elected 
President of the Federation of British Industries, in 
succession to Sm CLIVE BaILuirv, K.B.E., C.M.G., who 
has held the post for the past two years. 

CapTain G. T. SMITH-CLAREKE, who was elected 
President of the. Institution of Automobile Engineers for 
the 1947-48 session, in succession to Mr. F. G. WOOLLARD, 
M.B.E., will now assume office, in October, as chairman 
of the Automobile Division of the Institution of Mechani- 
cal Engineers. Mr. R. Pentony will be vice-chairman 
of the Division. 

Sm FREDERICK OooK, ©.B., D.S,0., M.Inst.0.E., 
F.S.I., has been renominated as the representative of the 
Royal Institution of Ohartered Surveyors upon the 
British Organising Committee of the International Asso- 
ciation of Road Congresses. 

Mr. J. F. Harrison, M.I.Loco.¥., mechanical engineer, 
Scotland, Landon and North Hastern Railway, has been 
appointed acting Assistant Chief Mechanical Engincer, 
Doncaster. 


The Minister of Supply has appointed Stk OHARLES 
McLAREN, K.O.B., to be the official chairman of the 
Gauge and Tool Advisory Council in succession to 
Mr. 8. F. StewarD, 0.B.E., who hag resigned to devote 
full time to his business interests. 

Consequent upon the resignation of Mr. J. RatrEr, 
permanent-way assistant to the Engineer (Loadon), 
Mr. H. ©. OrncHuarp, chief assistant (permanen’. way), 
Engineer’s Office (London), has been appointed to 
succeed him. Mr. G, ORABTREE, trains assistant to the 
Superintendent and Locomotive Running Superintendent 
Scottish Area, has been appointed District Superinten- 
dent, Edinburgh, in succession to Mr. G. M. JOHNSTON, 
who is retiring on June 2. 

Mason F. W. Ovunpirr, of Easedale, Prestbury, 
Cheshire, has been appointed a director of the National 
Gas and Oil Engine Company, Limited, Ashton-under- 
Lyne. 

Sir E. Juuian Fouey, O.B., a past-president of the 
Institute of Marine Engineers, has been appointed to 
succeed Masor F. J. SrratTron as Leather Controller. 

Mr. A. A. Morrram, Technical Assistant (Works), 
Signal and Telegraph Engineer’s Department, London 
Midland and Scottish Railway, Crewe, has been appointed 
Area Technical Assistant, Signal and Telegraph Engi- 
neer’s Department, Stoke. 

Mr. BD. J. BATCHELOR, who joined the Brush organisa- 
tion last year, has been appointed assistant managing 
director of Brush Coachwork, Limited. 

Mr. B. WasDEN, who has spent the whole of his 
business career with the Hallamshire Steel and File 
Company, Limited, Sheffield, has been elected to the 
board of directors. 

Mussrs. ALFRED WISEMAN AND COMPANY, LIMITED, 
Carlisle House, 8, Southampton-row, London, W.C.1, 
have appointed to their board: Mr, H. G. WHITE, 
A.M.1.Mech.B., as technical director ; Mr. J. 0. WILKIN- 
son, A.I.Mar.E., as sales director; and Mr. F. A. 
WALKER, F.0.A., as secretary and director. Mr. ALFRED 
WISEMAN, M.I.Mech.E., M.1I.E.(India), is continuing as 
chairman and managing director, and Mr. A. J. ARTHUR, 
A.M.I.Mech.E., as joint managing director. 

Mr. W. S. RicHARDs has been appointed general 
manager of the Heating and Air-Treatment Division of 
the Brightside Foundry and Engineering Company, 
Limited, Sheffield. 

Mr. J. M. Mowat, B.Sc., has been appointed chief 
metallurgist and head of the research department of 
Messrs. William Beardmore and Company, Limited, 
Parkhead Steel Works, Glasgow, E.1. 

Mr. W. T. JoHNson, A.O.1.8., who has been secretary 
of Messrs. Armstrong Siddeley Motors Limited, Coventry, 
since 1938, has been appointed a director. 

Mr. D. BEAVON CLAYTON, who joined the Timber 
Control on the outbreak of war, has been released from 
his appointment as Director of Trade Production (Home 
Grown) as from April 30. He has been succeeded by 
Mr. F. J. BAILEY. . 

The Teddington Out-station of the ARMAMENT RE- 
SEARCH DEPARTMENT has now been moved from the 
Metallurgy Division, National Physical Laboratory to 
the Metallurgical Branch, Armament Research Depart- 
ment, Woolwich, London, S8.E.18. 





Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—At the annual general meeting of the 
North East Coast Institute of Engineers and Ship- 
builders, held on April 28, Mr. H. B. Robin Rowe!l was 
re-elected President, Mr. W. T. Butterwick and W. E. 
Loveridge were re-elected vice-presidents, and Sir 
Claude Dixon Gibb and Mr. W. H. Pilmour were 
re-elected a member of Council and honorary treasurer, 
respectively. The newly-elected vice- eom- 
prised Mr. T. B. Coull, Sir Lawrence Hdwards and Mr. 
Christopher Stephenson, and the members of Council : 
Professor A. F. Burstall, Reginald Ibison, Lt.-Col. 





Thomas Eustace-Smith and Mr. R. H. Stephenson. 
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Scottish Coal.—Supplies this week were halved by the 
two-day holiday on Monday and Tuesday and the idle 
Saturday (in accordance with the new agreement for a 
five-day week). Last week-end, on instructions from 
the Minister, the Divisional Board had to divert many 
thousands of tons of coal to the steelworks to prevent a 
threatened stoppage of production in that industry. 
This last-minute change completely upset deliveries to 
industry and other branches, and with deliveries this 
week suspended from Monday to Wednesday, the gas- 
works, the railways, and other essential services have 
been denuded of supplies to a serious extent. The 
gasworks at the moment are carrying only a few days’ 
stock, but the electricity stations are rather better off 
than most other users. Industry has suffered a severe 
setback, just as stocks had begun to rise. The house-coal 
market has received only the scantiest of supplies for 
over @ week past. Export trade is at a standstill. 

Scottish Steel.—Works were threatened with complete 
closure this week on account of lack of coal, but, contrary 
to all expectations, the industry was given a special 
priority to meet the emergency, and production has been 
maintained at just under the level of recent weeks. 
Even so, output is still many thousands of tons below 
weekly capacity, and users of steel are having to slow- 
down production and go on short time in some cases. 
The shipyards have received somewhat smaller quotas 
and construction at the yards is being retarded, but, 
with other component parts in short supply, the steel 
delay ig not exercising any marked effect so far on the 
rate of construction. Plate orders now take nine to 12 
months to procure from the date of order, but the arrange- 
ments with the shipbuilders, power-plant producers, 
locomotive and wagon builders, boilermakers, and makers 
of electrical and mining equipment are being maintained 
to afford much quicker delivery than can be given to the 
general consumer. An acute shortage of semies is still a 
feature of the market, and abridged rolling programmes 
have had to be adopted to meet the change in circum- 
stances. The allocation of steel generally follows the 
line of spreading the shortage over as wide a range of 
consumers as possible, always, of course, endeavouring 
to honour the special priority categories laid down by 
the Government departments. Sheets are notably 
scarce, and unless a user has a high priority authorisation 
his chance of obtaining supplies is virtually nil. Home 
as well as export enquiries are having to be turned down 
wholesale, and even priority users have to accept con- 
siderable reductions also. Steel scrap is scarce, but 
pig-iron output has been fairly steadily maintained, and 
so far, this aspect of the shortage has not seriously 
affected ingot output, which is still governed mainly by 
limitation of fuel. 





NOTES FROM THE SOUTH-WEST. 
CaRpirF, Wednesday. | 
The Welsh Coal Trade.—-Sending out a challenge to all 
the miners in the division, Sir Reade Godwin Austen, 
chairman of the South-Western Divisional Coal Board, 
stated last week. that the district’s quota towards the 
200,000,000 tons which the Government has estimated 
as the minimum requirements over the coming 12 months, 
was 24,700,000 tons. This, he said was equivalent of 
494,000 tons of saleable coal raised, or 564,000 tons 
actually raised each week. The challenge was issued in 
connection with the introduction of the five-day week in 
the mines and the chairman reiterated his confidence that 
the step would not reduce the output. Trading condi- 
tions remained difficult on the Welsh steam-coal market 
throughout the past week. There was again a brisk 
demand for all grades from inland consumers, but with 
contract deliveries to the public-utility and other high 
Priority users still very heavy, there was little coal left 
for ordinary purchasers. As a rule, order books were 
well filled ahead and there was no sign yet of any material 
seasonal easing in inquiry. The amount of coal that 
could be released for shipment was again strictly limited. 
Practically the only trade which could be handled was in 
respect of small quantities of the poorer sorts, which were 
being spared for delivery to Eire. Bunker business pro- 
ceeded along steady lines. Cokes and patent fuel were 
in sustained request, but were not easily obtained as 
outputs were well sold forward. Activities in the iron 
and steel and allied trades of South Wales and Monmouth- 
shire were maintained on a good scale last week. 
Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plates was alittle quieter. 
Makers, having well-filled order books for the third 
quarter, do not appear eager to increase their commit- 
ments until the position, in regard to production, becomes 
Clearer. Sheet-steel makers continue to be inundated 
with orders extending over a long period of delivery. 
Tron and steel scrap is in slightly stronger demand, as 
consumers are keener to buy large quantities of the’ 
heavier and better conditions. 





Iron and Steel.—Tiie light rolling mills, unable to meet 
the demands from numerous makers of steel products 
for sheets and bars because of lack of coal and steel, have 
appealed for more .coal to enable them to operate for 
longer periods. Shortage of materials has necessitated 
the dismissal of some workers for whom there was not 
sufficient work. Some foreign buyers have cancelled 
orders for tools and cutlery because of prolonged delaysin 
delivery. Tool-makers were given to understand that 
they would receive a proportion of the reparations 
machinery from Germany but, so far, only one tool firm 
has been successful in securing anything. The manu- 
facture of heavy engineering components is part of the 
rehabilitation e at the works of Thos. Firth and 
John Brown, where some of the armour plate and heavy 
shell shops are being adapted for the purpose. There isa 
lot of work in hand in hollow forgings for steam turbines 
required for new installations in British power stations. 
The stainless-steel departments are unable to cope with 
the extensive demand, and additional rolling plant is 
being installed there, as well as more melting furnaces. 
Highest priority has been granted for power-station 
equipment and for coal-mining machinery of all types, 
including power-cutting and power-loading plant. 

South Yorkshire Coal Trade.—Production at individual 
pits has improved, but there are still some disputes about 
wages and conditions which are likely to restrict outputs. 
More coal has been delivered to the railway locomotive 
departments, whose stocks had been precariously low. 
Industrial steams are needed in heavier tonnages, and 
gas and coking coal also are in insufficient supply. It 
has been possible to allocate more pit coal to the house- 
hold coal section, and prospects of improved deliveries 
are brighter. More American machinery is expected 
at the outcrop sites, and there is a possibility of adapting 
tanks and other war equipment to the requirements of 
the opencast coalindustry. Tr ~« is a moderate demand 
for bunker coal. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the district iron and 
allied trades continue to occasion considerable uneasi- 
ness, but recent events encourage the hope of some change 
for the betterin the near future. Interest centres on the 
fuel situation. Rather better deliveries of coal and coke 
can be reported and the ministerial assurance that the 
special summer allocations of coal to the steel industry 
is to be restored on June linspires hopes of a quick move- 
ment towards resumption of normal outputs of many 
commodities. In the meantime, however, shortage of 
pig iron and of various deseriptions of steel is embar- 
rassingly hampering many branches of industry. Com- 
plaint continues of shortage of rail services and the 
delayed deliveries of steel are still substantial. The 
contraction in output of Cleveland ironstone is regrettable. 
Import of high-grade foreign iron ores is maintained at a 
satisfactory level. 

Foundry and Basic Iron.—Last w: °k’s rise in price of 
high phosphorus pig iron, following a recent advance in 
Scottish foundry pig, caused no surprise, and, indeed, 
attracted little attention. There is no No. 3 Cleveland 
pig now, and North Hast Coast founders are dependent. 
on supplies of iron from the Midlands and other producing 
centres at a distance. Obstacles to transport are not 
easily overcome, but pig supplies are reported reaching 
this area fairly regularly. The whole of the basic iron 
output is retained for needs of makers’ own consuming 
plants and barely covers urgent requirements. 

Hematite, Low-Phosphorus and Refined Iron.—Pro- 
ducers of East Coast hematite have increasing difficulty 
in coping with customers’ requirements and the hope is 
expressed that expansion in output may be possible in 
the near future. The output of refined iron is steadily 
taken up as it becomes deliverable. 

7 Manufactured Iron and Steel.—Firms turning out 
semi-finished and finished iron have bookings that will 
keep plants very actively occupied for a considerable 
time and producers of all classes of steel have extremely 
heavy commitments. Delayed deliveries of steel have 
been appreciably reduced, but are still large. The make 
of semi-finished steel falls vastly short of customers’ 
pressing requirements and imports are not up to expecta- 
tion. There is acute scarcity of prime billetsin particular, 
and usable inferior crops are readily accepted for 
immediate use. Steel bars are still wantedin considerably 
larger quantities than are obtainable. Pressure for 
finished steel is much greater than manufacturers can 
handle and shortage of shipbuilding requisites threaten to 
hold up seriously work on vessels fast approaching 
completion. Plates are extensively sold and outputs of 
black and galvanised sheets are fully sold to the end of 
the year. Manufacturers of the various descriptions of 
railway material have a great deal of work to execute. 








Ir is requested that particulars for in. rtion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


RoyaL Socrery oF ARtTs.—Monday, May 12, 5 p.m., 
John Adam-street, Adelphi, W.C.2. Cantor Lecture II. 
“Recent Developments in the Application of Photo- 
graphy,” by Mr. E. R. Davies. Wednesday, May 14, 
5 p.m., John Adam-street, Adelphi, W.C.2. “ Britain's 
Economic Future.” by Mr. Alfred ©. Bossom. 


INSTITUTION OF CrvIL ENGINEERS.—Tuesday, May 13, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“ Panel Heating,” by Dr. Oscar Faber. South Wales and 
Monmouthshire .4ssovciation: Tuesday, May 13, 6 p.m., 
Institute of Engineers, Park-place, Cardiff. Vernon 
Harcourt Lecture on “ Civil Engineering Aspects of 
Naval Harbours and Bases,” by Sir Arthur Whitaker. 
Yorkshire Association: Friday, May 16, 7 p.m., Great 
Northern Station Hotel, Leeds. Annual Meeting. 
Film; “ Esholt Sewage Works, Bradford.” 


INSTITUTION OF ELECTRICAL ENGINEERS.—Radio 
Section: Tuesday, May 13, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on “ Future 
Trend of Component Design for the Services,” opened by 
Dr. G. W. Sutton and Mr. E. M. Lee. Cambridge Radio 
Group: Tuesday, May 13, 6.30 p.m. Cavendish 
Laboratory, Cambridge. ‘“ Crystal Waves,” by Dr. B. 
Bleaney, Mr. J. W. Ryde and Mr. T. H. Kinman. T'rans- 
mission Section : Wednesday, May 14, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘“ Research and 
Development Work in Sweden on High-Voltage A.O. 
and D.C. Power Transmission,” by Dr. Waldemar 
Borgquist. Institution: Thurday, May 15, Savoy-place, 
Victoria-embankment, W.C.2., 5.30 p.m. Annual 
Meeting (open to Corporate Members and Associates 
only). 6.30 p.m., “ Problems of Long Line Signalling.” 
by Mr. T. S. Skillman. North Midland Student.’ Section : 
Saturday, May 17, 2.30 p.m., City Electricity Offices, 
Whitehall-road, Leeds. Annual Meeting. Film Display. 


ILLUMINATING ENGINEERING SocreTy.—Tuesday, May 
13, 6 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual Meeting. ‘International Rela- 
tions in Illuminating Engineering,” by Dr. N. A. 
Halbertesma. 


INSTITUTE OF MARINE ENGINEERS.-—Tuesday, May 13, 
5.30 p.m., 85, The Minories, E.C.3. ‘‘ Developments in 
Machinery of Cross-Channe] Vessels,” by Messrs. E. L. 
Denny and G. E. Barr. Friday, May 16,6 p.m., 85, The 
Minories, E.C.3. Annual Meeting of the Education Group. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Coveniry 
Graduates’ Section: Tuesday, May 13, 7 p.m.. Technical 
College, Coventry. Annual Meeting. 


RoyaL METEOROLOGICAL SocieTy.—Wednesday, May 
14, 5 p.m., 49, Cromwell-road, South Keasington, S.W.7. 
** * Mother-of-Pearl ’ Clouds,” by Professor OC. Strémer. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, May 14, 5.30 p.m., Instii :tion of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, S.W.1. “A 
General Survey of German Locomotive Industry During 
1939-45,” in four sections, by Messrs. C. W. Hancock, 
T. Greenwood, D,S. E. Gudgin and R. H. Fett, respec- 
tively. 

TRON AND STEEL INsTITUTE.— Annual General Meeting. 
Wednesday, May 14, 10 a.m. and 2.15 p.m., 4, Grosvenor- 
gardens, Westminster, S.W.1. Technical sessions. 8.30 
p.m., Institution of Civil Engineers, Great George-street, 
S.W.1, Hatfield Memorial Lecture. Thursday, May 15, 
9.55 a.m. and 2.30 p.m., and Friday, May 16, 10.30 a.m., 
Institution of Civil Engineers, Great George-street, 
8.W.1, technical sessions. Thursday, May 15, 7.15 p.m., 
Connaught Rooms, Great Queen-street, W.C.2. Dinner. 
For programme see page 334, ante. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
May 15, Geological Society, Burlington House, Picca- 
dilly, W.1. 4 p.m., Annual Meeting, for Members and 
Associates. 5.15 p.m., Presidential Address: ‘* Geo- 
graphic Changes in Mineral Producing Centres,” by 
Professor W. R. Jones. 


SocreTy oF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Thursday, May 15, 6 p.m., 1, Gros- 
venor-place, S.W.1. Annual Meeting. ‘‘ Sawdust 
Cement,” by Dr. T. W. Parker. 


INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Branch: ‘Thursday, May 15, 6 p.m., James Watt 
Institute, Birmingham. “ Light Alloys,” by Professer 
Leslie Aitchison. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Friday, 
May 16, 6 p.m., University, Western Bank, Sheffield. 
Various short papers. : 

InstTITuTE oF Economic ENGINEERING.—Friday, 
May 16, 7 p.m.,.Cowdray Hall, W.1. ‘“‘ Production 
Control,” by Mr. A. W. Willsmore. 
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ELECTRODEPOSITION OF NICKEL- 
TUNGSTEN ALLOYS. 


In a paper, entitled “Co-Deposition of Tungsten 
and Nickel from an Aqueous Ammoniacal Citrate Bath,” 
published recently by the Electrochemical Society, 
New York, the authors, Messrs. L. E. Vaaler and 
M. L. Holt, describe a new type of electrolyte con- 
taining sodium tungstate, citric acid, nickel sulphate 
and ammonium hydrate. When operated at various 
concentrations and under varying conditions, this 
solution has been found to give bright deposits of 
nickel-tungsten alloys containing from 10 per cent. to 
35 per cent. of tungsten. The maximum t m 
content was obtained from a bath of low-nickel, high- 
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tungstate and minimum citric-acid concentration, 
operated at a pH value of about 7 and at a raised 
temperature, with a fairly high cathode-current density. 
The most satisfactory of the electrolytes employed con- 
tained 20 grammes per litre of nickel sulphate, 50 


grammes per litre of sodium tungstate, 66 es per 
litre of citric acid, and a quantity of ammonium 
a pH value of 


hydroxide sufficient to give the bat 
about 8. This solution, utilised at a temperature of 
70 deg. C., and at a current density of from 7 amperes 
to 15 amperes per square decimetre, gave a bright 
cathode deposit containing some 35 per cent. of tung- 
sten. The cathode-current efficiency is given as 
ranging from 40 per cent. to 45 per cent. In their 
theoretical considerations, the authors suggest that the 
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formation of complex ions in the bath exert a pro- 
nounced influence on the cathode-current efficiency and 
also on the appearance and composition of the nickel- 
tungsten deposits. As is the case with other electro- 
deposition processes, the temperature of operation 1 
of some importance. . 

The authors have also studied the co-deposition, with 
tungsten, of metals other than nickel from the aqueous 
ammoniacal citrate bath. The investigation included 
experiments with cobalt, iron, manganese, copper, zinc. 
cadmium, lead, tin, chromium and silver. As 4 result 
of the research, it was found that of all these metals, 
the only ones which would co-deposit with the element 
tungsten, from the of electrolyte employed, were 
iron, cobalt, nickel and silver. 
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THE WHITWORTH 
SCHOLARSHIPS. 


Warrwortn Scholarships are awarded under 
a Deed of Covenant and Trust drawn up in 1868 
between Joseph Whitworth and the Duke of Marl- 
borough, at that time President of the Council of 
Education. The Deed provided that Whitworth 
should advise on the conditions regulating the 
scholarships during his lifetime and that responsi- 
bility should pass subsequently to the Duke of 
Marlborough and his successors, who were vested 
with authority “‘to modify the conditions from time 
to time in accordance with the progress of human 
knowledge.” Many changes have been made in the 
regulations since their foundation, the first being 
suggested by Whitworth himself in 1873. The best 
brief illustration of the large number of changes 
introduced in the 78-years history of the scholar- 
ships is furnished by the record of the changes in 
the awards made. In the first five years, there were 
ten three-year scholarships, each worth 1001. a year. 
In 1874, prizes were introduced, to be awarded to 
scholars of previous years; these were substantial 
sums, ranging up to 200/. a year. A scholar could 
be awarded a prize for more than one year, and the 
late Dr. H. 8. Hele-Shaw apparently received a total 
sum of 7601. This prize system had the approval of 
Whitworth himself, but it is not altogether easy to 
justify. The prizes were given for good work, but 
it was clearly not possible to plan with confidence 








* an educational career of a number of years, based 


only on a problematical award ; a definite scholar- 
ship covering a fixed period would have given a 
better basis on which to work. These prizes were 
discontinued for the 1879 Scholars and they have 
not been re-introduced in that form. In that year, 
however, the value of the schola. ships was increased 
to 1251. a year for three years and, in the following 
years, two scholarships of 150/. and seven of 1001. 
were awarded. This system of providing scholar- 


ont ships of different values has continued ever since. 


From 1882 to 1887 there were 200/., 1501. and 1001. 


es. 
In 1888, the term ‘‘ exhibitions ” was introduced, 
and after a tentative start the arrangement settled 





down to a system of four 125/. scholarships, tenable 
for three years, and 30 exhibitions of 50/1. for one 
year. This lasted for a long time, but the exhi- 
bitions were finally in 1922. In 1923, 
there were six 1251. scholarships, tenable for three 


; years, and two senior scholarships of 2501. a year, 


tenable for two years. A minor change made in that 
year was the introduction of Whitworth prizes of 
101. They were awarded to unsuccessful competi- 
tors for scholarships and were not bonuses to 
scholars, as had been the case with the earlier prizes. 
The tendency to decrease the number of scholar- 
ships and increase their value, which has been 
evide~* in recent years, still operates and the 
regulations* for the 1948 scholarships, which have 
just been published, announce that, next year, 
there will be two senior scholarships of a value of 
3251. a year for two years, and five scholarships 
worth 2001. a year for three years. The Minister of 
Education has power to increase this latter sum in 
case of need. The greater sums now being’ given 
with the scholarships no doubt reflect, to some 
extent, the decreasing value of money, but the 
increase is also connected with the radical changes 
which have taken place in the conditions of engi- 
neering education since Whitworth’s day. The 
original intention of the foundation was that young 
men engaged in practical industry should be given 
an opportunity to obtain theoretical instruction, and 
the condition was attached to the first scholarships 
that candidates should have worked for two con- 
secutive years in “‘a mechanical engineer’s shop.” 
It was the original intention that candidates should 
be under 22 years of age, but the figure was at first 
raised to 26, reverting to 22 in 1874. In 1880, the 
age of 26 was again introduced, but later was changed 
once more to 22. As the complexity and organisa- 
tion of technical education developed, criticism of 
this comparatively early age increased; it was 
pointed out that many students, unless they left 
school at an undesirably early age, found it difficult 
to put in the necessary period of workshop training 
by the time they were 21. The reply to this, that 
the scholarships were intended for apprentices and 
others who obtained their theoretical training in 
evening classes, was countered by the statement that 
the scholarships were not being won by men falling 
within this class. 

The regulations for 1948, as indicated, illustrate 
the great change which has taken place in the con- 
ditions of engineering education, and in the engi- 
neering industry, since the foundation of the 
scholarships; and an example of this is furnished 
by the fact that the examinations for the Royal 
Scholarships in Science, on the results of which the 
Whitworth Scholarships will be awarded, include an 
English essay and a paper on English composition, 
whereas Whitworth, in 1868, proposed that, “if a 
student wish to complete his general education 
instead of contfnuing his special scientific study, he 
may be permitted to do so.” In view of the large 
number of technical men who seem incapable of 
expressing their ideas in clear language, the emphasis 
on English should be of value in inducing students 
to pay some attention to this subject, but, as the 
age of entry is now up to 26, it is a reasonable 
assumption that the general education of the 
candidates will be satisfactory. The ability to 
write English remains of importance, however, 
especially for those who compete for Whitworth 
Senior Scholarships. These awards are not based 
on examinations; the candidate is required to 
submit a thesis on one of a number of selected 
subjects and, no matter how extensive his know- 
ledge, he is not likely to be successful unless he 
knows how to organise and present it. 

Two modifications have been introduced in the 
conditions governing the scholarships for next year : 
the necessary period of works training has been 
reduced from 30 months to 24, and an apprentice 
is eligible to compete if he has been released for 
part-time study up to 600 hours per year. The time 
specified in the old regulations was 320 hours per 
year. Both these changes are in the direction of 
reducing the weight given to workshop experience 





* Syllabus of the Science Scholarships Examination. 
Part I, Group A, Engineering and Regulations for Whit- 
worth Scholarships, 1948. H.M. Stationery Office. 
{Price 3d. net.) 
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and favouring the student type of candidate. It is 
certainly specified that the candidate must not be a 
full-time student, and that his technical education 
must have been obtained in evening classes or in the 
600-hours release for technical instruction in the day 
time ; and the time spent in this part-time education 
is not to be counted in making up the 24 calendar 
months of works training. The increase from 320 to 
600 hours is clearly a recognition of the greater 
facilities for part-time education which are now being 
provided by many engineering firms, but the decrease 
in the workshop period from 30 to 24 months is less 
easily explained. At the age of 26 a candidate should 
have been able to put in 30 months in the shops. 
It is specified that the works training must have 
been of % progressive nature, including varied 
experience in such branches as machine-tool opera- 
tion, fitting, erecting, inspection, etc., and that time 
spent in the drawing office is not to count. Under 
the conditions of modern industry, it may not be 
easy for many youths, lacking special influence, to 
obtain such varied experience in 24 months, and 
their opportunities would be brought more closely 
into line with those of a favoured few by retaining 
the 30 months’ period as a condition. 

The scholarships are awarded on the results of 
examinations covering qualifying papers on mathe- 
matics and applied ‘mechanics, and three other 
papers chosen from among a group of seven. For 
the first time, ‘‘ Workshop Technology ”’ is included 
among these alternative subjects. This may be 
taken as a recognition of the fact that workshop and 
production methods have acquired a status which 
raises them to the level of a scientific study. It 
cannot be said that Whitworth himself did not 
recognise workshop procedure as a suitable subject 
for theoretical consideration—the whole of modern 
gauging practice has grown out of his work on 
surface plates and measuring machines; but he 
considered, apparently, that it was covered in the 
general study of mechanics and physics. It was 
not included in his first list as a separate subject. 
Since his time, such matters as the action of cutting 
tools, heat treatment, and interchangeability have 
become subjects of theoretical treatment allied to 
workshop practice and are proper studies to be 
included in the examination of competitors whose 
practical experience, in most cases, is limited. 

It is in the conditions governing the award of the 
Senior Scholarships that the greatest departure 
is to be found from the original application of the 
trust funds. Whitworth’s purpose was that “‘the 
artisan should be encouraged to study theory ” ; 
but the granting of a Senior Scholarship to a gradu- 
ate, or to a man who has gained a Higher National 
Certificate in Mechanical Engineering or Production 
Engineering, with at least two distinctions, will 
hardly, in general, come within the terms of this 
intention. Such a competitor may be an artisan, 
but that the regulations provide for the fact that 
he may not be is evident from the fact that a suc- 
cessful candidate for a Senior Scholarship, “not 
having practical qualifications equivalent to those 
laid down for Whitworth candidates,” will be 
required to enter an engineering works for practical 
experience for a period of at least twelve months. 
The award of a scholarship to a graduate with little 
or no practical experience may appear at first sight 
to be a departure from the terms of the original Deed 
of Covenant, but the claim can certainly be made 
that it is “in accordance with the progress of 
human knowledge.” The progress of engineering 
now depends to an increasing extent on an adequate 
supply of advance workers and the fostering of 
that supply may be argued to fall within the 
purpose, if not the terms, of the Whitworth bequest. 
In the original scholarship rules, it was stated that 
“the object of the scholarships is not to reward 
past merit, but to aid and encourage further study.” 
The Whitworth prizes, as given between the years 
1874 and 1878, appear to have come very near to 
being rewards for past merit, but the award of the 
scholarships has always been conditional on a 
proper course of study being followed. Under the 
present regulations, a Scholar must “‘ devote him- 
self entirely to the prosecution of his training as a 
mechanical engineer” and a Senior Scholar “ will 
be required to pursue a course of further training in 
industry, or research work.” 


THE PROBLEM OF 
INDUSTRIAL POWER. 


Tr is all too clear, unfortunately, that a consider- 
able time will elapse before sufficient generating 
plant is available in power stations to meet the daily 
peak demands for electricity, much less to permit 
of a resumption of the steady expansion in the use 
of electrically-driven machines and other equipment 
which was in evidence before the war and is now in 
a state of artificial and impatient repression. If any 
doubt had continued to exist on this point, follow- 
ing the crisis of February and March, it must have 
been di by the statement of the Minister of 
Fuel and Power in the House of Commons on April 
24, when he announced the imposition of a ban on 
the use of gas and electricity for domestic space- 
heating from May 5 to the end of October. Asso- 
ciated with this ban—which has statutory force— 
is an invitation to all domestic consumers of gas and 
electricity to aim at a reduction in their consumption 
of 25 per cent. of the amount used last year, this 
reduction to include the saving resulting from the 
embargo on space-heating. The ban extends to 
factory-heating also, except where processing re- 
quirements make heating essential. By these 
various devices, the Government hope to save 
24 million tons of coal out of the 10 million tons 
whieh, according to the Prime Minister, is the pre- 
dicted gap between the estimated coal production 
during the summer months and “the amount 
required for consumption and for stock-building.” 

These are makeshift expedients at the best—at 
least, it is to be hoped so, though there have been 
various broad hints that the winter of 1947-48 may 
not be the end of the period of hardship and incon- 
venience ; there still remains the problem of pro- 
viding industry with the power it needs to maintain 
a full working week, dependably and throughout 
the year. At present, many factories are working 
short time. When they are able to resume full- 
time working, the “full time,” in many cases, will 
represent a shorter week than was customary during 
and before the war. If production is to return to 
pre-war levels, therefore—and still more if it is to 
increase as it should—the power demand is likely to 
risé during the hours when the factories are in 
operation, and the amount of installed plant must 
be increased to a greater extent than would have 
been necessary otherwise. Incidentally, an inter- 
esting sidelight on the official mentality is afforded 
by a “ Supplementary Note ” issued by the Ministry 
of Fuel and Power in explanation of the statutory 
ban on space heating. It is recognised that ‘‘ many 
industrial processes require heat for their operation,” 
and that ‘‘ some of the heat supplied for the process 
is dissipated into and heats the premises in which 
the process is carried on,” which the Ministry cannot 
expect to prevent; also, if a steam supply pipe 
passes through other parts of the premises, it will 
inevitably heat to some extent those other parts, 
whether they need to be heated or not, but, 
states the Note, “‘ anything reasonably practicable 
should be done to prevent the heating of the 
premises in question.” 

There has been much talk of staggered day shifts, 
etc., as means of avoiding the need for load-shed- 
ding, but such expedients are not universally 
applicable and (as sundry objectors have main- 
tained) may be economically disadvantageous even 
though they do contribute something to lighten 
the immediate burden on the power stations. As 
we pointed out some weeks ago, a further mobilisa- 
tion of spare Diesel-driven generating plant (sug- 
gested by some of the ingenious methods contrived 
to keep works in production during the worst part 
of the fuel crisis) might be very useful in dealing 
with peak loads ; but the amount of such plant that 
is truly “spare” and readily available is not so 
extensive as might be supposed, and the output of 
new generators—which seems to be the limiting 
factor—cannot be quickly accelerated because of the 
shortage of iron sheets of the quality required for 
electrical This again, of course, is a 
function of the lack of coal; and so the circle 





a in all its viciousness. 
ithin the past few days, a notice has been cir- 





culated b} the Ministry of Supply on the subject 
of ‘‘ auxiliary electrical power,” in which the opinion 
is expressed that “‘the shortage of electric generat- 
ing plant in this country is such that critical condi- 
tions may well remain with us for several years ”— 
an interesting commentary on certain statements 
that have emanated from another Ministry during 
the past twelve months or less, and confirmation of 
what knowledgeable industrialists have been saying 
for a long time. To help factories to ment 
their mains power, therefore, the Ministry of Supply 
are giving facilities for the manufacture and com- 
mercial sale of Diesel-electric generators to a total 
value of 10,000,0001. and a total capacity of 
300,000 kW. The sets will range in size up to 
500 kW rating, but most of them will be smaller— 
up to 50 kW. They will become available, it is 
stated, during the autumn and winter, and produc- 
tion will continue into 1948. Licences are being 
granted also for the import of available plant from 
America, Belgium and Germany, but only limited 
supplies ‘are expected from these sources. 

notice goes on to state that, as the number of sets 
may be less than the number of would-be pur- 
chasers, ‘the manufacturers and importers have 
agreed to accept official guidance on the customers 
to whom they will give preference ” ; and that such 
preferential consideration will be given primarily to 
those who agree to use the new plant as a continuous 
source of power and not merely as a standby, and 
to those who “are e on work of value and 
importance to the nation.” The Ministry of Fuel 
and Power will co-operate by ing for adequate 
supplies of Diesel fuel to be available, through the 
Petroleum Board, to purchasers of these sets. 

It is not so long since the Ministry of Supply 
issued an earlier notice, drawing the attention of 
industrialists to the fact that some 200,000 h.p. of 
Diesel engines were in stock, at the works of 
various makers, for which there was little likelihood 
of generators being available for a considerable 
time. The suggestion was made, therefore, that 
firms in need of additional power resources should 
examine the possibility of using these engines to 
drive their machinery, without the intervention of 
an electric generator ; for example, by belt, or by 
using an engine to drive an air compressor. The 
engines were stated to be of various powers from 
40 to 400 brake horse-power at 1,000 r.p.m. Some 
were new and others had been reconditioned, most 
of the latter having been removed from landing 
craft. 

Apparently, the two notices are to be regarded 
as complementary to the extent that, while the 
distribution of the 10,000,000. worth of new Diesel- 
electric sets is subject to Ministry of Supply approval 
of the essential nature of the intending purchaser’s 
requirements, the direct-driving engines are subject 
to no such limitation.. During the fuel crisis in 
February and March, many firms displayed great 
ingenuity in contriving individual drives to machines 
by using lawn-mower engines, motor-cycle engines, 
‘and other small prime movers. These devices could 
hardly be accepted as long-term solutions of the 
power problem, but. the experience gained must 
have had the effect of demonstrating what many 
machine-shop owners might have forgotten, namely, 
that the uniform torque of an electric motor is not 
so essential to the satisfactory functioning of many 
types of machine as the common practice of using 
individual motor drives might suggest. There are 
many factories up and down the country which 
were driven by steam or gas engines until, witlt the 

of electric power, they were modernised by 
electrification. In a large number of cases, it is 
probable that they could revert to an engine drive, 
perhaps through multiple V belts, without any 
noticeable ill effect on the operation of the 
machinery. 

There have been suggestions, from time to 
tine, that the cult of the individual motor drive to 
every machine was being overdone and that a 
reversion to line-shafting and belts might be 
economically justifiable wfregee treo cases. re present 
situation appears to 0! ties for eon- 
triving alternative systems which should provide 
some interesting new material for the reports of the 
Diesel Engine Users’ Association on heavy-oil engine 





working costs. 
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NOTES. 


THe JUBILEE OF THE ELECTRON. 

Proressor (later Sir) Joseph J. Thomson made 
the first public announcement of the existence of 
the electron at a meeting of the Royal Institution in 
London on April 30, 1897, and, at the same time, 
gave an approximate estimate of its mass. This 
outstanding event in the history of physics is to be 
celebrated somewhat belatedly by * series of lectures 
and other functions, which are being arranged by 
the Institute of Physics and the Physical Society, 
in collaboration with the Institution of Electrical 
Engineers, to take place in London on Thursday 
and Friday, September 25 and 26. An exhibition 
demonstrating the great influence that this dis- 
covery in pure physics has had on the life of the 
community will also be opened at the Science 
Museum, South Kensington, on Friday, Septem- 
ber 26, and will remain open about three months. 
Before Thomson’s discovery, cathode rays had been 
extensively studied for some 15 or 20 years. It was 
his geni-~ however, which enabled him to grasp 
what v mportant in the confusing and almost 
contradictory clues which experiment had made 
available ; and to carry out the final experiment 
which demonstrated beyond all reasonable doubt 
that cathode rays consisted of negatively-charged 
particles, all alike and all much smaller than the 
smallest particle hitherto known to science—the 
atom of hydrogen. It is typical of the upward 
sweep of Thomson’s genius that, in his lecture, he 
also foreshadowed the electron theory of matter 
which has dominated physical research for the past 
50 years. 


Tue InstrruTion ofr ENGINEERS-IN-CHARGE. 

The Institution of Engineers-in-Charge held their 
42nd annual dinner on Friday, May 2, 1947, at the 
Holborn Restaurant, London, W.C.2, the President, 
Sir Clifford Paterson, O.B.E., D.Sc., F.R.S., being 
in the chair. Sir William Larke, K.B.E., in propos- 
ing the toast of the Institution, spoke of the vital 
part engineers could and should play in the develop- 
ment of the national economy. They had it in 
their power, he said, ‘to produce more and more 
with less and less”—a fact which was not suffi- 
ciently appreciated by the community ; and it was 
the responsibility of engineers to educate others to 
accept this idea. He thought that many prevalent 
differences of opinion in this country were largely due 
to a lack of thought and imagination in the prota- 
gonists. Sir Clifford Paterson, responding to the 
toast, developed the idea underlying the title of the 
Institution. He regarded engineers-in-charge as 
primarily in charge of people, and an enlightened 
psychological and spiritual approach to this task 
would render three-quarters of the present national 
“planning” redundant. Lieut.-Colonel Kingsley 
Reavell proposed the toast ‘‘Our Glorious Empire,” 
and Colonel Allan Monkhouse, in responding to it, 
recalled some notable engineering achievements of 
the Empire. 

PowEr STaTIONs AND AESTHETICS. 


The controversy, which has arisen over the 
proposal to extend the 55-years old generating 
station of the City of London Electric Lighting 
Company at Bankside, is an illustration of the 
difficulty of reconciling utility and esthetics in 
these modern times. Incidentally, it is also an 
illustration of the delays that occur in providing 
much-needed facilities for the supply of electric 
power. In fact, discussions have been taking place 
on the project for no less than two and a half years 
and full ity has been given to critics to 
ventilate their objections both at the public enquiry 
which was held in the early part of this year, and 
in the daily Press. These objections fall into two 
classes: that the view of St. Paul’s Cathedral will 
be spoilt and that the London County Council 
scheme for the development of the south bank of 
the river will be frustrated. In su of these 
arguments opinions have been put which 
are often ill-informed. It is, therefore, desirable 
that the case for the protagonists, as stated by 
Mr. H. J. Randall in The Times for Thursday, 
May 1, should be recorded. It is inaccurate, Mr. 
Randall points out, that St. Paul’s will be obscured 





by condensers 200 ft. high, and smoke since there 
will be no condensers and the most up-to-date 
combustion and gas-washing plant will 
be employed. As the station will burn oil 2rd not 
coal, the height of the building will be reduced from 
140 ft. to 90 ft., or rather less than the height of 
the flats and offices which would have been built 
on the site had the London County Council plan been 
adopted. The roof level of St. Paul’s will be 70 ft. 
above the power-station buildings and the top of 
the chimney will be about 105 ft. below the top 
of the dome. It is difficult, therefore, to see how 
the cathedral can be “dwarfed” by the power 
station, especially as the two structures are nearl 
half a mile apart. The power station buildings will 
also be set back 200 ft. from the river frontage 
so that the embankment scheme will not be inter- 
fered with. The crux of Mr. Randall’s argument, 
however, lies in the statement that the true reason 
for rebuilding the station is that it is necessary in 
order that the present shortage of generating plant 
may be mitigated at the earliest possible moment. 
A station on the alternative site at Rotherhithe 
would require two years longer to construct and, 
in any event, would not really be alternative, as 
both will soon be required. The problem, therefore, 
is whether vistas and austerity or ordered develop- 
ment and prosperity are to be preferred. It is clear 
what the answer should be. 


Tue INsTITUTION OF MECHANICAL ENGINEERS 
(AvToMoBILE Drvision). 


The first Annual Dinner and Dance of the newly 
incorporated Automobile Division of the Institution 
of Mechanical Engineers was held at Grosvenor 
House, London, W.1, on Thursday, May 1, under 
the chairmanship of Mr. F. G. Woollard, M.B.E. The 
toast of “The Guests” was proposed by the chair- 
man, who described the occasion as the wedding 
breakfast to celebrate the union of the Institutions 
of Mechanical and Automobile Engineers. The 
courtship had been a long one, but he felt sure 
that the union was good, suitable and satisfactory, 
and hoped that it would encourage others to take 
similar steps. In welcoming the guests, Mr. Woollard 
extended a special greeting to M. Henri Perrot, 
vice-president of the Société des Ingénieurs de 
lAutomobile, Paris. The response was made by 
Lord Dudley Gordon, D.S.O., President of the 
Institution of Mechanical Engineers, who said that 
it was most fitting that the union of the two Institu- 
tions should come about in the centenary year of the 
Institution of Mechanical Engineers, The rapid 
growth of the railways in the early part of the Nine- 
teenth Century was, perhaps, the main factor in 
bringing about the inception of the Institution of 
Mechanical Engineers. Fifty years later, a new form 
of transport arose and led to the formation of the 
Institution of Automobile Engineers. Now another 
50 years had passed, to find the two Institutions 
united, and to him it seemed strange that this had 
occurred on the threshold of a new form of power, a 
power, he felt sure, that would be developed for the 
benefit of mankind. On the following Tuesday, 
May 6, Mr. Woollard delivered, at the Institution of 
Mechanical Engineers, his address as first Chairman 
of the Automobile Division. After a historical 
sketch of the development of learned societies in 
general, aud the Institution of Automobile Engineers 
in particular, he reviewed the place of the engineering 
designer in the automobile industry. Sales mana- 
gers, he said, could give valuable guidance ; account- 
ing had become a dynamic factor in respect of 
production ; in buying, it was axiomatic that good 
engineering and sound economics were synonymous ; 
but the whole industry was based ultimately on an 
engineering product and, without sound engineering 
Fk -owledge and sound engineering principles, it 
could not succeed, He urged automobile engi 
to take every opportunity to promote safety on the 
roads. 


Tue Association oF SuPERVISING ELECTRICAL 
ENGINEERS. 


The annual dinner of the Association of Super- 
vising Electrical Engineers was held at the Con- 
naught Rooms, London, W.C.2, on Friday, May 2, 
under the chai ip of the President, Mr H. 
Nimmo. Proposing the toast of ‘‘ Our Guests,” the 
President took the opportunity of reviewing the 


activities of the Association during the past year, 
and among other items, mentioned the formation 
of ten new branches. The standards required of 
supervisors, he continued, were continually rising, 
and the large-scale re-equipment of industry was 
placing a heavy burden on the supervisory staffs. 
In reply, Mr. V. Z. de Ferranti, M.C., President of 
the Institution of Electrical Engineers, stated that 
it was perhaps appropriate that he should respond, * 
as he was fully aware of the close liaison between the 
two societies. The importance of the Association’s 
activities, which were mainly educational, could not 
be over-emphasised in view of the constant intro- 
duction of new designs of plant. In seconding the 
reply, Miss Caroline Haslett, C.B.E., also congratu- 
lated the Association on its high standards of educa- 
tional work. The toast of “‘ The Electrical Industry ” 
was proposed by Sir William Halcrow, President of 
the Institution of Civil Engineers. After referrink 
to the important part played by the industry in 
every-day life, Sir William said that the striking 
nature of the advances made in the past few years 
was exemplified by the fact that in 1916, when the 
Severn barrage scheme was first mooted, 200 turbo- 
alternators were required whereas now the figure, 
had been reduced to 32. Sir William added that he 
did not think atomic energy would be a practical 
proposition for some years to come. The response 
was made by Mr. B. H. Leeson, 0.B.E., Director of 
the British Electrical and Allied Manufacturers’ 
Association, who claimed for the electrical industry 
that it was the most highly organised and progressive 
industry in the country. To-day, maintenance was 
of prime importance and good maintenance would 
go a long way to help us outof our present difficulties. 
Nevertheless, these difficulties would be overcome 
and the industry must remember to keep looking 
ahead. During the dinner, presentations were made 
to the secretary of the Association, Mr. A. Brammer, 
and to Mrs. Brammer, to mark Mr. Brammer’s 
completion of 25 years’ service. 


Furi ConsuMPTION FoR Exectricrry SuPPLy. 


The publication of the detailed returns of the 
electricity generated and the fuel consumed in the 
generating stations of the country, which appeared 
annually until 1939, has now been resumed. The 
latest return, which can be obtained from H.M. 
Stationery Office at the price of 2s. 6d., covers the 
year 1945, but includes two tables relating to the 
war period. One of these shows the number of 
stations in operation, the output, and the tonnage of 
fuel consumed, while the other gives the average 
fuel consumption per kilowatt-hour, the thermal 
efficiency and the load factor of the 88 stations 
which produced more than 100 million kWh in 
any year from 1938 to 1945. These tables indicate 
a general tendency for coal consumption to increase, 
the figures for the Battersea station of the London 
Power Company being 0-91 lb. and 0-9 Ib. per 
kilowatt-hour generated in 1939 and 1945, respec- 
tively, with a corresponding falling off in thermal 
efficiency from 27-66 per cent. to 26-74 per cent. 
In 1945, there were 346 stations in operation with 
an aggregate output of 37,285 million kWh, or 
2-8 per cent. less than in 1944. These stations 
burned 22,821,088 tons of coal] and coke and 19,471 
tons of oil fuel. Six stations had annual outputs 
exceeding 1,000 million kWh and 53 others outputs 
exceeding 200 million kWh. Over 96-5 per cent. 
of the total output was generated in 207 coal-fired 
stations, of which the most economical, on the basis 
of coal consumption, was the Battersea station of the 
London Power Company with 1,424,027,400 kWh 
generated, an average fuel consumption of 0-96 lb. 
per kilowatt-hour, a thermal efficiency of 26-74 per 
cent., and a station load factor of 64-1 per cent. 
The second on the list was the Fulham station with 
1,163,937,000 kWh generated, an average fuel con- 
sumption of 1-04 lb. per kilowatt-hour, a thermal 
efficiency of 25-93 per cent., and a load factor of 
51-8 per cent. The third was the Llynfi station 
of the South Wales Electric Power Company with 
an output of 383,914,000 kWh, an average fuel con- 
sumption of 1-06 lb. per kilowatt-hour, a thermal 
efficiency of 25-7 per cent., and a load factor of 
70-8 per cent. Seventeen other stations had ther- 
mal efficiencies exceeding 22-5 per cent. The aver- 
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1-51 Ib. per kilowatt-hour generated. Forty-three 
water-power stations generated 3-25 per cent. of the 
national total, while 0-11 per cent. was generated 
by oil engine and waste heat stations. There 
were also one refuse destructor and two gas-engine 
stations. 

British SocreTy FOR THE History OF SCIENCE. 

The first annual general meeting of this recently- 
constituted society was held in the rooms of the 
Royal Society, Burlington House, W.1, on May 5, 
Dr. Sherwood Taylor being in the chair. The Society 
was founded at a meeting held in December last 
at the Science Museum, 8.W.7, when a provisional 
committee was appointed to draw up a constitution 
and rules. The first business was a brief statement 
by the chairman, and the meeting then proceeded 
to the election of the President and officers. Dr. 
Charles Singer was chosen President, and to support 
him six vice-presidents and a strong committee 
were elected. The activities foreshadowed are meet- 
ings for the presentation and discussion of papers, 
the publication of a journal and contacts with 
similar bodies elsewhere. Affiliation with the Inter- 
national Academy of the History of Science, and 
hence with U.N.E.S.C.O., will be sought. Prospec- 
tive members should apply to the honorary secre- 
tary, Mr. F. C. H. Butler, Ravensmead, Keston, 
Kent. The subscription has been fixed for the first 
year at one guinea. 

THE Ranp WatTER Boarp. 

The 41st annual report of the Rand Water Board, 
for the year ended March 31, 1946, records con- 
siderable progress, with the extension schemes 
previously delayed by lack of machinery and other 
material. The Board are empowered to supply 
both potable and non-potable water over a total 
area of 3,980 sq. miles, containing an estimated total 
population of 1,856,000. The main source of water 
supply is the Vaal River, which forms the southern 
boundary of the Board’s area, and a reservoir has 
been formed on the river by the construction of a 
barrage and other control works. This lies at a 
level 1,000 ft. lower than Johannesburg, which is 
near the centre of the main area of supply. 
Water drawn from the reservoir by centri 
pumps, working against a head of 120 ft., is delivered 
to a treatment plant, from which it is transferred by 
high-lift pumping stations to the various service 
reservoirs. The capacity of the pumping plant, 
purification system and pipe lines is 70 million 
gallons per day but, in 1941, a scheme for the 
supply and distribution of an additional 20 million 
gallons per day was approved. Most of the building- 
extension work involved in this development was 
completed during the war, but machinery could not 
be obtained. Considerable progress is now recorded, 
all heavy plant except electric generators having 
been delivered and erected. The cost shows an 
increase of 60 per cent. over pre-war figures. The 
new pipe lines are not yet completed as, during the 
war, it was not possible to obtain any material. 
The orders now placed show an increase of 50 to 
60 per cent. over pre-war prices and the cost of the 
whole scheme is now estimated at 2,335,000/., as 
against the original figure of 1,927,000/. A second 
important extension scheme covers the supply of 
10 million gallons of potable water per day to 
Pretoria. This town lies in the extreme northern 
part of the Board’s area and the most expensive 
item in the scheme is the provision of a steel pipe- 
line, 29 in. outside diameter, connecting the 
Board’s Signal Hill reservoir with the Pretoria 
municipal boundary. Inside this boundary \the 
line will be extended a further 18,000 ft. to connect 
to a new reservoir to be built by the municipality. 
The cost of the main pipe line is estimated at 
560,000/., towards which the Board will contribute 
280,000/. It was not possible to obtain any pipes 
for this work during the war,. but contracts were 


placed in August, 1945, and the delivery dates] i 


promised should enable the line to be completed in 
September of this year. This scheme will increase 
the proportion of total supplies which are delivered 
to municipalities, but the important position which 
the mining industry occupies as a customer of the 
Board and in the economy of South Africa is illus- 
trated by the fact that, in 1946, 41-43 per cent. of all 


LETTERS TO THE EDITOR. 


THE FIRST 10,000-KV 3,000-R.P.M. 
TURBO-GENERATOR. 
To THE Eprror or ENGINEERING. 


Sm,—Our attention has been drawn to a letter 
which appeared in your issue of April 25, on page 341, 
ante, with reference to the first 10,000-kW 3,000- 
r.p.m. turbo-alternator. 

For historical accuracy, we wish to mention that 
on March 24, 1919, we received an order for two 
12,500-kW 3,000-r.p.m. turbo-alternators from the 
Mersey Power Company, Limited. These machines 
were installed in the Percival-lane power station, 
Cheshire, and the first set was put into commercial 
operation on November 24, 1921. © . 

The letter mentioned above does not give the date 
of ordering the turbo-alternators or when they were 
placed in commercial operation, but refers merely 
to published articles describing various other 
makers’ sets. It would seem, however, from the 
dates given, that the Mersey Power Company’s 
machines were the first 12,500-kW 3,000 r.p.m. 
turbo-alternators. 

Yours faithfully 
For C. A. Parsons anp Company, LimirED, 
T. Rosrson. 
Heaton Works, 
Newcastle-on-Tyne, 6. 
April 29, 1947. 





EFFECT OF CENTRIFUGAL FORCE 
IN AXIAL-FLOW TURBINES. 


To THE Eprror oF ENGINEERING. 


Smr,—I was rather surprised at the conclusions 
reached by Mr. Pochobradsky in his article on the 
** Effect of Centrifugal Force in Axial-Flow Tur- 
bines, in ENGINEERING of March 21, 1947, on page 
205, ante. The treatment of the subject would 
appear to agree with the orthodox view in regard 
to separate treatment of the two types of flow 
discussed, namely : (1) constant specific-mass flow, 
and (2) constant axial velocity (free vortex). The 
necessity of radial equilibrium is now a well- 
established fact, and a full discussion of these 
particular types of flow, including the modification 
due to energy losses, was given as far back as 1941 
by Mr. 8. J. Moyes. This work has remained on 
the Security List until recently, but I understand 
that it is shortly to be issued in the R. and M. 
series of the Aeronautical Research Committee. 

It may be pointed out here, however, that it 
never has been claimed that free-vortex flow auto- 
matically satisfies the constant specific-mass flow 
condition. In fact, these are two distinctly different 
types of flow and the conception of “‘ dead spaces,” 
obtained by superimposing two contradictory 
conditions upon one another (namely, conditions 
(1) and (2), above) appears to be a “red herring” 
of very doubtful source. In practice, of course, 
bending of the stream lines (that is, radial flow) 
does take place and these dead are non- 
existent. The claim made for vortex flow is that, 
due to the centrifugal force, a static pressure gradient 
exists across the annulus, downstream of the 
nozzles, and, unless the blades are properly designed, 
recompression will occur across the root of the rotor, 
resulting in poor efficiency. This claim has been 
well substantiated in practice. 

At first sight, one would b~ inclined to agree with 
the author that any radial flow within the blade 
row would be detrimental to performance, though 
would not prohibit the type of vortex involving 
such flow. When it is remembered, however, that 
strong secondary rows, vortices, etc., are also 
present within the row, the radial flow necessary 
to establish equilibrium assumes only minor 
importance. The only method of obtaining a true 
comparison under such complicated conditions 
would be experimental, and tests carried out at 
the National Gas Turbine Establishment have 
already confirmed that any vortex can be imposed 
on a fluid in an annulus, the actual efficiency being 
a function of the blade performance rather than. of 





water sold was purchased by crushing mines. 


the type of vortex. In an actual turbine, the final 
choice of vortex will depend on many factors; 





| thus, limiting Mach numbers, or the manufacturing 


problems connected with the blades, or the boundary- 
layer conditions (in the case of a compressor) may 
well be the guiding factors. In any case, the true 
answer will be & compromise and will probably be 
an experimental one. 
Yours faithfully, 
A. D. 8S. Carrzr, 
For the Dirzctor, 

Nationa Gas TURBINE EsTABLISHMENT. 

Pyestock Estate, 
Cove, Farnborough, Hants. 
April 24, 1947. 





TRANSPORT OF COAL BY THE 
RAILWAYS. 
To tHe Eprror or ENGINEERING. 

Sm,—A great deal has been written and said 
recently about the question of coal transport by the 
railways, and opinion seems to lean towards wagon- 
shortage as the main contributory cause of recent 
delays, the theory being expressed that, if fewer 
wagons were exported, there would be more for home 
use and, consequently, it would be possible to move 
the coal more expeditiously. There is a shortage, 
admittedly, varying in intensity from time to time, 
and it has been commented on by high authority, in 
terms of wonder at the idea of producing more coal 
if it cannot be moved from the colliery ; but is not 
this shortage due to a lack of availability rather than 
to a lack of numbers? The following figures are 
quoted from the 1929 Report of the Standing Com- 
mittee on Mineral Transport—rather an elderly 
publication, perhaps, but it seems doubtful whether 
to-day’s figures would show much improvement. 
The average round trip (colliery to colliery) per 
wagon was given in that report as 90 miles, per- 
formed twice in a month and made up as follows :— 

Time spent on round trips 

Standing or undergoing repair 


16 weekdays 


at collieries om beg --» 10 weekdays 
Time spent in transit 8-4 weekdays 
Time in consignee’s hands 7-3 weekdays 
Time spent in repairs (presum- 

ably en route) ... : 0-3 weekdays. 


Ninety miles in 8-4 weekdays does not seem rapid. 

All railway authorities know that there are quite 
sufficient wagons on ‘the road to create congestion 
and, in fact, this often happens; it is submitted, 
therefore, that to increase the number of wagons is 
merely to increase the opportunity for congestion 
and so, in the end, to decrease the rate of movement 
rather than to improve it. An emergency—and the 
present situation should rank as such—usually 
requires a short-term policy for immediate ameliora- 
tion with a long-term policy to follow for prevention 
of repetition. The short-term policy should en- 
visage speeding-up both terminal and transit time, 
by quicker handling at terminals and by fitting 
all wagons with the continuous brake in order that 
the locomotive crews may handle their trains at 
considerably enhanced . This naturally 
brings up the old question of which is to be the 
standard brake, but a decision based on a series of 
trials could be made within a fortnight, utilising 
any Sunday morning for the purpose. I may claim 
in support of this statement that I have arranged 
such tests at short notice on more than one occasion. 
Decision might be based on the greater decelerative 
power and the lesser time of release from full 
application. 

The long-term policy, it is submitted, should be 
to introduce, area by area, the use of wagons ol 
50-tons capacity, these being the most economical 
haulage-units possible in this country, halving the 
tare-load and materially reducing the length of train 
and consequently its resistance to haulage. These 
wagons should be fitted with roller-bearings, with 
further and considerable economy in haulage, and, 
for coal-shipping purposes, with drop-bottoms ; the 
present type of hoists should be abolished, port by 
port, in favour of side-tipping ramps, allowing the 
coal to fall direct from the wagon into the ships 
hold. 

Yours truly, 
47, Victoria-street, J 
London, §.W.1. 
April 16, 1947. 


. G. B. Sams. 
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' THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 367.) 


WE continue belew our report of the discussions 
at the Spring Meeting of the Institution of Naval 
Architects, this instalment dealing with the two 
papers presented in the afternoon session on 
March 27. These papers were on “‘ Corvettes and 
Frigates,” by Mr. A. W. Watson, M.B.E., R.C.N.C., 
and “Coastal Force Design,” by Mr. W. J. Holt, 
R.C.N.C. 

CoRVETTES AND FRIGATES. 


Mr. Watson’s paper dealt with the development 
of the design and construction of corvettes and 
frigates, as used on patrol and escort duties in the 
recent war. About 700 of these vessels were ordered, 
mainly from shipbuilders who had no previous 
warship-building experience. There were four 
designs, two being for corvettes of thé Flower and 
Castle classes, and two for frigates of the River and 
Loch classes. The basic design for the coastal- 
patrol corvettes was developed from that of the 
whale-catcher Southern Pride, and, when it became 
essential to provide vessels for ocean patrol, exten- 
sive alterations and additions were incorporated to 
produce the larger Castle class. The design of 
frigates for Atlantic service was considered towards 
the end of 1940, and resulted in the River class, 
fitted with two sets of corvette triple-expansion 
engines and having a speed of 20 knots. The Loch 
class were largely a reproduction of the River class, 
with alterations in hull construction to facilitate 
production. The intensified attacks by German 
submarines in 1942 accelerated the escort vessel 
programme, and, as the “target” of 200 vessels 
by the end of 1944 was beyond normal shipyard 
capacity, prefabrication of hull parts by structural 
engineering firms was organised on a large scale. 
Connections were mainly riveted, but welding was 
used to a certain extent where practicable. The 
weight and size of the parts were limited by crane 
and transport conditions, but about 80 per cent. of 
the hull structure was prefabricated. Above water 
the hull form had straight lines and the deck sheer 
was run in three straight portions. Though lively, 
the vessels were seaworthy and possessed good 
steering qualities. 

Sir Charles Lillicrap, Director of Naval Con- 
struction, opened the discussion. The production 
of this group of warships, he said, represented one 
of the major-scale shipbuilding operations of the 
late war and equalled in scope and magnitude 
similar operations by the United States and the 
enemy. Prior to 1933, the development of sloops in 
the Admiralty was governed in the main by mine- 
sweeping considerations, but in that programme two 
new types made their appearance: the convoy 
sloop, a rather larger vessel than before, 230 ft. 
between ndiculars, and the coastal sloop, 
on the lines of the 1918 P.C. boat, and 220 ft. b.p. 
Both types met Staff. requirements and sould 
carry the armament then expected to be of use 
against both submarine and aircraft; both had 
turbines as main propelling machinery. By 1939, 
several ships of each class had been completed, and, 
concurrently, plans and prototypes had been 
produ: i for the rapid conversion of trawlers for 
coastal anti-submarine work, although all of them 
were deficient as . 

The war aaa opel pee need for fleets of 
anti-submarine vessels. The coastal sloop was not 
suitable for rapid production by the smaller firms, 
mainly because of the machinery, and trawlers were 
too slow. The whaler type filled the gap and a 
programme of corvettes of this type was put in 
hand, the convoy-sloop programme being slowed 
down and the coastal-sloop programme abandoned. 
The original corvette came in for a lot of criticism, 
much of which could only be met by building larger 
ships, the River class and, later, the Loch class. 
It seemed, therefore, that the pre-war Naval Staff 
were right about the type and size of ship required, 
but the number of ships and the details of their 
design were not sufficiently correlated to the produc 
tion effort which such naval practice, with its 
refinements and special requirements, demanded. 





Naval practice and requirements were even more 
elaborate to-day. What, then, could be done to 
avoid a breakdown? We must do our best, parti- 
cularly in times of lean naval programmes, to keep 
naval thought, and particularly naval technical 
thought, in touch with the shipbuilders. We must 
encourage shipbuilders to look for and try new 
devices and , and more flexible production 
methods for every class of work, and we must foster 
the inception and acceptance of planned schemes 
of production in the industry. 

Sir Stanley Goodall, K.C.B., said that a great 
debt was owed to Smith’s Dock Company, and to the 
British Corporation Register, but other firms also 
played an important part; for instance, Messrs. 
Harland and Wolff turned out corvettes at the rate 
of one a fortnight. These ships were cheap and 
simple and required a small complement, and for 
that very reason they wére quickly criticised ; 
therefore it became necessary to build something 
larger. At a meeting of shipbuilders in 1942, the 
British Constructional Steel Association, Lloyds 
Register, and the British Corporation, it was 
decided to build the Flower class corvette and the 
prefabricated Loch class. The reason for the 
prefabricated class was not of production, 
but the fact that there was not the labour available 
to put on this work in the shipyards. That labour 
was forthcoming from the structural-steel firms 
and was of the greatest possible help. The yards 
employed on this work had not the capacity or the 
labour for fitting out, and for this purpose special 
bases were set up on the Clyde and the Wear. 

Mr. J. L. Adam considered that this paper was 
of special value in regard to determining action in 
the future. The production of the prefabricated 
frigates was the best example of co-operation that 
could be imagined. The Admiralty, giving a lead 
and facilities for production; the classification 
societies, the planning department, and the central 
drawing office, all worked in the closest co-operation. 

Mr. J. M. Murray said that, from the structural 
point of view, the most interesting ships were the 
prefabricated Loch class. The longitudinal scheme 
of framing proposed by Mr. Adam wasextremely 
suitable for prefabrication, and the structural 
soundness was evident. Their success was due, in a 
large measure, to the careful way in which the 
production was organised. Construction was expe- 
dited by the adoption of merchant practices, 
and perhaps more could have been done in this 
direction. The Admiralty allowed considerable 
lattitude as regards details, and modifications to 
meet yard facilities were always sympathetically 
considered. The use of welding was encouraged, 
and one yard completed River-class corvettes 
with all-welded shell plating, the end connections 
being butt-welded and the seams overlapped. 
While, in the Flowers, the scantlings adopted 
were substantially those of the prototype whale- 
catcher, those of the later ships conformed to 
Admiralty practice. These light scantlings could 
only be used in ships operating under certain 
conditions and where the saving of weight was of 
paramount importance ; they could not be adopted 
in merchant ships; nevertheless, they had become 
familiar to merchant shipbuilders and the classifi- 
cation surveyors through this programme, and 
must colour previous opinions of what were the 
absolute minima in certain directions. Structurally, 
the ships gave little trouble, the only weakness 
revealed being a slight lack of strength against 
pounding, which caused distortion at a point 
fecther aft than was usual in merchant ships; and 
a slight tendency of the ship to strain at the break 
of the forecastle. The design of the frigates would 
have been improved if the forecastle deck had been 
carried right aft to the stern. 

Mr. R. W. L. Gawn gave an account of some of the 
model investigations associated with the develop- 
ment of these small ships. The conditions of the 
design favoured good speed performance in that 
there were few circumscribing features to cause 
departures from the optimum form. In addition, 
the proportion of beam to draught was less than 
for any class of warship. As a result, forms of 
a very high standard were evolved, closely approach- 
ing the optimum. The first models of the Flower 
class were tested in the late spring of 1939. The 





ic coefficient was low—about 0-54—and, 
although the stern trim was large, it was possible 
to arrange the centre of b in a satisfactory 
position. The rate of revolutions of the reciprocating 
machinery made it possible to fit a large propeller, 
with an efficiency of the order of 0-7. As the result 
of experience, a longer ship was called for, and, in 
the autumn of 1942, model experiments on the 
Castle class of corvettes were put in hand. Although 
the displacement of the final design was 420 tons 
greater, an increase of speed of 4 knot over the 
Flower class was predicted, largely as a result of 
increased length of 37 ft. This striking improvement 
was confirmed by the trial results. The first model 
was tested in 1942, but such was the pace of events 
at that critical period of the war that the design 
was subsequently modified, displacement, beam and 
length being increased. The trials of the first ship 
of the class were completed within eight months. 

The first model of the River-class frigate, tested 
in the autumn of 1940, had the optimum prismatic 
coefficient and centre of buoyancy position for the 
designed full speed. At cruising speed, the per- 
formance was also of a high standard, although a 
slight reduction in prismatic coefficient, with a 
modification of centre of buoyancy forward, would 
be necessary to obtain the last ounce of form 
efficiency at low speeds. The propeller efficiency 
was even higher, namely, 0-74, and the predicted 
speed was 4 knots greater. This model was found 
so satisfactory that it was used as a standard for 
correcting results for a number of years. The Loch- 
class frigate form for rapid production, produced 
two years later, was also of a good standard. 
The final design showed a reduction in horse- 
power of 9 per cent. at full speed and 4 per cent. 
at cruising speed, as compared with the initial 
model. An interesting design tested as an alter- 
native to the Flower class corvettes in 1940 was 
one of straight-line section for rapid production. 
The hull resistance proved excessive, which was not 

ising. In calm water, the straight-line form 
required about 14 per cent. more power than the 
round-bilge form at 15 knots, and 6 per cent. more 
at cruising speed, but this disadvantage was rather 
masked in heavy seas. Model experiments 
that the speed of each type would be reduced to 
about 13 knots under extreme conditions, allowance 
being made for the loss of propeller efficiency as 
well as additional hull resistance. Rolling experi- 
ments suggested that extinction at 10 deg. was 
about 2-0 for the round-bilge form and 1-2 for the 
straight-line form; but at high speed there was 
little to choose. 

The conception of acceleration as a yardstick for 
ship motion introduced by the author was most 
useful. It correlated the separate and combined 
effects of pitch, heave and roll, both as to amplitude 
and period. It also gave a ready assessment of the 
effects of different motions on fighting efficiency, 
both as regards personnel and material. Records of 
pitch and heave during rough-weather model experi- 
ments indicated that, under the most severe condi- 
tions of synchronous motion in steep seas, the 
extreme acceleration might approach } g at bow 
and stern, the amplitude of pitch being about 
5 deg., and heave about 6 ft. Sustained accelera- 
tions of only about one-tenth of g, especially when 
i and changing rapidly, were uncomfortable, 
and one-fifteenth g was distinctly so. With regard 
to propeller singing, which proved a nuisance as 
the number of corvettes on service increased, Mr. 
Gawn said that a large number of the ships were 
free from this defect, but singing of a border-line 
character occurred on a proportion of the ships, 
generally with maximum intensity at about one- 
third full-power revolutions. The persistence of a 
unique singing note was a menace, in that it would 
lead to the detection of the corvettes and the convoy. 
The propellers were modified to designs produced at 


Haslar, with satisfactory results. 


Rear-Admiral H. H. Brown said that, as the paper 
referred only briefly to machinery, a few comments 
on this aspect might be of interest. The original 
Flower-class corvettes were fitted with four-cylinder 
triple-expansion reciprocating engines and cylin- 
drical boilers. In later ships, Admiralty three- 
drum water-tube boilers were installed, arranged in 
separate closed stokeholds, and this type was 
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adopted for the River and Loch frigates and the 
Castle corvettes. This change necessitated in- 
creased stowage of fresh water, and distilling 

of greater output than that fitted in the original 
design. Working drawings of the machinery and 
boilers, designed by Messrs. Smith’s Dock Company, 
were circulated to a large number of engineering 
firms in Britain and Northern Ireland, and in 
Canada, Australia, and the United States. To 
assist in the rapid production of machinery for the 
twin-screw frigates, the corvette four-cylinder 
triple-expansion engine was retained for these ships, 
modified by the addition of a coupling to the forward 
end of the crankshaft so that the engine could bs 
turned end for end to suit either a port or a starboard 
position. For the Flower class and the River class, 
the machinery was contracted for by the individual 
builders, but for the prefabricated Loch-class 
frigates and the Castle-class corvettes, the Admir- 
alty placed bulk orders for boilers, main and auxili- 
ary engines, propellers, etc. This involved setting 
up, within the Department of the Engineer-in Chief, 
a planning and progress section to place orders and 
allocate material to shipbuilders. Pipework for the 
Loch-class frigates was fabricated from sketches 
made by the parent firm, and the pipework was 
carried out by firms specialising in this type of work. 
About 1,150 engines were built between January, 
1940, and December, 1944. The machinery and 
boilers were built to the requirements of Lloyd’s 
Register and the British Corporation, and under 
their supervision. 

Mr. T. C. Grisenthwaite, speaking of the Loch 
class, said that he was responsible, under the British 
Constructional Steelwork Association, for the 
preparation of the constructional steelwork drawings, 
and that part of the shop inspection dealing with 
the accurate fitting together of the components of the 
prefabricated units. The method adopted was the 
only feasible and economic solution where a large 
number of similar vessels were required to be built 
and where the prefabricated units had to be made 
by firms with little or no experience in shipbuilding. 
Previous schemes of prefabricated ship work had 
been carried out, but these usually consisted of 
single plates or built-up sections, made from draw- 
ings on which the position of every rivet hole was 
accurately dimensioned. Messrs. Henry Robb 
undertook the manufacture of the templates from 
drawings prepared by the constructional engineers. 
There were 1,360 prefabricated units for each vessel 
and nearly 100 contractors were engaged in the 
programme. Bulkheads were fitted complete with 
watertight doors, ladders, etc., and deck units 
with hatches and deck treads welded on. The 
sloping keel section had the rudder bearing incor- 
porated in the unit. The production of the units, 
which were largely welded, necessitated substantial 
jigs, particularly for the keel sections. Although 
every unit had to be accurate to the dimensions 
and connections shown on the drawings, a certain 
amount of latitude was allowed in the detail con- 
struction to suit the plant of each firm ; for instance, 
deck beams were generally of the flanged L-section, 
with the toe welded to the deck, but firms who 
could not cold-flange the plates made up an L-section 
of two plates welded together. 

Mr. Grisenthwaite made the following suggestions 
for improvement should it ever be necessary to 
carry out again a similar undertaking: .central 
drawing office, template loft and building of proto- 
type to be at one site ; absolute uniformity of frame 
spacing throughout the vessel; no units to exceed 
dimensions of the usual type of railway wagons 
available ; absolute minimum number of thicknesses 
of plates and sections, consistent with weight 
requirements ; plates to be of uniform width, as 
far as possible, to relieve delays and sorting out at 
steel mills; work on actual construction to be 
delayed at shipyard until adequate supplies of units 
were available ; light partitions and flimsy minor 
bulkheads, unsuitable for rail transport, to be made 
at the shipyards. 

The author intimated that he would reply to the 
discussion in writing. 


CoastaL Foroz Dzsien. 


Mr. Holt’s paper outlined the design and develop- 
ment of the various types of coastal craft produced 





during the war. They formed two main grow 
namely, the motor launches of moderate speed for 
anti-submarine patrol and convoy escort duties, 
and the high-speed motor torpedo boats and 
gunboats for offensive purposes. The paper des- 
cribed how the designs of both groups were evolved ; 
in some cases, by private firms, in others by Admir- 
alty, or, again, by a combination of both resources 
to produce the best type of boat to meet the many 
complicated requirements for a particular purpose. 
The motor launches (“M.L.” type) used in the 
1914-18 war were imported craft and were not 
well suited to conditions round the coasts of Britain ; 
and, as no craft of the type were built during the 
inter-war period, design could not be based on 
recent experience. A serious approach to the 
problem was made early in 1939, when a scheme 
for the mass production of motor launches by 
prefabrication was submitted to the Admiralty. 
The scheme was approved and 12 launches, known 
as type A, were built. The method of construction 
having proved sound, type B was designed and some 
650 were produced. In the design of motor torpedo- 
boats and motor gunboats, little progress was made 
from 1924 to 1935, but in 1935 and 1936 two private 
firms produced some fast motor boats and interest 
in these craft was revived. Development was 
continued, and in 1938 the Admiralty decided on a 
building programme for 70-ft. hard-chine bdats, 
most of which were powered by American and 
Italian engines. To counter the German E boats 
and because there were no light-weight high-power 
Diesel engines available in Britain, a number of 
high-speed steam gunboats were built and proved 
successful in action. The author commented on the 
heavy fire risk present in the large motor boats and 
motor launches, due to the need to use petrol 
engines. The failure to develop light high-power 
Diesel engines in this country might have had 
serious consequences and added greatly to the 
risks to be faced in action. 

Sir Charles Lillicrap said that, without some such 
organisation as the Fairmile Marine Company, the 
Navy never could have got the necessary number of 
boats. Sir Noel Macklin, its founder, developed the 
idea of prefabrication before Kaiser did. The paper 
made clear how much was owed to the initiative of 
such private firms as the British Power Boat Com- 
pany, Vosper’s, and Thornycroft’s; without their 
pioneer work we should have been much behind. 
Because of the complication in naval craft it was 
nearly always impossible for one man to be designer, 
builder and sailor, but Mr. Holt was not only 
responsible in the main for the basic design of 
many of the craft mentioned in the paper, but spent 
long periods at sea in coastal-force craft during the 
war. His crowning achievement was to design 
and build some shallow-draught gunboats in the 
Chindwin, to assist General Slim’s advance through 
Burma. Commenting on the remark that very 
few British engines were used in these craft, Sir 
Charles said that, in future, this country must be 
more self-sufficient ; Staff requirements must be 
related to industrial capacity, and industrial 
thought must, in some measure, bear relation to 
possible war-time requirements. He hoped that 
development of these types would not lapse as it 
did after the 1914-18 war. 

Admiral F. T. B. Tower, who was Vice-Controller 
of Naval Equipment from 1936 to 1944, said that 
the Fairmile e was decided upon in 1939, 
but the war broke out before the first boat was built. 
Thirty boats were ordered at first and, when he was 
asked for engines for them, he had to say that none 
were available. It was necessary to use engines 
from America and the building of the boats went on 
in the hope that other engines would be forthcoming. 
Eventually Packard engines were obtained and they 
were used exclusively afterwards. 

Sir Stanley Goodall said that, as regards engines, 
what was wanted was a high-powered lightweight 
Diesel. There were great difficulties with materials ; 
they had to rely on wood because all the aluminium 
was required for the Royal Air Force and steel was 
unobtainable because of other demands. He felt 
that the paper should thought on policy. 
Before the war, the policy with regard to the pro- 
duction of motor torpedo-boats was similar to that 
followed in the early days of deéstioyers; the 


Admiralty relied on private firms, in competition 
one with another, to produce the best design. That 
policy, however, was not really applicable; in the 
old days, the builders of destroyers got their return 
from foreign buyers as well as the Admiralty, but 
there were few orders from foreign countries for 
motor boats and those placed by the Admir- 
alty were not sufficient to cover the expense of the 
necessary research and development. To have pro- 
duced the ideal craft would have cost private firms 
from 500,000/. to 1,000,000/. in development and 
research and therefore, it seemed, the only way to 

in the future was for the Government to 
undertake that work. 

Captain Powys Maurice, R.N., drew attention 
to the manner in which maintenance was complicated 
with such a diversity of hull forms as there existed. 
Moreover, as the war went on, these craft had 
more and more different types of equipment ; 
he emphasised the necessity for keeping the number 
of types down to the minimum. The problem 
of spare parts had introduced considerable diffi- 
culties. The whole problem of maintenance must 
be an integral part of the operational plan and 
not, as it very often was, an afterthought. 

Mr. R. W. L. Gawn said that the large fleet of 
small high-speed craft produced during the war 
required a large number of model experiments. One 
problem was to combine good cruising endurance 
with maximum . To obtain 40 knots, it was 
necessary to develop dynamic lift. This could be 
done by a chine, with or without a step. These 
features promoted wave-making and eddy resist- 
ance, which reacted on the performance at cruising 
speed and the effect was considerable, since the 
cruising speeds were greater proportionately than 
the full speed of destroyers. The displacement 
was three times as great as that of a destroyer 
in relation to the length, so that the wave-making 
was increased proportionately. Full speed of the 
larger types was limited to 35 knots or less by the 
engine power available. Dynamic lift was then 
comparatively unimportant and the form was 
preferably of round-bilge type, comparable to 
destroyers, although the transom was necessarily 
large for the best results at full speed. The correc- 
tion for skin friction was complicated by dynamic 
lift. The pitfalls of cavitation, too, were wide and 
deep for the designer of propellers for coastal-force 
craft; the propellers were only just below the 
surface and the tip speed might be as great as 150 
to 200 knots. In the early days of the war, guidance 
as to the allowance for cavitation was obtained from 
the few trial results available, some of which left 
much to be desired as regards accuracy ; but, during 
the war, improvements were effected in the method 
of obtaining trial records, and predictions. of the 
cavitation factors were progressively refined in 
consequence. The completion of the cavitation 
tunnel in 1942 was a great boon. One of the first 
fruits was an increase of speed of 4 knots in one class 
by improved design of propeller. 

A major bugbear arose with the introduction of 
supercharged engines. The power curves were 
conditioned by the maximum permissible boost at 
high speed, but this was only available in short 
bursts; the power was feduced at maximum 
continuous boost. If propellers were designed for 
the full boost to obtain maximum speed, over- 
boosting might result at-some lower speed. If the 
full boost was not used, speed would be sacrificed. 
The propeller design must strike a nice balance to 
suit all operati conditions. In some cases, the 
engines overboosted and in others they wunder- 
boosted, although conditions were nominally similar. 
This reflected on the propellers. Fortunately, they 
could be accurately checked on a machine already 
installed at Haslar for measuring model propellers, 
and, as a result, it was found necessary to specify 
precision propellers. A greatly improved standard 
‘was obtained, thanks to the ¢o-operation of pro- 
peller manufacturers, who worked to fine tolerances 
without disturbance of their heavy production 
programme. The controllable-pitch propeller was 
one answer to the requirement for boost tion 
between the different shafts of a boat, and for 





boost grading at all speeds and loading of hull on 
setvice. The fitst model e ts showed 
serious loss of efficiency with fixed blades. 
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RETRACTABLE 


Later designs were improved, but there was scope 
for further improvement if sacrifice of full speed 
was to be avoided. 

Mr. F. H. Sears said that, from the point of view 
of the naval architect, the ‘crew accommodation 
gave rise to a very large problem, that of compati- 
bility. There were various schools of thought as 
to whether the crews should live on board or not, 
but the war decided that they should live on board, 
which involved a considerable increase in weight. 
There was also the problem of heating, ventilation 
and cooking, for which no satisfactory solution 
had been found. Probably the biggest problem was 
ventilation, and the worst conditions were not at 
sea but when the boats were tied up*to a quay, 
three or four abreast. If electric fans were run 
off the batteries, the engineers complained that they 
could not start the engines in the morning. Auxiliary 
generators were a nuisance at night and added 
considerably to the weight. If petrol generators 
were run at night, there was always the chance of 
exhaust fumes being taken in by the fans. The 
early boats had special paraffin cookers, but they 
were difficult to maintain in wartime. Enclosed 
coal heaters had been tried without success, for 
high-speed craft. Electric cooking was adopted, 
but it involved running the auxiliaries for a long 
time. 

Mr. F. W. Thornycroft was convinced that the 
single-step hull was not satisfactory for motor 
torpedo-boats, for the speeds mentioned in the 
paper. To get satisfactory operation, the centre 
of gravity must be in the right place, but, unfortun- 
ately, the designer of a boat had little say in deciding 
where the centre of gravity was to be in actual 
service ; some Department insisted on putting in 
an extra gun or something. He believed that, if a 
comparison were made between a single-step hull 
and a chine form, of equal speed and equal displace- 
ment, there would be very little difference in sea 
performance. 

Mr. J. E. King said that the rounded-bilge D type 
set a very high standard of reliability. Few of these 
boats developed the hull defects mentioned in 
the paper when working under excessively hard 
conditions. One of the most serious problems in 
the Mediterranean was the difficulty of spare parts, 
together with the lack of slipways and dry docks, 
but Malta Dockyard organised wonderful mainten- 
ance facilities which enabled the boats to operate at 
long distances from their base. 

Mr. W. R. G. Whiting pointed out that the Fair- 
mile system of prefabricated construction suited 
pret gene tyes plant of the smallest firm, with the 

that the greatest production was obtained 
from the smallest number of men. 

“he author said that he would reply to the dis- 

on in writing. 
(To be continued.) 
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IMPROVEMENTS IN LONDON 
UNDERGROUND COACHES. 


Two Metropolitan-Line coaches of the London 
Passenger Transport Board have been fitted recently 
with a new arrangement of fluorescent lighting and with 
improved collector-shoe gear. If these devices are 
successful, it is intended to fit them to 143 new coaches 
now being built, and to 82 existing coaches which 
will run with them on the District and Metropolitan 
lines. The Board instituted two trials with fluorescent 
lighting, the first, on a District Line car, being a 
simple layout with the lamps coupled through stabil- 
ising resistances to the 600-volt direct-current traction 
supply, and the second, on Metropolitan Line coach 
No. 17,000, being a motor-alternator set supplying 
@ constant current at 1,200 cycles per second to 
lamps connected in parallel. The second system 
proved satisfactory in service, but involved carrying 
an extra machine on the coach, and a considerable 
amount of wiring for the lamps, chokes, and con- 
densers. The third and latest trial is designed to 
obviate these disadvantages. One of the two coaches 
is equipped with a dual-purpose motor-generator 
set which is driven by the normal 600-volt traction 
current and is designed to supply alternating current 
at 110 volts, 850 cycles per second, and direct current at 
50 volts. This dual-purpose motor-generator set 
will replace the standard motor generator, and is 
itself a standard motor generator modified by the 
Metropolitan-Vickers Electrical Company, Limited. 
It is a totally-enclosed fan-cooled machine with two 
armatures on a common shaft, one for the 600-volt 
motor and the other for the 50-volt generator. The 
alternating-current winding has been inserted in slots 
in the main pole shoes of the generator, and the current 
is induced by the change in flux distribution caused by 
the passage of the teeth and slots of the direct-current 
armature across the pole faces. As it is necessary to 
maintain the frequency of the alternating-current output 
at a value which gives satisfactory conditions in the 
fluorescent-lamp circuits, the speed of the set is kept 
constant, rather than allow the speed to vary and 
maintain constant output voltage by changing the 
generator excitation. The speed and Cetignss *wektaghs 
are held within close limits, over large variations in 
supply voltage, by a vibrator type of regulator 
excited by the direct-current output voltage. The 
regulator operates by varying the current through a 
50-volt winding on the motor field, and the erator 
is provided with a series field to assist in the main- 
tenance of constant voltage on the direct-current 
output. A series condenser is provided to ensure 
sensibly constant alternating-current voltage in the 
lamp circuits, irrespective of the number of lamps in 
use. 


The motor-generator set is capable of supplying 
current to 48 20-watt fluorescent tubes and a direct- 
current output of 40 am at 50 volts but each car 
is fitted with 22 20-watt tubes, each 2 ft. in length, 
and six 45-watt an as powers lighting. To kee 
the system as simple as possible, these lamps, whic 
are fed from the battery which normally floats across 
the terminals of the direct-current generator, are kept 
alight whenever the fluorescent lighting is switched on. 
In a later design it is hoped to provide a direct-current 
output of 60 amperes at 50 volts, and alternating cut- 





rent to supply 72 20-watt tubes. There is a difference 
between the lighting circuit of one car and that of 
the other; one having the circuit arranged for 
straight resonant starting, where a condenser connected 
to one end of each electrode forms a resonant circuit 
with the lamp choke and provides the path for the 
current to pre-heat the electrodes. e 110-volt 
alternating current is applied across the choke and 
lamp with no time delay, and the lamp strikes as soon 
as conditions permit. The second car is provided 
with a time-delay arrangement to ensure that cold 
starting does not occur, A choke is incorporated in 
the supply circuit which is short-circuited by a thermal 
vacuum switch with a closing time of 2 seconds to 
3 seconds. The voltage across the lamps is insufficient 
to start the discharge until the choke is short-circuited, 
but the current flowing through the tube condensers is 
sufficient to raise the electrode temperature to a value 
which gives satisfactory emission. A comparison 
of the lives of the tubes in the two cars will indicate 
whether or not the additional apparatus of the second 
system is justified. 

The Board’s method of overcoming the lack of suit- 
able wood for making collector-shoe beams was des- 
cribed and illustrated in ENcrxEzrina, vol. 162, page 
185 (1946). Two steel tubes, with suitable insulation, 
were substituted for the teak which was formerly 
employed. An arrangement of collector shoes with 
further improvements has now been fitted to the two 
cars with the fluorescent lighting, and the illustration 
on this page shows the arrangement of an outside shoe. 
The new design enables all three shoes to be withdrawn 
simultaneously by a turn of the handwheel through 
270 deg., and the use of timber is avoided, as with the 
previous design. The positive shoe on each side of the 
bogie, and the negative shoe in the middle, are each 
pivotted to the end of a rocking arm, the fulcrum 
being attached to the bogie frame through insulating 
material. Each shoe is thus free to rise and fall with its 
collecting face always parallel with the collector rail. 
The connection from the handwheel to the shoe is 
through the cross-shaft which carries a cam, the cam 
lifts a horizontal beam which is pivotted to the bogie 
frame, and the beam lifts the shoe arm by means of 
balata-impregnated straps connected through a system 
of levers. Except when it is lifted by a turn of the hand- 
wheel, each beam is clear of the cam and rests, at one 
end, on a stop mounted on the axlebox. Thus, while 
running with the shoe in contact with the conductor rail 
the straps hang loosely ; when negotiating crossings, 
etc., where there is a break in the conductor rail, the 
straps support the shoe and maintain it at a fixed height 
above the running rail irrespective of the flexing of the 
bogie springs ; and when the handwheel is turned the 
straps lift the shoe arm. The negative shoe in the 
middle of the truck is controlled and raised by a crank 
mounted on a hollow shaft which fits over the cross- 
shaft. The crank is rotated by a system of links con- 
nected to the outside beams, and is connected to the 
negative shoe arm by straps. The anchor points of the 
straps may be adjusted to allow for different strap 
lengths and wear of the shoes, and the height of the 
beam-supporting stops on the axleboxes may be altered 
to suit the diameter of the bogie wheels. 





FORESHORE AND Coast ERosion.—An Order has been 
made under the Ministers of the Crown (Transfer of 
Functions) Act, 1946, ransferring, as from April 16, 
to the Minister of Health for England and Wales, and 
to the Secretary of State for Scotland, all functions 
exercisable by the Minister of Transport in relation to 
the protection of the coast and tidal lands in England 
and Wales and in Scotland against erosion or other 
damage caused by the actions of the sea. Moreover, 
the duties of the Minister of Transport in the manage- 
ment of Crown foreshore, river and sea bed are being 
undertaken by the Commissioners of Crown Lands, 1, 
Cambridge-gate, Regent’s Park, London, N.W.1. In 
the interests of navigation, however, the consent of the 
Minister should still be sought in regard to the con- 
struction of any work which will extend below high- 
water mark of ordinary spring tides. 





THE LATE MR. W. DE LA R. BOND.—We note with 
regret the death of Mr. Walter de la Roche Bond, which 
occurred in Birmingham on May 4, the day after his 
68th birthday. Mr. Bond, who retired last year from the 
position of personnel manager to the Dunlop Rubber 
Company, Limited, Fort Dunlop, had served for 54 years, 
in the rubber industry. In 1919, he was appointed 
personal assistant to the Dunlop Company’s develop- 
ment superintendent and took part in the standardisation 
of tyres, serving on practically every committee dealing 
with this question. He was a member of the War Office 
technical panel dealing with tyre problems during the 
war of 1914-18 and made a number of visits to the 
Front to report upon tyre conditions there. Until his 
retirement, Mr. Bond was secretary, on the employe~ 
side, of the Tyre Division of the National Joint Industrial 
Council for the rubber-manufacturing industry. 
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LABOUR NOTES. 


Tart the officially desired output will be obtained 
in the five-day week which is now in operation in the 
British coal fields is a matter on which even those who 
know the industry intimately do not appear to be at 
all confident. Mr. Shinwell himself, for example, said 
last week that he did not deny that he was somewhat 
apprehensive about the success of the experiment, at 
any rate, in its early stages, chiefly because the customs 
and practices of the pits in this country were so variable 
that anomalies might emerge. As a result, men might 
feel aggrieved, and, in consequence, disputes of an 
unofficial character might occur. “I do plead with 
mineworkers all over the country,” he continued, “ that 
having now secured nationalisation, and what is perhaps 
the greatest reform in the mining industry, they should 
exercise the utmost patience and tolerance, and on 
no account lend themselves to strikes of an unofficial 
character.” A reduction in output arising from the 
five-day week, he added, would not only be disastrous 
for the nation as a whole, but would also put miners’ 
reforms in jeopardy. 


Addressing a plenary session of the coal committee 
of the International Labour Organisation at Geneva, 
Mr. Arthur Horner, general secretary of the National 
Union of Mineworkers, said that he thought the five-day 
week would enable British miners to produce more 
coal. ‘“ If, however,” he added, “‘ experience does not 
justify that view, we shall consider the position.” 
**T know,” he went on to say, “ that outside Britain, 
there is great concern because we have chosen to 
introduce a five-day week which theoretically will 
reduce Britain’s output by 18,000,000 tons a year. 
If that were true, it would be catastrophic. We are 
determined, however, to reach the necessary coal target 
in an organised five-day week, which we think can 
enable us to do better than a six-day week.” 





According to Lord Hyndley, chairman of the National 
Coal Board, the success of the five-day week depen 
upon the co-operation of the mineworkers. In a 
pamphlet, signed by him and circulated to the men, he 
says: “It is now up to you.” “ The five-day week,” 
he continues, ‘‘ must be made to succeed. The country’s 
future, full employment, and the standard of living of 
the whole people, on whose behalf the mines are now 
operated, depend on this. The five-day week is a 
recognition by us and the country of what is due to 
you by virtue of the arduous nature of your job and 
its vital contribution to the country’s well-being. We 
believe that you in return will recognise the obligations 
which it carries to work a regular week of five full 
shifts, to accept willingly the assessment of all tasks 
on, the basis of a fair day’s work throughout the full 
shift, and to spare no effort to produce the coal which 
alone can save your fellow-workers in other industries 
from unemployment and restore national prosperity.” 





In the opinion of the average citizen, the unofficial 
strikes that have recently disturbed industry, dislocated 
communications, and imperilled the nation’s food 
supplies, are convincing evidence that, as planners of 
the future, representatives of Trade Unionism and 
Labour politicians are not the supermen some of them 
believe themselves to be. There is never, it is not 
unreasonably pointed out, any guarantee that the rank 
and file will loyally accept plans formulated by their 
leaders. In the case of the dockers’ strike at Glasgow, 
not only the conciliative machinery of the Ministry of 
Labour and National Service, but also the advice of 
executive authorities were rejected. The sympathetic 
strikes of London dockers, and also the irregular stop- 
pages of City Corporation employees were also unofficial, 
and were persisted in, although the records show that 
unofficial stoppages of the kind have rarely achieved 
their declared objects. They have, however, inci- 
dentally, inflicted hardships on the public and in the 
long run must be seriously damaging to orthodox Trade 
Unionism. 





Mr. Attlee stated, in reply to a question in the 
House of Commons last week, that the Government 
had informed the boards of nationalised undertakings 
of the general principle which, in its view, should 
govern development of a code of practice in regard 
to politics. The broad effect was that the vast majority 
of those employed in nationalised industries would be 
as free as those employed in other industries to parti- 
cipate in political activities, whether national or local. 
There was, however, one qualification, affecting only 
a small number of employees which did not always 


apply in other industries. It was desirable for senior | i 


staffs to establish a tradition of public service, irrespec- 
tive of party allegiance. It followed that they must 
exercise a measure of discrimination in political matters 
to prevent them engaging in the more controversial 
forms of political activity. 





Writing in the Journal of the Amalgamated Engin- 
eering Union, Mr. T. Gillinder expresses the opinion 
rare Rne os ndlawe yl se Ange Mo ager wae He 
encouraging the most promising 0 ir younger mem- 
bers to train and compete for the poste of personnel 
managers, factory imspectors, and ft 
throughout the ineering industry. He had, he 
declared, no class , but he had never liked the 
thinly-veiled preference for purely course-trained certi- 
ficated people. The trade unions could not afford to 
wait or procrastinate if they desired a real share by 
practical craftsmen in the directive and t 
units. The unions must their complete inde- 
pendence, as the National Union of Mineworkers had 
done to negotiate with the controlling boards. 





There were, Mr. Gillinder suggested, plenty of trade 
union members capable of undertaking management, 
given the same educational facilities and opportunities 
for learning and practising the responsibilities of man- 
agement. In that reservation lay the pathetic sting 
which was now, with the advent of a full- 
Labour Government, beginning to reveal the intrinsic 
weakness of the industrial organisations within the 
Labour Movement. The practical direction, manage- 
ment, and operation of a socialised industry was a 
much more realistic job than that of formulating and 
passing Acts of Parliament. 





A resolution sent in for discussion at the Labour 
Party’s annual conference in Margate at Whitsun by 
the National Union of Mineworkers declares that the 
only permanent and satisfactory solution of the man- 
power problems in the coal-mining and other “ under- 
sane ” industries, is to raise the status and standard 
of living of the workmen employed to such a level as 
will attract sufficient British employees. 





In the course of a letter published in the Trade 


ds | Report of the United Patternmakers’ Association, the 


writer says :—“I should define a good patternmaker 
as one who, being cast away on a desert island, would 
not ask for any frivolous desert-island discs, but would 
be content to be cast away with a nice plank of maho- 
gany and a variety of spoon gouges, and would be 
satisfied to be left to work his intricate skill fashioning 
elaborate intricate patterns until such time as Provi- 
dence saw fit to restore him to civilisation. Unfortun- 
ately, we have a proportion of members who are so 
dumb that they think the 96 rule is a passport to 
longevity, and to those unfortunate brothers I would 
say: ‘You can’t do too much for a good master.’ 
So-keep at it, and don’t go asking for more wages in 
case you lose what you already have.” 





Of the total wage increases of 36,5001. reported to 
have come into operation in the United Kingdom in 
February, about 35,6001. was the result of arrange- 
ments made by Joint Industrial Councils, or other joint 
standing bodies established by voluntary agreement, 
and the remainder resulted mainly from direct negotia- 
tions between employers and workpeople or their 
representatives. 


Of the 124 disputes leading to stoppages of work 
which began in February, seven, directly involving 600 
persons, arose out of demands for advances in wages ; 
42, directly involving 4,600 persons, out of other wage 
questions ; five, directly involving 1,000 persons, out of 
questions as to working hours; 24, directly involving 
4,800 employees, out of questions respecting the employ- 
ment of particular classes or persons; 42, directly 
involving 5,100 persons, out of other qetene wer 
ing working arrangements, and three, directly involving 
200 persons, out of questions of trade union principle. 
One stoppage, directly involving 100 persons, was in 
support of employees involved in another dispute. 








Under a new national agreement, to which the 
Federation of Gas Employers and the Confederation 
of Shipbuilding and Engineering Unions are i 
skilled maintenance men in the indust ave & 
five-and-a-half day week and an —s scale of 
wages. The new London rate for c is 38. an 
hour and that for similar skilled operatives in the rest of 
the country 28. 9d. or 2s. 8d. an hour according to the 
size of the undertaking. Wages are to be paid for 
por ag holiday of two weeks, and also for statutory 

ys. 


The report of the Working Party for the wool textile 
industry, issued last week, says that the indu - 
not expect to get back all the workers it ing 





SOME PROBLEMS OF CYLINDER- 
BORE WEAR.* 
By W. A. Rozoruam, M.I.A.E. 


Recap yp ace be saan Rene: the fact thes 
degree urability comfort seems very 
desirable to-da; oe be regarded as insufficient five 
years hence. For reason, when discussing highly- 
controversial subjects, such as those chosen for this 
paper, it is possibly necessary to express an opinion 
as to what will constitute an acceptable rate of cylinder- 
bore wear in 1950. At the t moment, bearings 
are available which have at least 100 per cent. better 
life than those existing five years ago. Hardened 
crankshafts, Stellited austenitic exhaust valves, non- 
Oe re ae ee coe: eee 
developments have improved the life of the — t. 
Up to 1946, however, generally speaking, the exception 
was the cylinder, which, in spite of a considerable 
amount of research, had not a durability comparable 
with that of other components of the power plant ; 
in fact, it had lost ground in face of increasing power 
outputs and more exacting traffic conditions. It is 
high time that this state of affairs was remedied, and 
the author suggests, as a target for vehicles in the 
immediate future, that no car sold to the public, 
however adverse the conditions under which it operates, 
should ee par re-bore until at least 50,000 miles’ 
running completed. 

Service records show that the useful life of similar 
engines between re-bores has varied between 15,000 
and 75,000 miles. Having quoted 15,000 to 75,000 
miles between re-bores as being actual recorded results, 
it is of interest to outline how, according to service 
records, the two extremes are likely to be obtained. 
Cars driven on the Continent at high average speeds 
over the past 15 years indicate an average re-bore 
mileage of something approaching 100,000. Similar 
cars driven under lish conditions, that is, journeys 
of 50 to 100 miles with more frequent accelerating and 
decelerating, average 50,000 re-bore miles; while, for 
cars used in London traffic, the figures may drop as 
low as 15,000. The weight of evidence available i 
all sources seems to indicate that minimum wear takes 
place when the engine is —— under constant 
non-detonating conditions ; , that high-speed work 
is very seldom responsible for lower cylinder life, while 
the reverse may be said of repeated full-throttle 
acceleration. For the purpose of comparison in this 
paper, it is assumed that, when the cylinder bore has 
worn diametrically 0-014 in., the oil consumption, will 
be so high under normal driving conditions that the 
eustomer will wish to have a re-bore. 

The English automobile engineer who is actively 
engaged in developing a product for the home market 
is liable to be somewhat inarticulate when dealing with 
@ subject, the basic facts relative to which are not 
ascertainable. The technique of high-pressure publi- 
city employed by large United States corporations, 
however, is sufficiently well known to require neither 
description nor comment. The author suggests that 
some of the beatings handed out to the British industry 
and British engineers have been based on data of 
debatable accuracy. As an example, statements have 
appeared in technical periodicals which that 
there is little need to alter the materials of t 
automobile engine in order to achieve the standard of 
durability that the author has suggested as desirable. 
The general inference is that the required results can be 
achieved by paying attention to the distribution of the 
lubricant, the piston and ring design, and the means 
adopted for oil control. It has even been stated that 
the desired result has been achieved already on mass- 
rey cars in America, and that, to solve the prob- 

m, it is only necessary for English manufacturers 
to follow the rules laid down by their transatlantic 
competitors. In view of these statements, a number 
of measurements were made on American cars function- 
ing in London, to see how these compared with British 
cars of similar ions, operating under the same 
conditions. A separate test was carried out in the 
provinces, where similar cars were run under normal 
conditions. The results are shown in Table I, on 
pre 204, and cexteinly do not substantiate the claim 
for marked way compar of American vehicles. : 

The theory been advanced that, if a sufficiently 
copious supply of oil can be delivered to the cylinder 
walls, wear will be minimised. Adequate lubrication 
can hardly be claimed as a modern . The 
major d y with the modern power plant and its 
lubrication seems to be that, during the past decade, 
pos il mond for ~_s engine 

oil consum: curve average 
rises exceedingly yess agg speed. ical exam) 
for a 3}-litre six engine are in Fig. 1, 
oo where the full-line curve represents the results 
ts) when the oil pressure was set at 25 Ib. per 


»® Paper read at a meeting of the Institution of Auto- 
mobile Engineers, held in London on January 7, 1947. 
Abridged. 
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square inch and allowed to fall-st lower speeds, while 
the dotted curve shows the results obtained when the 


oil pressure was set at 25 Ib. per square inch for each | and 


speed. Therefore, if the speed range is extended 25 per 
cent., the consumption, when the car is driven to the 
ae By t y° dhger er wagpegs ae the oil control 
exe piston rings is altered correspondingly. 
If the unit pressure of the standard rings is increased 
» = matters right, the consumption r low-speed 
traffic and starting operation becomes mi and 
the bre ed boundary lubrication oo accelerate 
cylinder-bore wear. —— normally 
thrown on the bores by the big-end and crank- 
case mist with an additional supply seems a fruitless 
menouvre unless this additional supply can be confined 
to low The astonishingly low bore wear of 
cars uced iu the éarly ’twenties, which were fitted 
with essentially low-speed engines, seems to be con- 
firmatory evidence that engines with a small 
range show good bore life, Another point that should 
not be missed is that four-wheel brakes and improved 
‘ roadability”” have enabled the driver to take a 
higher output from the ine. This was clearly 
demonstrated when four-w! brakes were fitted to a 
prototype. Over a known course, the petrol consump- 
tion increased 10 per cent., but using only the hand 
brake restored the consumption to the original figure. 
The relative rate of wear for a six-cylinder engine when 
run at two different speed ranges is shown in Fig. 2. 

When wear reaches.0-010 in. to 0-014 in. and an 
undesirable quantity of oil is undoubtedly passing the 
pistons, the rate of wear falls to some 30 per cent 
of the figure which could be measured for the first 
20,000 miles of the car’s life. This fact is even more 
clearly indicated when the rate of wear is plotted 
against the miles run, as shown in Fig. 3, ith ; 
the author has never seen it em ised previously. 
There certainly seems to be justification for augmentin; 
the supply of lubricant at low speeds on cars which 
have a very wide speed range, or at least for preventing 
+e supply of oil to the bores becoming too scanty at 

ese 8 é 

Because of pump and bearing leakage characteristics, 
there is always a tendency for the oil pressure to drop 
at traffic speeds under town driving conditions, and 
the effect of this on oil consumption, and hence on 
oil getting to the cylinder bores, is indicated in Fig. 1, 
while the effect of an oil pressure which rises with 
speed is shown for a six-cylinder engine (3} in. bore b 
4} in. stroke) in Fig. 4, on page 394; obviously, wit 
high-pressure rings this characteristic will be less notice- 
able. Working on the assumption that the oil did not 
get to the bores rapidly enough when starting from 
cold, experiments were carried out with a a 
tary supply, delivered from a hole drilled in con- 
. It was found that, under cold conditions, 
when the drilling was made in the big-end, it did not 
throw the lubricant on to the cylinder walls at idling 


speeds. The feed was moved, therefore, halfway up| - 
the rod, and this was proved by test to give the required | - 


result of almost immediate supply to the piston when 
starting up, in temperatures so low as 10 deg. F. This 
was put on production, but the results, as regards 
reducing wear, were disappointing, little advantage 
being observed. Additionally, the oil economy deterio- 
rated when the re-bore mi was a due to 
the increased supply provided, alth 

very satisfactory for reducing piston scuffing. 

Just as oil quantity has been over-valued, so low 
Viscosity has been over-emphasised as a wear deter- 
rent under English conditions. Experience also indi- 
cates that very thin oils have a lower film st 
than their thicker predecessors, although this charac- 
teristic has been noticeable mainly when an engine is 

ing run in. Records taken from cars in customers’ 
han have failed to demonstrate any very definite 


speeds under 
the explanation may be that, until the last or 80, 
it was the exception for a car in to be left out 
in cold weather, and so even S.A.E. 30 oil does not 
get really thick. Also, in most localities, a thermometer 


‘ 


in the more thickly of America, where 
cars stand outside by the maillion all the year round 
sub-zero ‘weather excites little comment. It is 


a of climate and operational practice 
as this which makes it injudicious to assume that 

obtained in England and America must neces- 
be comparable. 

Another factor that may be against thin oils is that 
they permit a customer to run at high and power 
from cold, whereas, with a thicker oil, an engine is 

ish under ing conditions until the water 


i 


4 ore, running-in experi- 
ence has demonstrated that thin oils are not as good as 
thicker oils under boundary-lubrication conditions, 
Nog oP tage toga 08 witha nce Sang hand 2s 
in the phoebe crue wear takes place. There is 
no doubt that a number of oil companies and car manu- 
facturers ran into a considerable amount of trouble when 
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thin oils were first adopted in England, because of 
inadequate knowledge of how designs should be modified 
to accommodate such lubricants. It should not be 


engine, however, their effect ‘on cylinder-bore wear 
has not been found to be appreciable. There does not 
appear to be any justification for oil thinner than 
See eee oo 
an oil halfway between §.A.E.20 and 30 may well be 
gg Soothes oe oil be 
om ion seems to 
deubtful economy. aaseinguas tives Mien anaie tes 


dares ttc fom uah abo ms tachuin vena 


oil every four thousand miles to avoid 

trouble. Loose reference to. oil consumption 

to lead to confusion of thought, since consumption 
ted by various running conditions of the engine 





poner’ Aa 
Gpaisllng vhisnakey of the lubricant. On a 4}-litre 


of oil and, almost in the same breath, | when 
advice is given to drain the sump and throw away the | the 


the consumption rises rapidly with increasing piston 
F sae any reference to Negron ye without quoting 
figure for the speed at which it is obtained w 
appear to be valueless. The fact that oil consumption 
does not always follow oil viscosity exactly has been 


shown by some of our tests, and figures relating thereto 
are given in Table II, on the same page. 


inlet-valve stem, is , particula 
Pen Sar done under rar traffic conditions. 
the r’s experience, valve grummets, which usually 
consist of felt or asbestos packing, never retain their 
efficiency for long and utions must be taken to 
avoid oil being s or drained on to the valve 
stem. Some were obtained, when developing 
valve-gear lubrication, which showed that, when no 
special precautions were taken to prevent oil going 
own valve guides, the oil consumption was 
490 m.p.g., whereas the finalised valve gear with drains, 
shields, etc., gave an oil consumption of 1,060 m.p.g. 
In bsg eau case, the unit was. a 12-cylinder 
engine of 7-3 litres, fitted with hydraulic adjusters on 
the rocker shaft. It will be appreciated, therefore, that 
lubrication of the valve gear on overhead-valve engines 


point of view of upper-cylinder lubrication; unless 
precautions beets — however, this increases oil oy 
sumption iderably under high-speed driving condi- 
tions, especially if there is appreciable tety. In 
one case, the oil consumption fell from 800 to 400 
m.p.g., due to this cause. Now that oil can be kept 
clean by proper filtration, there is no necessity, so long 
as varnishing troubles can be avoided, to drain the 
crankcase at frequent intervals and jettison large quan- 
tities, of lubricant. Detergent:oils have reduced the 
sludging problem, and little connection between bore 
durability and frequency of oil changes has been 
detected. Alteration to bearing clearances, oil pressure, 
bearing feeds, or any other modification which affects 
the quantity of oil passing the bearings, is likely to be 
reflected in the oil consumption. The results of varying 
oil pressures are shown in Fig. 6, on page 394, while 
Fig. 7, on the same , shows the oil consump- 
tion against the oil Boar thavagh the bearings, in pints 
per minute. In each case, the curves relate to road 
tests on a six-cylinder engine at an ave speed of 
34 m.p.h. Shay ieapeatant of this rita. will be 
appreciated when it is realised that some lead-bronze 
requires almost 50 per cent. more clearance than white 
metal, and also that, recently, shaft diameters have been 
increased considerably, thereby augmenting the leakage 
path for the oil and, at the same time, necessitating 
greater clearances. 

r tobe no comparable figures to 
the desirability or otherwise af nsenteyindes lubrica- 
tion. Records are available, however, of cars with 
re der lubrication in which the bore wear was 
no than standard. The same is true of a number 
of cars which were made with the breather connected 
to the carburettor intake, and which must have had 
the equivalent of intensive upper-cylinder lubrication. 
It can be said with equal truth, however, that no 
case of very bad bore wear has been observed when 
upper-cylinder lubrication has been utilised. It is 

t that, basically, the customer should not be 
to mix anything with the fuel he uses. 

Tn the there seems to have been little reference 
specific output on cylinder-bore wear. 
Fig. 3, above, showed a comparison of the rate of wear 
a tide og catmonmibe abewresy. <r Seg horeiar te 
sports-car ; 
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ring control with consequent reduced lubrication under 
traffic conditions. 

Examples of accelerated wear due to detonation have 
been observed on the test bed on a number of occasions. 
pe mm figures for an engine run on the test bed 
free from detonation, and one that was run detonating, 
are as follows. In the former instance, wear per 100 
hours’ running was 0-0037 in. whereas, in the latter 
instance, the wear per 100 hours’ running was 0-0125 in. 
In view of these facts, the author suggests that, as 
specific outputs rise—and they necessarily must unless 
the basis of taxation is altered—problems of cylinder- 
bore wear are likely to become more acute. It seems 
possible that large variations in wear, sometimes 
observed between different cylinders of the same engine, 
may be due to the fact that these cylinders suffer from 
increased detonation, owing to variation in ignition 
timing or mixture distribution. 

It will be noted from Fig. 5, which, in general shape, 
is typical of the majority of engines, that the oil con- 
sumption at 3,000 r.p.m. is almost twice that at 
2,000 r.p.m. If the unit pressure of the rings is 
increased and the scraper ring made more effective, the 
oil consumption at the increased piston speed can be 
brought back to an acceptable figure; but, if this is 
done, the lubricant consumed under traffic conditions, 
already low, will become almost microscopic and the 
piston will run so dry that corrosive wear may take 
place. It would appear that this is what has been 
happening in England over the 20 years and that 
conditions are actually worse than the contemporary 
— curves would lead one to suppose. The reason 
or this is that four-wheel brakes, improved steering and 
suspension, and Synchromesh gearboxes have raised the 
average speed at which a car is driven, while road 
improvements have raised further the mean piston 
speed. Comparing, therefore, the pre-four-wheel brake 
car with the modern sports car, the figures obtained are 
given in Table III, herewith. 

The use of thin oil, so widely recommended by some 
as a cure for bore wear, would seem to aggravate 
rather than alleviate the trouble, since, to keep a reason- 
able consumption at maximum piston speeds, the 
severity of the ring control has to be increased. Bore 
wear does appear to decrease, however, as the quantity 
of oil passing the top rings is increased, this being 
shown in Fig. 3. At 60,000 miles, when so much oil 
is passing the piston that a re-bore is essential, the rate 
of wear has slowed down until it is only about 30 per 
cent. of what took place for the first 20,000 miles of 
the car’s life. Records show that it is possible to aggra- 
vate bore wear by fitting a piston, the skirt of which 
conforms so closely to the cylinder that it precludes an 
adequate quantity of oil reaching the ring band. The 
increase in the rate of wear seems to be out of proportion 
to the improvement in oil consumption, and the figures 
given in Table IV, opposite, were obtained on a careful 
comparative test. 

An interesting comparison was obtained in 1933, 
when about 300 cars with split-skirt pistons were put 
into servicé, and then a similar number with plain 
pistons, no other alteration being made in the design 
of the engine. The oil consumption of the two batches 
of cars was not embarrassingly different, and yet, as 
shown in Fig. 9, opposite, the rate of wear with the 
plain pistons, in 0-000I in. per 1,000 miles run, was 
appreciably the greater. This result may be con- 
nected with the fact that the split-skirt piston allowed 
more oil to get to the ring band; but, in view of the 
evidence of the consumptions, this explanation is 
not very convincing. A definite contribution towards 
piston-life improvement in recent years has been the 
introduction of tin-plating. This undoubtedly facili- 
tates running-in and obviates Tin-plating 
is an expressive but inaccurate way of describing 
the process, which does not add materially to the 
piston dimensions. The coating of tin lasts much 
longer than might be expected, and the author has 
observed signs of it after 10,000 miles’ running. Ring 
treatment followed piston plating, two of the best 
known processes being the Ferox and the Grano-seal. 
The former consists of producing a coating of iron oxide 
by treatment at 1,000 deg. F. in a gaseous oxidising 
agent ; and the latter is a coating of iron phosphate, with 
a high percentage of manganese phosphate, obtained by 
immersion in a water solution of phosphoric acid, 
saturated with iron and manganese phosphate, at 
210 deg. F. Both these coatings are 0-00025 in. to 
0-0003 in. thick. Tin-plated rings also have been 
used wi Saunas a wry dearest ote | 
coating an _ m plating have contributed tow 
better bore life. 

Recently, it has been the fashion to recommend piston 
rings having a very high unit pressure. Tests indicate 
that these high pressures are not necessary to obtain 
good oil consumption and can be dangerous, in that 
they scuff the bores if there is even a momentary 
shortage of lubricant. In 1925, the L-section ring was 
used with good effect on production vehicles. It is 
produced as a normal gas ring and, after being ground, 
the section is removed from the back, as indicated in 
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Fig. 10, opposite. In this particular case, the stan- 
dard gas ring was modified, without altering its radial 
depth, the net result being a very considerable drop 
in unit pressure. This modification to the ring causes 
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illustrated by Table V, below; the figures were ob. 
tained on a modern 3}-litre six-cylinder engine. 

In the initial development stage, it was thought that 
this ring would not retain its oil-controlling qualities, 
but this fear has not been justified in practice, and it 
has the added advantage that it runs-in quickly 
Before its introduction, it was quite a problem to get a 
car to a customer with a good oil consumption and 
with confidence that, at a later date, with the settling 
down of the rings, the oil consumption would not 
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TABLE I.—RE-BorRE MILEAGE—VARIOUS TYPES OF CaR. 



























































Wear Average 
Total of All Miles Covered to Wear 
Nationality. Running Conditions. Miles In. Bores 0-014 in. (or 
Run. per Thousand | Assumed Re-bore Mileage), 
Miles. 
' 
American6cyl. .. x os : ; Engineering dept. 16,500 0 -00022 
American6cyl. .. oe “ .-| London customer 23,915 0-00025 7 
American 6 cyl. ote a - ..| London customer 21,107 0-00029 56,000 
American 6 cyl. London customer 20,491 0-00013 
American 6 cyl. London customer 0-00036 
American 8 cyl. ..| Engineering dept. 29,206 0-00022 
‘American 8 py °*| Zambos oilioae 28.213 0-00028 } 56,000 | _ Amerteaa 
ve: = 
American 6 cyl. .| Engineering dept. 52,000 0-00033 42,000 57.300. 
American 6 cyl. .| Engineering dept. 12,907 0-00031 45,000 
American 8 cy! .| London user 14,179 0-00078 18.000 
American 8 cyl. ..| London user 24,857 0-00011 127,000 J 
British 4 cyl. ..| Engineering dept. 12,622 0-00058 
British 4 cyl ..| Customer . . ne 8,359 0-00007 
British 4 cyl. ..| Customer .. 10,426 0-00023 46,500 
British 4 cy! ..| Customer .. 13,380 0-00028 
British 4 cyl. ..| Customer .. 15,000 0-00034 
British 4 cyl ..| Engineering dept. 17,065 0-00024 58,000 
British 4 cyl. .| Engineering dept. 43.871 0-00038 36,000 
British 4 cyl. .| Customer .. 25,730 0-00018 78,000 
British 4 cyl. . 7 | Engineering dept. 22,075 0-00045 31,000 British 
| 
British 6 cyl, 3} in. b: in, Engineering de; 48,121 0-00012 > average = 
‘aedin teats Sinn | engineering dept 54,245 0-000095 150,000 | 68,800. 
Engineering dept. 22,000 0-000067 7 
Engineering dept. 39,266 0-000087 
Brit’sh 6 cy’. .| Good customer 42,862 0-00010 140,000 
Bad customer 20,521 0-00056 25,000 J 
British 6 cyl., 4} in. by 5} in., 1920 Average .. rt 0-000065 215,000 














TABLE II.—Effect of Oil Viscosity on Consumption. 
7 4}-litre engine, 4,000 r.p.m. 








| 
Viscosity at 100 deg. C., Consumption 

Oil. Redwood Lewy Scale, Pints per Hour. 
A 70 1°5 

B 68 1-5 

Cc 45-7 1-75 

D 45-7 2-75 

E 45-7 1-80 











it to become conical in shape. It is important that 
the ring is completely finished before the section is 
removed from the back; if it is ground after being 
made into an L section, its oil-controlling qualities 
disappear. The effectiveness of the L-section ring is 








TABLE III.—Comparison of Wear, 1925 and 1935. 








Aver: Approxi-| Bore 
Piston | 8 mate Wear 
8 Derby- | Average | In. per 
Car at 60 St. Piston | 1,0v0 
“ m.p.h., | Albans Se miles 
ra (Driven . per at 
Hard), | min. 30,000 
mh.p.h. . 
Pre-four wheel brake car, 
1925, 44 in. by 54 in. ..| 1,800 40 1,200 |(0-000066 
Sports car, 1935,33 in.by 
44in. .. oe --| 2,250 55 2,050 |0-000250 

















become so good that seizure would occur. Under typi- 
cal London driving conditions, new rings can be run for 
several thousand miles without settling down, if they 
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are of the conventional rectangular section without 
treated surfaces. Recently, many variations of the 
L-section ring have been produced, but those which 
have only a small section removed seem to have the 
disadvantage that they are not as effective as the 
original type. A ring combination which has given 
satisfaction over a number of years is one gas ring, one 
L-section ring, and one slotted scraper ring. If an 
L-section ring is used for the top ring, too much blow-by 
is likely to result at the high speeds reached by the 
modern engine. Probably the best-known conven- 
tional type of scraper ring used in this country is the 
one shown in Fig. 11, above, in which the scraping 
ability depends mainly upon the high unit pressure 
obtained by reducing the area of the ring face in contact 
with the cylinder wall. It is a fallacy to suppose that 
the scraper alone is responsible for oil control. As shown 
by Table V, the L-section ring in the second groove has 
more effect on oil control than the perfect-circle type. 
The importance of consistent ring clearance in the 
grooves as @ factor in improving oil consumption is not 
always appreciated. When the sideways clearance 
exceeds 0-003 in., the oil consumption may be expected 
to increase. 
TaBLE IV.—Effect of Tight-fitting Piston. 


























oil Average Oil Aver 
Consumption, | Temperature, Speed, | onan. 
Miles per gall.| deg. C. womens 
1,540 73 43-4 = skirt. 
1,280 | 73 | 43-3 | ormal, 
TABLE V.—Effect of L-Section Ring. 
Mean Oil | so Consump- 
Type of Ring. Temperature, Speed, tion, 
deg. C. m.p.h. ™.p.g. 
= 
Two plain gas rings ; | 
cae ceragor.vine ee 80 46 | 400 
As above, middle ring | 
of L section ea 82°5 40 920 
As above, both gas 
rings of L section. . 83-5 | 52 1,425 








It is only recently that blow-by has been given 
prominence in ical papers. Experience shows 
that gas passing the rings in quantity accelerates the 
formation of sludge in oilways and scraper-ring grooves. 
Road tests demonstrate that a moderate amount of 
blow-by can occur without prejudicing the durability 
of the engine, but excessive biow-by ultimately may 
cause ring-sticking, followed by piston seizure. It is 
considered, however, that an engine which exhibits 
a mild degree of blow-by at <n Tecinalen of its life 
is to be preferred to one fitted with piston rings havi 
a very high unit wall pressure in order to remove 
traces of this phenomenon. Cars built as early as 
1922, with a large amount of blow-by, have averaged 
over 60,000 miles between re-bores. Crankcase venti- 
lation has been recommended also as an expedient to 
reduce bore wear, but the author has seen no logical 
explanation why good results should be achieved by 
this procedure ; in fact, on an engine which has the 
lowest wear factor of any which the author has 
examined, no particular consideration was given to 
ventilation, Generally speaking, an endeavour is made 
to produce a depression in the crankcase in order to 
assist in preventing oil leaks, and to get rid of objection- 
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able fumes. It is difficult to understand why a con- 
tinuous supply of fresh air containing oxygen should be 
considered beneficial in reducing corrosion. Dr. W. 
Helmore has carried out some helpful research work at 
Cambridge on the corrosion of cylinder-block materials 
and one of the interesting facts which he has established 
is that this corrosion is far less active in an atmosphere 
of exhaust gas than of a normal carburetted mixture, 
or of fresh air. The disadvan‘ of improving the 
quality of the material of which the complete block is 
made is that the more costly ingredients are wastefully 
employed. Apart from this disadvantage, however, 
results obtained by materials that can be cast en bloc 
have, in the author’s experience, not produced any 
substantial improvement. It has not been found that 
Brinell hardness in the lower ranges is any indication of 
durability ; as an example, chilled bores of 240-270 
Brinell do not appear to be appreciably better than 
unchilled bores of 200-220 Brinell. The alternative is 
the insertion of liners and, to get an accurate figure of 
merit for materials used as liners, tests were run on 
engines having two standard bores, the remainder 
being fitted with liners suitably treated. 

Briefly, the inserts of materials from which the 
complete block could be cast showed little reduction 
in wear from the standard iron, whereas inserts of 
materials having 16 per cent. or more chromium 
reduced wear to about one-seventh of the normal 
figure ; chromium-plate behaved in the same manner. 
At the present moment, the best liner materials are 
undoubtedly expensive, and, if the required life can be 
obtained by using a liner on the upper half of the 
bore only, there seems to be little justification for full- 
length insertions. To establish a suitable length for 
a short liner, average wear figures have been taken 
at intervals of 1 in. on a 3}-litre six-cylinder engine, 
and a mean of these results is given in Fig. 12. 

Chromium plating on a cylinder surface, however, 
seems to have as good a life as any known commer- 
cially obtainable material, and full-length plating of 
appreciable thickness has given consistently good 
results. Initially, in some cases, trouble was experi- 
enced in maintaining the oil film, but this was overcome 
by carrying out the plating in a special manner to 
produce what is sometimes known as “‘ porous chrome.” 
A simpler and less expensive treatment, which has given 
remarkable results where abrasive wear is not a serious 
consideration, consists of plating the top third of the 
bore only, with such a thin covering that it is unneces- 
sary to counterbore before the chrome is added. This 
leaves the plated portion of the cylinder about 
0-0015 in. smaller than the remainder of the cylinder, 
but does not seem to affect adversely the pistons or 
—. Considering the of a worn cylinder bore, 
such as that shown in Fig. 12, it is clear that the rings 
can deal with a large change in diameter over the 
travel of the piston without losing their oil control. It 
might be expected that the life of such a thin layer of 
chrome walt be low, but the contrary appears to be 
the case. It is curious that reducing the wear by 
chromium-plating the upper pertion of the cylinder 
bore also appears to reduce the rate of wear of the 
remainder of the bore; there is no sudden increase in 
diameter immediately below the chromium-plated 
portion, after a considerable mileage. One theory 





advanced for this is that the abrasive material worn 
from the top of the cylinder increases the rate of wear 
towards the bottom of the stroke. It is understood 
that certain manufacturers in America have applied to 
bores similar treatments to those given to piston 
rings in this country ; that is, a surface finish which 
roduces a small thickness of material which has 
cial effects on running-in and, subsequently, as a 
result of reducing scoring, improves bore life. The 
author has no first-hand experience of the success of 
this development at present. For cylinders or liners of 
chromium-containing alloy, a method proposed to 
improve “ wettability ” is to shot-blast the bore after 
nitriding. Broken steel shot are used to cut the surface 
and, after the final honing or lapping, the bore is covered 
with minute pits which retain lubricating oil. 

So far as temperature of the coolant is concerned, 
thermostatically-operated shutters have been largely 
superseded by the thermostat by-pass In the 
case of shutters, the whole of the coolant is in circula- 
tion all the time and, in consequence, all of it must be 
raised to the working temperature before satisfactory 
carburation can be obtained. Since any shutters, 
however well made, allow some air to circulate through 
the matrix, and as the quantity of water contained in 
the matrix is considerable, the time for a car, equipped 
with shutters, to warm up is usually somewhere ont 
twice that of the thermostat by-pass. If, therefore, 
rapid warming up reduces cylinder-bore wear, there 
should be definite evidence of the fact when comparing 
these two means of controlling the temperature of the 
cooling system. The author has been unable to detect 
any difference between the durability of engines with 
one or the other system. Thermostatically-operated 
shutters have a beneficial effect on carburation under 
low-temperature atmospheric conditions, and for this 
reason they are likely to continue in use on high- 
priced vehicles. If the temperature of the coolant is 
raised above 80 deg. C., low-speed detonation is likely 
to be increased and this, as has been shown, accelerates 
bore wear. Systems have been tried whereby the 
water surrounding the block has been kept semi- 
stagnant, to achieve a very rapid warming-up of this 
= of the unit. The author has seen one or two 

cases of bore wear where this system has been 
adopted, and, conversely, many examples of good 
durability where it has not been employed. Therefore, 
its effectiveness seems to be somewhat questionable. 

Owners have a right to complain that they have 
no clear picture of the best procedure to adopt when 
getting away from a cold start. A few years ago, 
they were informed that they should run their engines 
light until the coolant i normal i 
temperature. More recently since the corrosion 
theory has received. prominence, it has been said 
that light running when cold is the worst possible 
treatment for wear. The more modern recommenda- 
tion is that the engine should be started up and the car 
at once driven away. The author has carried out a test, 
in an attempt to accelerate bore wear, which consisted 
of making a large number of starts in a cold chamber. 
The engine was run light until the coolant attained 
80 deg. C., and then stopped and allowed to cool down 
to minus 5 deg. C., the air in the cold chamber being 
kept below this figure. This cycle was repeated 
several hundred times, but no accelerated bore wear 
became apparent. More rapid wear was obtained 
by starting up from the cold on the test bed and 
immediately running at full torque. One can conclude, 
therefore, that, in an engine witha reasonably good 
system of lubrication, and oil of the correct viscosity, 
there is no necessity to take any abnormal precautions 
to warm up slowly. 

Statements have been made that alcohol and leaded 
fuels are potential enemies of satisfactory cylinder life. 
Since the author believes that it has been proved 
beyond dispute that detonation is most destructive, 
high-octane fuels must prolong engine life when used 
with modern high compression ratios. Furthermore, 
the engine which relies on the fuel to lubricate its 
cylinders can hardly be considered up to date. For 
these reasons it would appear better to choose the 
fuel by octane number rather than by its qualities as 
a lubricant. To quote a particular case which con- 
tradicts the statement that alcohol fuels are bad for 
bore wear, one customer ran his car exclusively on 
Discol, and, far from an early re-bore being required, 
it was not found necessary even to lift the cylinder 
head for decarbonisation until over 65,000 miles had 
been completed. There seems to be little justification 
for blaming modern fuels, either alcohol or leaded, for 
poor cylinder life. With regard to types of carburettor, 
if an ignorant owner chooses to pump his accelerator 
pedal when the car is cold, he can, with a pump-type 
carburettor, flood his induction pipe with neat petrol. 
The opinion is sometimes expressed, therefore, that 
es carburettors are bad for cylinder-bore wear. 

he author has run engines in production simul- 
taneously with both expanding and fixed-choke car- 
burettors, and has never been able to detect any loss 
of durability due to fitting the accelerator-pump type 
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of instrument, assuming, of course, that the abuse is not 
sufficient to cause piston scuffing. 

During the war, a large number of cross-country 
vehicles have been produced for the Army. Unless 
they are equipped with effective air and oil filters, the 
life of their engines is reduced to a few hundred miles. 
The reason is the dust conditions encountered, and 
the fact that the power plant of a modern tank can 
consume up to 1,000 cub. ft. of air a minute.Chromium- 
plating the cylinder bores improves their resistance 
to abrasion, but can do nothing of any significance | ° 
to counteract defective air cleaning, as the pistons 
and rings disintegrate rapidly under the influence of 
grit and sand. It is clear that, if British cars are to 
be exported to operate under conditions where un- 
metalled roads are prevalent, then oil-bath air cleaners 
are almost essential, and their use is now universal 
throughout the wheeled vehicles of the Army. Under 
British conditions, while few would deny the desir- 
ability of some sort of air filtration, there is little 
evidence to suggest that fitting oil-bath cleaners would 
materially increase re-bore mileages. After all, in the 
days when oil-bath cleaners were virtually unknown, 
cylinder wear was no problem. 

The author has access to records of cars 15 and 20 
years old, running to-day under modern traffic condi- 
tions and showing better durability than their up-to- 
date successors. These old cars possess few of the 
features which have been widely advertised of late as 
being conducive to good cylinder life. They do not 
run on thin oil; they take a long time to warm up. 
They do not have high-pressure rings, and, compared 
with modern recommendations, they suffer from 
excessive blow-by. If they have any crankcase 
ventilation, it is more by luck than judgment. Most 
of them have mixture controls, and parsimonious 
customers habitually will use these, and, in conse- 
quence, run on excessively weak mixtures. These 
cars have been run on all sorts of fuels, and many of 
them have spent most of their life in London traffic. 
Their pistons and cylinders are made of the same 
materials as are used to-day; they have primitive oil 
filtration and no air cleaners, yet the average wear 
figure for some hundreds of these veterans comes out 
at 0-0008 in. of wear for 1,000 miles, a figure better than 
that suggested by the author, and far better than the 
results at present being achieved on their successors. 
The author, therefore, does not believe that any of the 
recommended palliatives, other than a direct attack 
on the material of the cylinder bore, is likely to produce 
the required results. Fortunately, adequate dura- 
bility can be obtained for a modest cost, and it is 
suggested that, within the next few years, some form 
of bore protection, by the use of special material— 
either as liners or in the form of plating—will become 
accepted practice in the British automobile industry. 





CALENDAR.—We have received a useful monthly 
tear-off calendar from Messrs. Bruce Peebles and Com- 
pany, Limited, Edinburgh, 5. 





CONVENTION ON AUTOMATIC REGULATORS AND SERVO 
MECHANISMS.—A four-day convention dealing with 
automatic control and servo mechanisms will be opened 
by the Minister of Supply (the Rt. Hon. J. Wilmot), on 
Monday, May 19. This convention has been arranged 
by the Measurements Section of the Institution of 
Electrical Engineers, acting on behalf of the Council, and 
the meetings will be held at. Savoy-place at 5.30 p.m. 
on the opening day, and at 2.30 p.m. and 6 p.m. on the 
succeeding days. 





THE Royat Socrery.—At a meeting of the Royal 
Society, held on May 1, Dr. Elie Joseph Cartan, Professor 
of Geometry in the University of Paris; Professor Paul 
Karrer, Professor of Chemistry in the University of 
Zirich ; and Professor Harold Clayton Urey, Professor 
of Chemistry and Director of the Institute for Nuclear 
Studies, Chicago University, were elected Foreign 
Members of the Society. Professor Cartan is a member 
of the Académie des Sciences, Professor Karrer was a 
Nobel Prizeman in 1937, and Professor Urey a Nobel 
Prizeman in 1934. 





BRITISH INSULATED CALLENDER’S CABLES, LIMITED. 
—To meet the urgent needs of the Post Office authorities 
at home and overseas and to increase production on 
essential telecommunication equipment, British Insulated 
Callender’s Cables, Limited, have acquired a new factory 
at Melling, near Liverpool. This purchase has been 
made necessary because of serious delays in the building 
of the company’s new factory on the Kirkby Trading 
Estate. It is now apparent that, owing to short- 
ages of materials, the Kirkby factory will not be com- 
pleted within the next two or three years. The Melling 
factory, which covers 94 acres, will go into production 
almost immediately to ease the increasing demand for 
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AGRICULTURAL APPLIANCES. 


583,182. Land Drainage Pipe Layer. Rotary Hoes, 
Limited, of East Horndon, Essex, and A. C. Howard, of 
Upminster. (5 Figs.) February 3, 1944.—The pipe 
layer is for use in conjunction with a trench-digging 
machine for preparing the trench for the reception of 
drainage pipes and for laying the pipes in the trench. 
It forms the loose earth in the bottom of the trench into a 
groove which will align the pipe-lengths as they are laid. 
The pipe layer consists of a sledge 1, a feed trough 2, a 
strut secured to the sledge and supporting the upper end 
of the trough, and side shields 4. The sledge has a keel 6 
of truncated-V cross-section, a prow 7, side walls, and a 
roof 10. These are formed from sheet steel, and welded 
together. The side walls extend beyond the keel, and 
the roof extends from the prow to just behind the feed 
trough. The feed trough is of truncated-V cross-section, 
and is supported at about 70 deg. to the sledge, the 
edges of its lower end being welded to the sledge. The 
lower end of the trough is such that the leading ends 
of the pipes make edge contact with the ground and 
grip it. The trough has a roller 11, pivoted in arms 
welded to the trough, to prevent the pipes from being 
forced out of the trough when they are moved out of 
line with the following ones by the curvature at the foot 
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of the trough. The strut supporting the upper end of 
the trough is semi-circular in cross-section, and is of 
sheet steel. It is welded to the roof 10 of the sledge at 
the bottom, and at the top to a cap-plate having wings 
secured to the sides of the trough. The side shields 4 
are welded to the rear edges of the strut and to the 
upper edges of the side walls of the sledge. The shields 
are of finer gauge steel than the side walls of the sledge, 
and have their inner edges flush so that the shields are 
not in rubbing contact, during use, with the sides of 
the trench. The upper edges of the shields are stiffened 
by external angles and their trailing edges by a flanged 
channel bracket. To bed the pipes down after they have 
been laid, a roller 19 has its axle journalled in a fork 20. 
The fork is guided on the shields, so as to slide vertically 
and is connected to a rod with a handle by which it can 
be lifted from its operative position. The pipe layer is 
connected to the trench-digging machine by a cable 25 
rove around a pulley supported in a fork on the roof 10 
of the sledge, partly within an opening at the foot of the 
strut. The cable 25 is wound on a windlass 29 at the 
top of the strut. In use, sufficient cable is paid out to 
enable its free end to be attached to the trench-digging 
machine and afterwards the cable is wound in by the 
windlass, to draw the pipe layer and trench-digging 
machine together for working. (Sealed.) 


ELECTRICAL APPARATUS. 

582,731. Underwater Arc Cutting Electrode and 
Holder. Under Water Welders and Repairers, Limited, 
of London, and R. H. F. Boot, of London. (6 Figs.) 
March 3, 1944.—In cutting metals under water, an electric 
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metal which is to be cut and a stream of oxygen niin 
the centre of the electrode is directed into the ay. 

Owing to the porosity of the carbon, part of the oxygen 
escapes through the walls of the electrode into the Water 
instead of being directed as a jet on to the work. The 
invention prevents leakage of oxygen through the 
carbon by the use of a metal casing round t)\e« carbon, 

The electrode consists of a hollow carbon } in. in diameter, 

through which there is a central passage yy in. in diameter. 

Over the external surface of the carbon is « skin of 
electro-deposited copper. Over the skin is an insulating 
coating to prevent leakage of electric current into the 
surrounding water. The coating is a varnish of poly vinyl 
chloride, applied in the form of a solution in benzene 
and allowed to dry. The coating is stopped short of the 
end of the electrode so that the copper skin is expogeg 
at the end to enable a good electrical connection to be 
obtained in the holder. The arc is struck at the other 
end of the electrode. The exposed skin is covered with 
a metal bush screw-threaded to fit in the terminal block 
50 of the holder, Fig. 2. The terminal block is of a copper 
chromium alloy and is internally screw-threaded to fit 
the screw-thread of the electrode bush. An insulating 
nose 52 is screwed over the terminal block. The nose 
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has a flange which overlies a soft rubber packing 55. 
The packing fits closely on the smooth cylindrical surface 
of the electrode. Entry of water is prevented by the 
soft rubber packing 55. In the terminal block is a 
spring-held ball valve 57. Through the seating of the 
valve is @ passage communicating with the central 
passage of the electrode. The terminal block is screwed 
into an intermediate block 67 in the end of the main body 
of the holder (Fig. 1). The intermediate block is screwed 
on a cable adapter socket 69. The block and the adapter 
socket are both enclosed in the body 70 of the holder, 
which is made of metal but is insulated from the adapter 
socket and the intermediate block by insulating sleeves. 
Through the screwed end of the socket 69 and the inter- 
mediate block 67 there is a passage which opens into a 
chamber in a cap 75 screwed to the body of the holder 70. 
A nipple screwed in the back of the cap 75 is conn 

by union nuts to an oxygen supply pipe 78. The oxygen 
is supplied from a flexible supply pipe through a control 
valve 81. Current is supplied to the electrode through 
the cable socket 69 by a thimble soldered to the end of 
the supply 97. The cable 97 is rubber insulated and 
water is excluded from the thimble by sealing the joint 
with Chatterton’s compound backed by three rubber 
gland rings and a gland nut. (Accepted November 26, 
1946.) 


INTERNAL-COMBUSTION ENGINES. 


583,872. Plating Cylinder Bores. R. A. Lister and 
Company, Limited, of Dursley, Glos., and R. Werrett, 
of Cam, Glos. (6 Figs.) April 17, 1944.—The object of 
the invention is to give a porous oil-retaining finish to 
the electroplated surface of a cylinder bore. If the 
bore of the cylinder is plated with a layer of chromium 
having a number of small oil-retaining grooves in its 
surface, without roughening the bore prior to the electro- 
plating, the friction of the piston-rings polishes the sur- 
face and renders it non-oil-retaining. The bore is, 
, therefore, prepared by shaping it so that it has a diameter 
greater than the diameter required by an amount equal 
to twice the thickness of the layer of chromium to be 
deposited on it. The shaped surface produced is not 
highly smooth, and is further roughened by knurling. 
It is then lightly polished to remove the high spots 
and any other inaccuracies which may have developed 
during the knurling. The roughened and lightly polished 
surface then has a layer of chromium deposited on it 
of a thickness to give the bore the required internal 
diameter within the limits of tolerance. Such a deposited 
layer of chromium will have a slightly roughened surface 
due to the roughness of the bore before deposition or 
to inequalities of deposit, and this surface is then ground. 
to provide a polished surface which has no high spots, 
The surface can be reprocessed for the purpose of 
depositing a new layer of chromium on to it. Alterna- 
tively, if the chromium layer has worn away more on one 
side than the other, it may be ground out and the 








the products mentioned. 


arc is struck between a hollow carbon electrode and the 


cylinder bore entirely reprocessed. (Sealed.) 
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(Continued from page 376.) 


Ox the stand of the British Gas Council, 1, 
Grosvenor-place, London, 8.W.1, at Castle Brom- 
wich, are exhibited three interesting developments 
in gas usage. The first of these are the gas-fired 
infra-red drying ovens manufactured by Messrs. 
De La Rue Gas Development, Limited, 84, Regent- 
street, London, W.1, and Messrs. Matthew Hall 
and Company, Limited, 26, Dorset-square, London, 
W.1. In these ovens, a typical example of which is 
illustrated in Fig. 13, herewith, the articles to be 
heated are conveyed through a space wherethey are 
exposed to infra-red radiation. The temperature 
of radiation depends on the particular work to 
be done, but a temperature of 650 deg. F. at the 





operated under pressure, from the actual passage of 
the gases through the permeable brickwork. It has 
been pointed out by Professor A. L. Roberts and 
his co-workers at Leeds that these gases leave the 
heating chamber at the temperature of the furnace 
walls, which is well below that at which they can 
do useful work in heating the stock. Moreover, in 
their passage they heat the main mass of brickwork 
behind the hot brick face and thus reduce the loss 
by conduction. If, therefore, the furnace walls are 
intentionally made permeable to gases and the 
pressure is maintained so that they pass through 
the walls, the utilisation of heat within the furnace 
is improved and the efficiency is increased, particu- 
larly when the scale of the operations or other 
reasons render the recovery of the waste heat by 
boilers impracticable. This method, which was 


originally introduced by the Yorkshire Industrial 





Gas Centre, Limited, has been put into practice by 





Fie. 13. Inrra-Rep Dryrne Oven; BririsH Gas Councm. 


emitting surface is adequate for almost all normal 
paint-drying and metal-finishing processes. The 
paint absorbs the long-wave radiation and is poly- 
merised by the local rise in temperature without the 
main bulk of the article having to be raised to the 
full heat. Special paints are generally used for this 
purpose. One of the principal advantages claimed 
for this method is that often the paint can be dried 
in a few minutes instead of an hour or more. The 
town-gas emitters used in these furnaces are either 
in the form of tunnels or of flat panels. The tunnel, 
Which contains a row of luminous flames, is insulated 
on one side, while on the other is a mild-steel black 
panel, which acts as the emitting surface of the 
infra-red radiation. Baffles are arranged so that 
the heat distribution over the surface of the emitter 
is uniform. 

Fig. 14, herewith, shows a furnace with a per- 
meable lining, also exhibited on this stand. In the 
orthodox furnace, the products of combustion flow 
through the heating chamber and the gases leave 
by a series of flue ports. These gases contain a 


considerable quantity of sensible heat, only a part 
of which is recoverable. There are also losses from 
conduction through the walls and, if the furnace is 





Fie. 14. Oven Furnace 


several well-known furnace manufacturers, who 
have built a number of these furnaces for a wide 
variety of operations. The furnace demonstrated 
on the stand, for instance, was made by the Incan- 
descent Heat Company, Limited, Birmingham. The 
chamber is built of permeable refractory bricks and 
at the back there is a space to which suction can be 
applied. Behind this space is an external wall of 
insulating or semi-insulating material, which is 
rendered as impermeable as possible by the use ot 
internal refractory coatings and external steel sheets. 
It is claimed that the employment of this principle 
allows the working temperature to be attained more 
rapidly with the use of less fuel in initial heating. 
After the working temperature has been reached, 
the fuel consumption is also reduced, while the tem- 
perature distribution is more even. It is easier, 
too, to reach very high temperatures. We under- 
stand that the system has been used successfully 
for high-temperature treatment and other furnaces. 

Mention may also be made of a system ot ‘‘ furnace- 
less” heating, which has been devised by the City 
of Birmingham Gas Department and developed on 


by Messrs. Selas Gas and Engineering Company, 
City Road, Manchester, 15. The object of this 
system is to secure economy in the use of gas in 
processes involving intermittent heating, as the 
amount of brickwork to be heated and cooled each 
time the furnace is put to work can be reduced. 
The articles under treatment are passed mech- 
anically through a simply constructed heating 
zone or are heated in small batches so rapidly 
that the production capacity of a large furnace is 
obtained with a much smaller unit. The basis 
of the system is a tunnel-type burner in which 
gas with air under pressure, or a gas/air mixture 
of the right proportions for burning, is projected 
into a highly refractory tube. The mixture burns 
completely within the tube, raising it, within 
a few minutes, to the working temperature. A 
stream of intensely hot products of combustion thus 
issues from the open mouth of the tube at high 





WITH PERMEABLE Lininc; BritisH Gas Counct. 


velocity and can be directed at any angle. In 
practice, it is recommended that sets. of small 
burners should be used, each tube having its indivi- 
dual injection with nozzle mixing. The maximum 
working temperature in the tube is about 1,700 deg. 
C., but this can be adjusted to a lower value when 
desired. 

The range of universal testing machines manufac- 
tured by Messrs. W. and T. Avery, Limited, Soho 
Foundry, Birmingham, 40, is represented at the 
Fair by a 50-ton self-indicating model with hydraulic 
straining gear. This machine, shown in Fig. 15, on 
page 398, is designed for carrying out tension, 
compression, shear, bend and hardness tests. 
Essentially, it comprises a dial indicator and strain- 
ing unit of single-cylinder construction, which are 
so arranged that the operator can remain seated 
throughout a test, with all the controls readily to 
hand. Four ranges of capacity are provided on the 
chart, those for the 50-ton model being 50 tons, 25 
tons, 10 tons and 5 tons. This ratio is retained for 
the smaller machines, one of which, a self-contained 
10-ton model, requires no foundation other than a 
strong level floor. The graduations on the chart 





a commercial scale by Messrs. Thermic Equipment 
and Engineering Company, Limited, Preston, and 





are widely spaced to give clear readings and: the 
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Fie. 15. UntversaL Trestrnc Macuine; 
Messrs. W. anp T. Avery, Lomrep. 


same heavy pendulum is used throughout, so that 
the same power factor is provided for both minor 
and major ranges. The maximum pointer is 
re-set by a knurled knob in the centre of the dial, 
and overload protection is provided by arranging 
that, ifthe pointer passes beyond the last graduation, 
the pendulum operates a release valve in the hydrau- 
lic supply. The capacity is changed by the hand- 
wheel which is visible to the left of the indicator 
cabinet, but locking mechanism prevents this opera- 
tion being effected while a test is in progress. Zero 
adjustment of the indicator is carried out by a knob 
at the right-hand side of the cabinet. 

The pump which generates the necessary hydrau- 
lic pressure is driven through V belts by a motor 
mounted on the floor behind the indicating units 
and controlled by push buttons. The grip holders 
are equipped with a lever-operated rack for raising 
and lowering the grips for plain specimens. Major 
adjustments of the lower grip holder are effected 
by a hand-operated screw. Wedge grips of simple 
design are used for plain specimens, each set being 
etched with the maximum and minimum dimen- 
sions of the test piece that can be accommodated. 
Plain specimens are first inserted in the top grips 
and then lowered into the bottom grips by operating 
the setting control. The lower compression platen 
is. scribed to facilitate the positioning of the 
specimens in its centre, while the top compression 
platen has a ball seat which provides true align- 
ment. The ining rate is determined by a 
graduated wheel, the straining mechanism being 
brought into operation by a control lever. Loads 
can be held by moving this lever to an intermediate 
position, an arrangement which, it is claimed, is 
of particular value in proof-stress tests. This does 
not affect the setting of the straining rate, which is 
resumed at the pre-set rate immediately the straining 
lever is fully operated. For ordinary purposes, the 
straining lever is sufficient, but a vernier knob is 
geared to the main lever to effect delicate control. 
Mechanism is provided which automatically cuts 
out the strain at the moment of fracture. A control 
for the rapid setting of the grip holders is located 
on the left-hand side of the straining unit. This 
enables the operator to control the machine with 











Fic. 16. Cement Testinae MAcuHINE ; 
Messrs. W. anp T. Avery, Loren. 


the left hand, leaving the right hand free for handling 
the grips and specimen. Automatic re-setting of 
the upper grip holder, so that a change-over can 
be made from one specimen to another, is effected 
by adjustable trips, a feature which facilitates 
repetition testing. 

Another exhibit on this stand is a self-contained 
hydraulic compression machine for testing cement, 
concrete, stone or brick specimens. This machine, 
illustrated in Fig. 16, herewith, has a capacity 
of 100 tons and is intended for use on building sites. 
The load is applied by means of a hydraulic cylinder 
and pump, which are mounted on a one-piece 
cast-steel frame. The cylinder is a steel forging, 
which is fitted with a cast-iron ram packed with 
a hydraulic leather. A flat platen 9 in. square is 
fitted to the top of the ram, while the upper platen, 
which is spherically seated, is suspended from a steel 
adjusting screw. The oil reservoir is contained in 
the base of the machine and a double-plunger hand 
pump is fixed to the side of the frame. A release 
valve is provided for lowering the ram to the 
bottom of the cylinder. The load is indicated on a 
pressure gauge, which is fitted with a “‘lagless” 
maximum pointer and is graduated from 0 to 100 
tons in 0-5-ton divisions. A second gauge, gradu- 
ated from 0 to 40 tons in 0-2-ton divisions, can also 
be fitted for low-capacity tests. The total weight 
of the machine is about 10 cwt. 

Messrs. Ferranti, Limited, Hollinwood, Lanca- 
shire, are showing a wide range of exhibits from 
their transformer department, among which mention 
may be made of the rotary type of on-load tap- 
changing gear illustrated in Fig. 17. This is designed 
for ratings of 5,000 kVA and upwards at voltages 
up to 132 kV, and employs the continuously-rated 
bridging reactor method of operation. The tap- 
changing selector and series switches are mounted 
in separate oil-filled and isolated compartments on 
the side or end of the main transformer tank. On 
initiating a tap-change, one of the series switches 
is opened and the corresponding tapping selector is 
moved round to the next contact. The series 
switch is then reclosed. The same process is repeated 
by the other series switch and its i 





tapping switch. The continuously-rated reactor, 





Fig. 17. 5,000-KVA 132-kV On-Loap Tap-CHANGING 


Gear; Messrs. Ferranti, Luwirep. 


which is connected between the series switches, 
limits the circulating current in the bridging position. 
The series switches, which are mounted in a separate 
compartment, are of the quick-break contactor 
type. The contacts are fully self-aligning, so that 
there is no need for flexible braids. They are 
easily accessible when the drop tank is lowered. 
The contact itself can then be removed simply by 
releasing a spring. The tapping selector switches 
are completely isolated from the series switches, 
and, as they break no current, are not contaminated 
by carbonised oil. The contacts on these switches 
are also self-aligning, the fixed group being mounted 
on the inside of hard synthetic-resin paper tubes. 
The moving contact arms are carried on shafts of 
the same material which are connected to the 
operating mechanism through oil-tight glands. 
The series and tapping selector switches are operated 
in their correct sequence by a single cam, the 
faces of which are so inclined that the speed of 
opening of the series switches is independent of the 
operation of the gear. The use of this single cam 
simplifies the layout of the gearbox. The full 
sequence of the control and tap-changing opera- 
tions is timed from a single camshaft in a timing 
gearbox. This shaft is driven from the cam in the 
main gearbox. 

A full range of meters for both direct and alter- 
ating currént, and for house service and switch- 
board purposes, is also on view on this stand ; and 
there is @ pre-payment switch of the type now 
fitted on all the firm’s alternating-current pre- 
payment meters. This is of the micro-gap type 
and consists of two large area contacts mounted 
in a fixed block and a moving block, in which 4 
flat copper bar, forming the moving contact, is 
carried. This arrangement provides two gaps in 
series, each of which is about 0-01 in. wide. The 
switch is shown breaking 3 kW at 240 volts, that is, 
12-5 amperes. 

Messrs. J. Collis and Sons, Limited, 42, Regent - 
square, Gray’s Inn-road, London, W.C.1, are ex- 
hibiting their ‘‘ MotaVeyor,” illustrated in Fig. 27, 
on page 408. It consists of a series of belt-con- 
veyor units, the stands on which they are mounted, 
and one or more driving cabinets. Each unit 
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Fig, 18. 





Fie. 20. 


H Tusst Economiser ELEMENT ; 
Messrs. Senior Economisers, LIMITED. 


comprises an endless belt, belt tensioner and drift 
corrector, the belt itself being 72 ft. long and either 
12 in. or 18 in. wide. The driving cabinets are 
12 in. or 18 in. long and 30 in. high, and contain 
either a 0-5-h.p. electric motor or a 1-h.p. petrol or 
petrol-paraffin engine. The stands are of the same 
width and height as the driving cabinets and, like 
them, are provided with cradles into which the con- 
veyor unit drops. The latter are then mechanically 
connected by snap-on couplers. To extend the run 
of a MotaVeyor, two or more units are joined to- 
gether, extra power being provided, where necessary, 
by installing further driving cabinets. Each unit 
has a load capacity of 112 Ib. and one driving cabinet 
will provide power for an assembly 42 ft. long. The 
standard belt speed is 50 ft. per minute and all the 
units are synchronised at this speed, unless accelerat- 
ing or decelerating couplers are fitted. By equip- 
ping the driving cabinet with a different coupler, 
the belt speed of a complete assembly can be varied. 
One or more of the units in a system can be inclined 
up or down, the maximum gradient being controlled 
by the weight and angle of friction, which neces- 


sarily differs according to the nature of the load. | spaces. 


A gradient of 1 in 4 is stated to be practicable. 

The MotaVeyor units are of inverted channel- 
section pressed steel with either flat or trough tops, 
the latter being preferable when the articles con- 
veyed are bulky rather than heavy. The belt, 
which is usually of woven cotton, is kept in close 
frictional contact with its driving rollers by means 
of snubbing rollers and passes under a drift corrector, 
which prevents it wandering from side to side, thus 
avoiding frayed edges. If desired, skid plates can 
be provided to bridge the gaps between the units. 











74-Ton Lirtinc Truck; Messrs. J. Cotiis anp Sons, Limirep. 

















Fie. 21. Connectinc BEND oF WELDED 
EcoNOMISER; Messrs. SENIOR ECONOMISERS, 
Loren. 


The same firm are also showing a range of 
mechanical trucks, both of the all-hydraulic and the 
assisted-leverage types, and with lifting capacities 
from 5 cwt.to 74 tons. The latter model, an illus- 
tration of which appears in Fig. 18, on this page, 
is being exhibited for the first time and has been 
designed for a well-known oil company for use in 
their overseas depots. This truck is of the oil- 
hydraulic type, and the platform load is raised by 
the desired amount above the floor level by a re- 
peated up-and-down movement of the handle. 
Subsequently, if required, the height of the lift can 
be momentarily adjusted from 1 in. to 3 in. The 
load can be lifted with the handle in any position 
within an arc of 180 deg., thus considerably enhanc- 
ing the advantage of multi-stage lifting in congested 
There is no separate lowering device, as 
this motion is effected by gravity. The release 
plunger is actuated by depressing a pedal and the 
lowering speed is then automatically governed by 
the amount of discharge-valve port opening. This 
opening can be varied by a screw to increase or 
reduce the lowering speed. The lift is vertical and 
a useful operational advantage is that the truck 
can be hauled and steered in confined spaces with 
the handle upright. 

Among the wide range of instruments shown on 
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Fie. 19. Automatic SoRTING AND TABULATING 
Macuine; Messrs. E. H. Jonzs (MAcHINE 
Toots), Luwrrep. 


Limited, Edgware-road, The Hyde, London, N.W.9, 
mention may be made of the Sigma inspection 
equipment for mass-produced parts, an illustration 
of which is given in Fig. 19, above. This is designed 
for the rapid checking of parts at rates up to 24,000 
dimensions per hour. It embodies a set of gauging 
units, which are made, respectively, to the limits of 
maximum and minimum metal. These are con- 


-| nected to an electrical circuit, so that a red or yellow 


lamp is lighted when the maximum or minimum 
limits are exceeded. If the part is inside these two 
pre-determined limits on all dimensions, a green 
signal is given. Any red signals illuminated indicate 
that some dimension is outside the boundary of 
minimum metal and the part is rejected. If some 
green and one or more yellow signals are illuminated, 
the part is rectifiable. The various sets of lights are 
numbered and, if required, sorting can be effected 
into groups needing similar correction. The inspec- 
tion units can be used as calibrated measuring 
devices over a limited range and the setting screws 
are marked in divisions of about 4 in., correspond- 
ing to 1,10,000 in. The workholder is carried on a 
slide, which is pulled into position by an electric 
motor when a foot-operated switch is closed. The 
slide is returned to the loading position when the 
switch is released. The operator can therefore use 
both hands for loading. The inspected units can 
either be deflected into appropriate drawers in the 
base of the machine or ejected into a tray. 

The exhibits on the stand of Messrs. Senior 
Economisers, Limited, Southampton-row, London, 
W.C.1, illustrate their H-type gilled tube for waste- 
heat recovery from the flue gases of steam-raising 
plants, kilns and furnaces. The principal difficulty 
in maintaining a high rate of heat recovery in an 
economiser arises from the dirt deposited from the 
hot gases. In the Senior design, this deposit is 
minimised by making the gas passages straight. 
The exhibits include three types of tube, which 
are designed for different operating pressures but 
are alike in being fitted with Senior gilled ele- 
ments, so that. straight-through gas passages of 
uniform cross-sectional area are provided. The 
construction of an economiser, suitable for work- 
ing pressures up to 450 Ib. per square inch, is 
illustrated by a quarter-scale model. The tubular 





the stand of Messrs. E. H. Jones (Machine Tools), 


elements are of cast-iron on to which tangential 
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plates carrying straight fins or gills are cast. When 
the tubes are assembled in rows, as shown in Fig. 20, 
on page 399, the tips of the adjacent gills almost 
touch, thus forming straight oval-shaped gas pas- 
sages. The square flanges at the ends of the tubes, 
to which the connector bends are bolted, form the 
end walls of the economiser and also support the 
tubes when they are assembled, each flange resting 
on the one below. The water flows in series through 
the tubes and in a direction opposite to that of the 
flue gases. he maximum heat transfer is thus 
. promoted, and, as the gases sweep the whole of the 
heating surface, the use of soot blowers is often 
unnecessary. 

The type of tube now being adopted in power 
stations where extra high steam Ss are 
employed is illustrated in Fig. 21, on page 399. 
These tubes are all-welded and are designed for work- 
ing pressures up to and above 2,000 Ib. per square 
inch. As in the Twin-tube type, which is intended 
for lower pressures, the elements consist of cold- 
drawn steel tubes, with an external diameter of 2 in., 
on to which cast-iron gilled sleeves are shrunk. These 
tubes are assembled for single series flow and the 
adjacent rows are connected by forged steel bends, 
which are welded to the lining tube. Each tube in 
the bottom row is connected to the bottom header 
by a right-angle bend, which is welded to a nipple 
in the header and to the tube. 

The Sigma process pumps exhibited by Messrs. 
Sigmund Pumps, Limited, Team Valley, Gateshead, 
are designed for pumping corrosive and other liquids 
at high pressures and temperatures. The casing of 
these pumps, a typical example of which is illus- 
trated in Fig. 22, on page 408, is cast integrally 
with the suction and discharges branches, and 
misalignment and stresses at high temperatures 
are eliminated by centre-line mounting. The only 
high-pressure joint on the pump is sealed by a 
metallic ring, which is confined in a recess in the 
casing. The heavy bolting of the casing and 
stuffing box is of creep-resisting material which, 
with the large section of the casing itself, is claimed 
to ensure safe operation at very high temperatures 
and high initial suction. The impellers are designed 
to give a high suction performance and have very 
wide channels, so that they work at high efficiency 
even with viscous liquids. Semi-open impellers 
and wear-resisting casing inserts are available for 
handling liquids with abrasive admixtures. As 
shown in Fig. 22, they can be removed without 
disturbing the alignment. The stuffing boxes, 
which are of deep section, are water-cooled extern- 
ally, further cooling being provided by sealing 
liquid which circulates through a lantern ring. 
All the stuffing-box sealing liquid and cooling 
water connections are of the same standard layout, 
thus, it is claimed, decreasing to a minimum the 
possibility of confusion and faulty connections. 
The glands are of the split type with connections for 
oil and water smothering. The water jacket can 
also be connected to a steam supply for steam 
heating. Mechanical seals can be supplied on 
pumps handling light hydro-carbons. The shaft is 
protected against wear in the stuffing box portion 
by a hard-wearing sleeve,’ the material of which 
is selected to suit the working conditions. 

The pump illustrated in Fig. 23, on page 408, is of 
the single-stage volute-casing type with a single- 
entry impeller, and has been designed to pump to a 
maximum head of 50 ft. It is specially recom- 
mended for irrigation duties as its clearances are 
large and it can therefore deal with muddy and sandy 
water. It is also, it is claimed, well suited for indus- 
trial use. It is made in three sizes for volumes up to 
5,000 gallons per minute. The pump casing is of 
cast-iron, and the phosphor-bronze impeller is of the 
mixed flow type with the outer surfaces fully 
machined. The shaft is of high-tensile steel and is 

carried in ball bearings, which are fitted externally 
by bracket to the pump and widely spaced to give 
maximum support to the shaft. These bearings are 
totally enclosed in the cast-iron housing, accurately 
registered in the pump casing and are arranged for 
oil bath lubrication. 

Messrs. Alfred Herbert, Limited, Coventry, are 
showing an Edgwick type HY injection moulding 
machine in operation, moulding a plastic covering 


produced on the Shaw hand-operated injection 
moulding machine, and preforms for use on the 
Daniel 100-ton transfer moulding press on a Daniel 
2A single-punch preforming machine. The mould- 
ing press, which has a stroke of 14 in. and a 12-in. 
main ram, is being used to make plastic beakers. 
In the Edgwick injection moulding machine, an 
illustration of which appears in Fig. 24, on page 408, 
die closing is effected by a balanced capstan wheel 
with an hydraulically-operated toggle locking mech- 
anism, which applies the final locking and unlocking 
movement. The heating cyinder is of the resist- 
ance type with an indicating temperature controller. 
The feed of the material from the hopper to this 
cylinder is effected by a self-compensating device. 
The die plates, which are of steel, are arranged for 
water cooling, and the fixed die plate is equipped 
with a quick-acting clamping device so that there 
is easy access to the heater and nozzle. The injection 
pressure is 8} tons per square inch.. The capacity is 
14 oz. per shot and the moulded area 5-5 sq. in. 
The die plates are 12} in. by 10 in. and the die 
locking pressure is 20 tons. The P, production 
extruding machine, which is illustrated in Fig. 25, on 
page 408, has been designed for use with cellulose 
acetate and thermo-plastic materials. Solid sec- 
tions and tubes can be extruded and the capacity 
of the machine, which is determined by the plasticis- 
ing capacity in pounds of material per hour, varies 
from 1 oz. to 3} oz. per minute. 
Messrs. Girdlestone and Company, 23, Davies- 
street, London, W.1, are showing a new form of 
their glandless diaphragm pump, first introduced in 
1937. This pump, an illustration of which appears 
in Fig. 26, on page 408, is designed to deal with 
highly corrosive liquids. The driving shaft is borne 
in taper-roller bearings, and is coupled to an eccen- 
tric and connecting rod so that motion is trans- 
mitted to a reinforced moulded-rubber diaphragm, 
pulsating 375 times per minute. The cast-iron body 
of the pump is lined with ebonite and is provided 
with easily-accessible moulded rubber valves. The 
suction and delivery connections are also ebonite- 
faced, the joints being of rubber. Driving is effected 
by a }-h.p. or $ h.p. motor through a V-belt ; and 
the output, based on fresh water, is from 300 gallons 
per hour at nominal head to 120 gallons per hour at 
40 lb. pressure when low-pressure valves are used, 
and from 350 gallons at nominal head to 100 gallons 
per hour at 100 lb. pressure, when high-pressure 
valves are fitted. The pump is also available 
unlined for the simpler pumping duties, and for 
abrasive liquids such as potter’s glaze. 
Messrs. Strachan and Henshaw, Limited, Steel- 
hoist Works, St. Philips, Bristol, 2, are exhibiting 
one of their main-line railway wagon tipplers ar- 
ranged for electrical operation with 16-ton all-steel 
wagons. This tippler is made up of a main cage, 
consisting of two rings of mild-steel channel, angles 
and plate, which are braced together. An L-shaped 
cradle, consisting of two L-shaped joist members, is 
connected to the cage at top and bottom by four sets 
of steel links. These links are slightly inclined to 
the horizontal so that the cradle is capable of vertical 
movement relative to the normal position of the 
cage. A rail table, consisting of bridge rails with 
guard angles, is mounted on a frame of rolled-steel 
joists, the whole being suspended from the L-cradle 
by four sets of short steel links, which normally are 
inclined slightly from the vertical. The rail table 
is thus capable of sideways motion relative to the 
L-cradle. The cage is supported on four cast-steel 
rollers, two of which are driven and rotate the cage 
by frictional contact. These driving rollers are 
placed very nearly under the centre of the tippler, 
so that the maximum weight is available for adhe- 
sion. They are keyed to a shaft which extends 
through to the machinery pit. The tippler is driven 
through a worm reducer and spur gear from a 
totally-enclosed electric motor, which is installed 
in a separate pit from the hopper. This motor is 
controlled by a drum controller, and a solenoid- 
operated brake is fitted to hold the tippler in any 
position when the power is cut off. The normal 
time required for tipping is 1} minutes. 
A special feature on the stand of Messrs. Henry 
Wiggin and Company, Limited, Birmingham, 16, 
is a display of the Nimonic series of alloys. These 


Company, Limited, to meet an urgent demand for . 
material with considerable creep strength at }j 
temperatures, which could be used for the blades ang 
other highly-stressed components of gas turbings, 
These alloys, it is claimed, have made a major gop. 
tribution towards the lead that Britain has achieyeq 
in the design of jet-propulsion engines. One of them 
—Nimonic 80—has been standard for the blades 
of all British gas-turbine aero engines since 194) 
while another—Nimonic 75—has been extensively 
used in sheet form as the linings for the flame tubes, 
Other alloys with special heat-resisting properties, 
which have been developed for such applications ag 
electric-furnace belts, nitriding containers, ang 
thermo-couple sheaths, are also exhibited. On the 
same stand is a section devoted to alloys for elec. 
tronics. These include a special high-purity nicke] 
and a nickel-manganese alloy, developed for use 
in the manufacture of radio valves. Another 
exhibit of interest to valve manufacturers is the 
material known as Nilo K. This is a new product 
which simplifies the process of sealing metal to 
medium-hard boro-silicate glasses. The Nilo and 
Ni-Span series of low-expansion nickel-iron alloys 
are of interest in providing a range of materials 
which is claimed to be particularly suitable for ther. 
mostats and precision-measuring instruments. 
The exhibits on the stand of Messrs. A. C. Wick. 
man, Limited, Tile Hill, Coventry, have been 
to present a survey of what has been 
achieved by the use of ‘‘ Wimet ” tungsten-carbide 
products. The employment of tungsten-carbide for 
single- and multi-pointed tipped tools, milling cutters 
and wire-drawing dies is, of course, well known, but 
it has been commonly held by production engineers 
that the use of this material is not economical for 
interrupted cutting owing to the breakdown of the 
tip caused by the shocks imposed. To controvert 
this opinion, a Wimet tool is exhibited which has 
received some 31,000 shocks to date. The billet 
which was machined by this tool is also on view, 
together with an unturned billet with machined 
slots, the object being to illustrate the high finish 
that can be obtained. The main emphasis on the 
stand is laid, however, on the use of tungsten- 
carbide for p where a high resistance to 
wear is desirable. The exhibits in this field include 
Wimet rings mounted on steel cores for use as 
slitting discs for sheet steel and other materials, 
flattening rolls for wire and reducing rolls for flat 
strip. Another application in which the high resist- 
ance to wear of Wilmet is of considerable import- 
ance is in drawing the dies used in press work. 
Round components, such as domestic utensils up 
to 18 in. in diameter or 9 in. rectangular, can now be 
produced in Wimet dies and the finish is stated to be 
superior to ‘that obtained when alloy-steel dies are 
used. The result is a great saving in the polishing 
operations on the product. The life of the die itself 
is also longer, as is demonstrated by a set of seg- 
mental dies for the production of rectangular metal 
boxes. These dies, we were informed, already pro- 
duced over 50,000 boses without attention or appre- 
ciable wear. The range of cutting tools exhibited 
include those suitable for trepanning glass and 
plastic buttons; drills and cutters for granite and 
other rocks ; and millers and routers for wood, slate, 
glass and plastics. 
(T'o be continued.) 





BRITISH INSTITUTION OF RADIO ENGINEERS.—A con- 
vention, organised by the British Institution of Radio 
Engineers, will be held at Bournemouth from May 19 
to 23. The programme will consist of lectures by British 
and French radio engineers on subjects ranging from 
navigational problems to the design of valves, instru- 
ments, etc., and wave-guide multi-channel communi- 
cations. The equipment developed by the British and 
American fighting Services will be demonstrated and 
visits paid to technical establishments. 





BUSINESS VISITS TO JAPAN.—A limited number of 
business men may be permitted to enter Japan as a 
preliminary to the resumption of private trade in the 
near future. United Kingdom firms who had trading 
connections with Japan before the war are invited to 
register in writing with the Export Promotion Depart- 
ment, Board of Trade, 35, Old Queen-street, London, 
8.W.1, giving particulars of their trading interest in 
Japan in the three years preceding December, 1941, 
together with the name of the representative who would 








over a Crown cork opener. Golf tees are also being 





were originated during the war by the Mond Nickel 





go to Japan on their behalf. 
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HEAT BALANCES FOR LOCOMOTIVE BOILERS. 


{TABLE X.—HEAT CONTENTS OF PRODUCTS OF COMBUSTION FROM COAL AND OIL WITH 20 PER CENT. EXCESS AIR, IN 


B.TH.U. PER POUND ABOVE 32 DEG. F.* 






























































== 
(a) Bituminous Coai with a Carbon/Hydrogen Ratio of 19: 1. (6) Light Fuel Oil with a Carbon; Hydrogen Ratio of 6-7: 1. 
Deg. K _— 
0. | 10 20 | 30 | 40 50. 60. 70. 80. 90. 0. 10. 20. 30. 40. 50. 60. 70. 80. 90 
! 

400 90-9 } 93-4 96-0 98-5 | 101-0 | 103-6 | 106-1 | 108-7 | 111-3 | 113-8 94-7 97-3 | 100-9 | 103-6 | 105-2 | 107-9 | 110-5 | 113-2 | 115-8 | 118-5 

500 116-4 | 119-0 | 121-6 | 124-1 | 126-7 | 129-3 | 131-9 | 1384-5 | 137-1 | 139-8 | 121-2 | 123-8 | 126-5 | 129-1 | 131-8 | 134-5 | 137-2 | 139-9 142 6 | 145-3 

600 142-4 | 145-0 | 147-6 | 150-2 | 152-8 | 155-4 | 158-1 | 160-7 | 163-4 | 166-0 | 148-0 | 150-7 | 153-4 | 156-1 | 158-8 | 161-5 | 164-3 | 167-0 | 169-8 | 172-5 

700 168-6 | 171-3 173-9 | 176-6 | 179-2 | 181-9 | 184-6 | 187-2 | 189-9 | 192-6 ! 175-2 | 178-0 | 180-7 | 183-5 | 186-2 | 189-0 | 191-8 194-5 197-3 | 200-1 

800 195-3 | 198-0 | 200-6 | 203-3 | 206-0 | 208-8 | 211-5 | 214-2 | 216-9 | 219-7 | 202-9 | 205-7 | 208-4 | 211-2 | 214-0 | 216-8 | 219-6 222-5 225 3 228-1 

900 222-4 | 225-1 | 227-8 | 230-6 | 233-3 | 235-1 | 238-8 | 241-6 | 244-3 | 247-1 | 230-9 | 233-7 | 236-6 | 239-4 | 242-2 | 245-1 247 9 | 250-8 | 253-6 256-5 
1,000 249-9 | 252-6 | 255-5 | 258-1 | 260-9 | 263-7 | 266-5 | 269-3 | 272-1 | 274-9 | 259-4 | 262-2 ; 265-1 | 267-9 | 270-8 | 273-7 276 6 279-5 282 4 | 285-2 
1.100 : oe .| 277-6 | 280-4 | 283-2 | 286-0 | 288-8 | 291-6 | 204-5 | 297-3 | 300-1 | 302-9 | 288-1 | 291-0 | 293-9 | 296-8 | 299-7 | 302-6 305 6 308-5 311-5 314-4 
1/200 ; 305-8 | 308-6 | 311-4 | 315-3 | 317-1 | 320-0 | 322-8 | 325-7 | 328-6 | 331-5 | 317-3 | 320-3 | 323-2 | 326-2 | 329-1 | 332-1 | 335-0 338-0 341 0 | 344-0 
1,300 .. 334-3 | 337-2 | 340-1 | 342-9 | 345-8 | 348-7 | 351-6 | 354-5 | 357-4 | 360-3 | 346-9 | 349-9 | 352-9 | 355-8 | 358-8 | 361-8 | 364-8 | 367-8 | 370-8 | 373-8 
1,400 363-3 | 366-2 | 369-1 | 372-0 | 374-9 | 377-8 | 380-8 | 383-7 | 386-6 | 389-5 | 376-9 | 379-9 | 382-9 | 385-9 | 388-9 | 391-9 395 0 | 398-0 | 401-0 404-1 
1,500 392-5 | 305-4 | 308-3 | 401-3 | 404-2 | 407-1 | 410-1 | 413-1 | 416-0 | 418-9 407-1 | 410-2 | 413-3 | 416-3 | 419-3 | 422-4 | 425-4 428-5 431-6 | 434-6 
1,600 421-9 | 424-9 | 427-8 | 431-1 | 433-7 | 436-7 | 439-7 | 442-6 | 445-6 | 448-6 | 437-7 | 440-8 | 443-9 | 446-9 | 450-0 | 453-1 | 456-2 | 459-3 | 462-4 | 465-4 
1,700 451-6 | 454-6 | 457-5 | 460-5 | 463-5 | 466-5 | 469-5 | 472-5 | 475-5 | 478-5 | 468-5 | 471-6 | 474-7 | 477-8 | 430-9 484-0 487-1 | 490-3 | 493-4 | 496-5 
1,800 481-5 | 484-5 | 487-5 | 490-5 | 493-5 | 496-5 | 499-5 | 502-6 | 505-6 | 508-6 | 499-6 | 502-7 | 505-9 | 509-0 512-1 515-2 | 518-4 521-5 524-7 527-8 
1,900 511-6 | 514-6 | 517-7 | 520-7 | 523-7 | 526-7 | 529-8 | 532-8 | 535-9 | 538-9 | 530-9 | 534-1 | 537-2 | 540-4 | 543-5 546-7 549-8 | 553-0 | 556-1 | 559-3 
2.000 541-9 | 545-0 | 548-0 | 551-1 | 554-1 | 557-2 | 560-2 | 563-3 | 566-3 | 569-4 | 562-5 | 565-6 | 568-8 | 571-9 | 575-1 | 578-3 | 581-5 | 584-7 | 587-9 | 591-0 
2'100 .| 572-5 | 575-5 | 578-6 | 581-6 | 584-7 | 587-8 | 590-9 | 593-9 | 597-0 | 600-1 | 594-2 | 597-4 | 600-6 | 603-8 | 607-0 | 610-2 | 613-4 | 616-6 | 619-8 | 623-0 
2200 -| 603-2 | 606-3 | 609-3 | 612-4 | 615-5 | 618-6 | 621-7 | 624-8 | 627-9 | 631-0 | 626-2 | 629-4 | 632-6 | 635-8 | 639-0 | 642-2 | 645-5 | 648-7 | 651-9 | 655-2 
2'300 634-1 | 637-2 | 640-3 | 643-4 | 646-5 | 649-6 | 652-7 | 655-8 | 658-9 | 662-1 | 658-4 | 661-6 | 664-8 | 668-1 | 671-3 | 674-5 | 677-8 | 681-0 | 684-3 | 687-5 
2'400 665-2 | 668-3 | 671-4 | 674-5 | 677-6 | 680-7 | 683-8 | 687-0 | 690-1 | 693-2 | 690-7 | 694-0 | 697-2 | 700-5 | 703-7 | 707-0 | 710-2 | 713-5 | 716-7 720-0 
2,500 696-3 | 699-4 | 702-6 | 705-7 | 708-8 | 711-9 | 715-1 | 718-2 | 721-4 | 724-5 | 723-3 | 726-5 | 729-8 | 733-0 | 736-3 | 739-6 742 8 | 746-1 | 749-4 | 752-6 
2,600 727-6 | 730-8 | 733-9 | 737-1 | 740-2 | 743-3 | 746-5 | 749-7 | 752-8 | 755-9 | 755-9 | 759-2 | 762-5 | 765-7 | 769-0 | 772-3 | 775-6 778-9 | 782-2 | 785-4 
2.700 759-1 | 762-3 | 765-4 | 768-5 | 771-7 | 774-9 | 778-0 | 781-2 | 784-3 | 787-5 | 788-7 | 792-0 | 795-3 | 798-6 | 801-9 | 805-2 5 | 811-8 | 815-1 | 818-4 
2,300 790-7 | 793-8 | 797-0 | 800-1 | 803-3 | 806-5 | 809-7 | 812-8 | 816-0 | 819-2 | 821-7 | 825-0 | 828-3 | 831-6 | 834-9 | 838-2 | 841-5 | 844-9 2 | 851-5 
2,900 822-4 | 825-6 28-8 | 831-9 | 835-1 | 838-3 | 841-5 | 844-7 | 847-9 | 851-1 | 854-8 | 858-1 | 861-5 | 864-8 | 868-1 | 871-4 | 874-8 | 878-1 | 881-4 | 884-8 
3,000 854-2 | 857-4 ‘6 | 863-8 | 867-0 | 870-2 | 873-4 | 876-6 | 879-8 | 882-9 | 888-1 | 891-4 | 894-7 | 898-1 | 901-4 | 904-7 | 908-1 | 911-4 | 914-8 | 918-1 

















HEAT BALANCES FOR 
LOCOMOTIVE BOILERS. 


By Lawrorp H. Fry. 
(Concluded from page 354.) 


Ix the calculations dealing with the combustion 
processes, it is convenient to have tables at hand to 
show the relation between the temperature and 
heat content of air and the of combustion. 
Table X (a) and (6) and Table XI (a) and (b) have 
been constructed by using the data compiled by 
Professor R. G. Heck, referred to above, which repre- 
sent the latest and most reliable information avail- 
able. Table XI gives the heat content of pure dry 
air. It is divided into two sections, (a) giving the 
heat contents over a range of temperatures from 
40 deg. F. to 300 deg. F, and (6) giving those from 
100 deg. F. to 3,000 deg. F. The whole numbers 
are given in the first column, the succeeding columns 
giving fractional amounts ; thus, the heat content of 
air at a temperature of 140 deg. F. is obtained by 
reading on the line marked 100, in the column 
marked 40, of section (a), the value 26-0. Similarly, 
the heat content of air at 2,600 deg. F. is obtained by 
reading from section (b) on the line marked 2,000, in 
the column marked 600, to be 754-6. Table X gives, 
in section (a), the heat content of the products of 
combustion of bituminous coal with a carbon/hydro- 
gen ratio of 19 to 1, and in section (b) the heat 
content of the products of combustion of a light 
fuel oil with a carbon/hydrogen ratio of 6-7 to 1. 
The temperature range in both sections is from 
400 deg. F. to 3,090 deg. F. and the table is arranged 
in the same way as is Table XI. In both cases, 
20 per cent. of excess air is assumed to be present. 
It is evident from a comparison of the values in 
section (a) of Table XI with those of section (5) in 
the same table that a wide variation in the 
carbon/hydrogen ratio in the fuel has a compara- 
tively small effect on the heat content at a given 
temperature ; for example, the value for a tem- 
perature of 2,870 deg. F. is, in section (a), 812-8 
B.Th.U., while for the same temperature in section 
(6) it is 844-9 B.Th.U. The difference for this 
particular temperature is, therefore, only 32-1 
B.Th.U., that is, the value for the oil fuel is only 
greater than the value for the coal by 0-0395 times 
the value for the coal. 

It may also be noted, though this is not at once 
evident, that the values in Table X are not sensitive 
to a change in the amount of excess air; this 
amount can be changed throughout the range of 


Table X, from zero to 40 per cent. excess without 


affecting the heat content of the bases by more than 
0-67 per cent. It is satisfactory, therefore, to 

use Table X with section (a) for coal and section 
(6) for oil, generally, without being too closely con- 


* Sensible heat of vapour included, but not its latent heat. 


TABLE XI.—HeEatT OONTENT OF PURE Dry AIR. 


Measured in B.Th.U. per Ib. above 32 deg. F. 












































Section (a). 
Deg. F. | 0. | 10. | 20. | 30. | 40. | 50. | 60. | 70. 80. 90. 100. 
aay AE apie aS aa 1-9 4:3 67 | 9 11-5 13-9 16-3 
100 =6| «16-3 | 18-7 21-1 23-5 26-0 28-4 30°38 | 33-2 35-6 38-1 40-5 
200 | 40°5 | 42-9 45-4 47-9 50-3 52-8 55-3 57-7 60-2 62-6 65-1 
| | 
Section (5). 
Deg. F | 0. 100. 200. 300. 400. 500. 600. 700. 800. 900. 1,000. 
0 ps 16-3 40-5 65-1 90-1 | 115-7 | 142-3 | 169-5 | 197-2 | 225-7 | 254-8 
1,000 254-8 | 284-2 | 314-2 | 345-1 | 375-1 | 407-5 | 437-2 | 468-2 | 496-7 | 531-1 | 562-9 
2,000 | 562-9 | 594-6 | 628-5 | 658-1 | 690-2 | 712-4 | 754-6 | 786-5 | 818-8 | 850-9 | 883-3 
| 








cerned about the ultimate analysis of the fuel or 
the amount of excess air. Tables given by the 
writer in his book, A Study of the Locomotive Boiler 
(1924), embodied values for the heat content of 
the dry products of combustion which were based 
on the best specific heat data then available. These 
older figures differ slightly from those given in 
Table X, but can still be used without introducing 
any material error. It should be noted that the 
gases covered by Table X are the mixed gases of 
combustion, including the water vapour resulting 
from combustion. The values include the sensible 
heat, but not the latent heat of the vapour. 





LITERATURE. 


Marginal Costing. By F. C. LawRENCE, M.C., and 





street, London, W.C.1. [Price 12s. 6d. net.) 

Tis book is of an introductory character, and, as 
the authors state in their preface, is addressed “to 
the many, and not to the few.” They would agree, 
no doubt, that it is intended to interest the engineer 
as well as the professional accountant; and the 
engineer who is not directly concerned with the 
preparation of accounts will find the case for what 
is called “‘ marginal costing” so clearly and so 
simply presented in this book that he may wonder 
why it should be so new. This is, in part, a tribute 
to the authors’ lucidity, and it may also arise from 
the engineer’s unfamiliarity with the extent to 
which the history and customs of trade have affected 
the development of accountancy, and the manner in 
which uncertainties in the details of costing have 
tended to drive accountancy into the uncertainties 
of conventional trading and profit and loss accounts. 

Briefly, marginal costing is the accurate division 





of all the expenses of a manufacturing firm into 
direct costs (labour, material, and factory expenses) 





E. N. HUMPHREYS. Macdonald and Evans, 8, Jobn- | is, 





which vary with the amount of goods manufactured, 
and fixed costs (salaries, rates, etc.) which do not 
vary with the volume of production. The whole 
of the fixed costs for any period are charged to the 
goods that have been sold during that period, on 
the fundamental principle that profit is not made 
until goods are sold. It is the allocation of an 
arbitrary part of the fixed expenses to stock and 
work in progress that leads to uncertainties through- 
out a firm’s accounts. A marginal financial account 
enables a management to determine at once and 
with precision what the effect of a price reduction 
would be on the profits of a company. This essen- 
tial principle is presented by the authors to such 
admirable advantage that, as already suggested, 
the reader is tempted to ask why a Se methods 
have been so generally used. The answer is, because 
of the difficulty in deciding what is marginal (that 
directly related to quantity of goods) and what 
is fixed. The difficulty is twofold. Firstly, labour, 
material, power and maintenance costs must be 
known with accuracy and in relation to their 
tive sources. Secondly, a precise method of analysis 
of production costs must be available for the purpose 
of dividing such complex items as electrical power, 
depreciation, heating, maintenance, etc., into mar- 
ginal and fixed elements. The authors state these 
difficulties fairly, but do not attempt to deal with 
them in this book. Reference is made to Mr. Philip 
Lyle’s Regression Analysis of Production Costs and 
Factory Operations for a key to the second difficulty 
by the use of statistics; and, in their preface, the 
authors promise further volumes which will go into 
the details of marginal costing in actual operations. 
inal costing affords a basis on which price- 
fixing can be carried out with more science and less 
guesswork. The usual total-cost basis includes an 
uncertain factor to cover fixed expenses, and it is 
a matter of great difficulty for the price-fixer to 
know exactly how low he may fix a price which will 
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not entail a loss in competitive conditions, and still 
more difficult to fix prices so that the available 
production capacity may be most advantageously 
used. Given an accurate marginal cost, the price- 
fixer knows precisely what amount would be con- 
tributed towards fixed expenses by each order, 
and, with the aid of the production engineer, he 
can plan the factory programme with a clear know- 
ledge of the effect of each order on the ultimate 
profit of the concern. The book ends with several 
chapters dealing in some detail with the methods 
by whch the price-fixer does this. There can be 
little doubt that all concerned with engineering 
production should find this book a most stimulating 
introduction to a fresh view of the work of the 
accountant as a means of more guidance and less 


mystification. 


Screw Tug Design. By A. CALDWELL, M.I.N.A., 
M.L.Mar.E. Hutchinson and Company (Publishers), 
Limited, 47, Prince’s-gate, London, S.W.7. [Price 
18s. net.] 

Witz the design of many types of ship has 
developed into a science in recent years—though 
not yet, perhaps, into an exact science—there are 
certain other branches of naval architecture which, 
it is no derogation to say, still partake much more 
of the characteristics of a craft. Among them may 
be included the design and, to some extent, the 
construction of tugs, the ‘‘ mystery” of which is 
expounded in this book by an acknowledged expert 
with an amount of detail that is unusual and 
refreshing. Mr. Caldwell does not give away all 
the secrets of successful tug design, of course ; and, 
in any case, no text-book can impart the judgment 
and the sureness of touch that come only with 
experience—the knowledge, for instance, of when 
to from a practice which prolonged usage 
has crystallised into a rule. He does, 
however, place in the hands of his readers a great 
deal of varied practical detail, pointing out its 
significance, commenting on the why and wherefore, 
and not forgetting an occasional reminder that (as 
in the case of lifeboats) the custom of generations 
of users may be the most powerful of all arguments 
for doing things in a particular way. 

The book treats of four types of tug, namely, 
Ocean-going ; coastwise and estuary; estuary and 
harbour; and river and dock tugs, including the 
rather special forms developed for use on the 
Thames, and on canals. Proportions, scantlings, 
machinery, towing gear, equipment, propellers, etc., 
are the subjects of separate chapters, most of which 
are illustrated with arrangement and detail drawings, 
as may be iate, taken from actual practice. 
The author emphasises, in his preface, the advis- 
ability of caution in using secondhand data and the 
wisdom of collecting as much as possible by personal 
Observation. The purpose of his book, as he says, 
is “‘ to present a general sketch, based on experience, 
of the principles involved and the aims to be kept 
in view in designing craft of this description,” and 
it may be said without reservation that he adheres 
closely to this purpose throughout. Occasionally, 
he tends to employ his own symbols, not all of which 
are included in the list on page 127, and some of 
them are introduced fairly early in the book without 
any reference to the fact that the list appears on 
that page ; but these are minor points and detract 
hardly at all from the practical nature of his survey. 
It may be commended, not only to those concerned 
with tugs, but to many would-be writers of text- 
books ; especially, because the author is not afraid 
to state and justify his opinions. 








TWENTY-FIVE YEARS OF ELECTRIC MOTOR MANUFAC- 
TURE.—The jubilee of the foundation of Messrs. Higgs 
Motors, Limited, Witton, Birmingham, is celebrated in 
an interesting pamphlet, entitled “ Starting from 
Scratch.”’ This records that the firm was founded in 
1912 to manufacture electric motors, a type of equipment 
in which they continue to specialise. At that time the 
whole factory was driven by a 3-h.p. motor and the wages 
bill was about 61. The present site of 14 acres was purchased 
in 1924 and of this eight acres are nowin use. The pro- 
duction consists of practically all types of electric motors 
with outputs ranging from ¢ h.p. to 500 h.p., but the 
scope of the field covered can best be illustrated by saying 
that the firm’s catalogue contains ratings and particulars 
of some 25,000 to 30,000 motors, not including thousands 


PROGRESS IN TELEPHONY AND 
TELEGRAPHY. 


IN a progress review on “ Telephony and Telegraphy,” 
published in the Journal of the Institution of Electrical 
Engineers,* Dr. W. G. Radley, of the Post Office 
Research Station, states that, at the end of March, 
1946, there were 3,610 automatic telephone exchanges 
in the United Kingdom serving 2,580,028 stations and 
2,379 manual exchanges serving 1,309,211 stations. 
Very considerable expansion of the trunk telephone 
network took place during the war to meet the require- 
ments of the supply and fighting Services. Until 1945, 
little of this expansion was available to extend the 
public service, but even so, the number of public cir- 
cuits over 25 miles in length had ‘risen 20 per cent. 
above the pre-war figure by August, 1944. At no 
time did it fall lower than about 8 per cent. of the 
figure for August, 1939. The latest figures available 
showed an increase of 80 per cent. above pre-war. 
Multi-channel carrier telephone systems, using either 
pair or co-axial cables, had become the ised 
means of providing all circuits over about 50 miles in 
length ; and the automatic switching of long-distance 
circuits under the control of an operator’s dial had 
been developed to a considerable extent. The require- 
ments of armoured fighting vehicles and aircraft had 
caused much attention to be paid to the development 
of apparatus giving maximum intelligibility under 
conditions of loud noise. 

A most important factor affecting progress during 
the past six years had been the shortage of certain 
materials; for example, quartz units had become 
almost indispensable for the accurate frequency-control 
of carrier-frequency generators in both line telephony 
and radio. The world supply of suitable raw quartz 
was strictly limited, however, and, despite intensive 
search among a large number of chemical compounds 
exhibiting the piezo-electric properties necessary for 
this kind of electro-mechanical resonator, no suitable 
alternative had yet been found. The almost entire 
cessation of supplies of natural silk as a result of the 
spread of the war to the Far East in 1941 caused con- 
siderable attention to be given to the development of 
alternative materials for covering instrument and 
similar wires. Wrappings of cellulose acetate and 
regenerated cellulose made by various processes came 
into general use. Some of these were reported to be as 
good as natural silk in respect of abrasion resistance, 
space factor and suitability for impregnation, and were 
no more liable to accelerate the corrosion of fine wires. 
The development of wires insulated by extruded coat- 
ings of various synthetic plastics was also accelerated, 
and polyvinylchloride was extensively used as a 
cable-covering owing to lack of rubber. The war 
demands for aluminium necessitated the redesign 
of some telephone apparatus and the replacement of 
aluminium parts by zinc-base die-castings or synthetic- 
resin mouldings. 

Quite apart from the changes brought about by 
shortage of the materials used in 1939, development 
of all telecommunication apparatus and systems was 
increasingly guided by the advent of new materials. 
The high magnetic energy of various alloys of iron with 
aluminium, nickel, cobalt, titanium, tungsten, copper 
and molybdenum made possible the use of very small 
permanent magnets in telephone instruments. Use of 
the newer iron-oxide magnets might lead to more radical 
changes of design in the future. The great suitability 
of polythene as a low-loss dielectric (tan 8 = 0-0003) 
for radio-frequency cables was well known, and its use 
greatly facilitated the wiring of radar equipment. In 
addition, it completely replaced tta as an insu- 
lant for new submarine-telephone cables. With a cable 
of the same dimensions, the attenuation was about 
10 per cent. less with polythene than with paragutta, 
and this enabled a useful number of additional carrier 
telephone circuits to be worked or planned over certain 
new cables between England and the Continent. 
During the past four years, extensive study was made 
of the preparation of ceramic materials with extremely 
high permittivities. 
non-linear resistors were used increasingly as the basis 
of design for modulating and demodulating circuits and 
for detection of high-frequency currents. Selenium 
rectifiers, in particular, were considerably improved. 
A new range of complex metallic-oxide compounds 
having a high negative resistance/temperature coeffi- 
cient was develo Devices making use of this 
material, usually in the form of small bead-like elements, 
to give variable impedance were termed thermistors. 
They had found application already in oscillator circuits 
and for the equalisation of the characteristics of 
transmission lines, and appeared likely to have other 
uses. 

The position in 1939 with regard to British telephone 
receivers was that both those for use in the hand micro- 
telephone and those forming part of the operator’s 
headset had been redesigned, using a common magnetic 








of standard ratings. 
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system and giving a more uniform response over the 
speech-frequency range. Receivers of this type haq 
a direct-action diaphragm, i.e., one which both 
as a sound radiator and formed part of the magnetic 
circuit. The use of modern magnetic materials mad, 
it possible to obtain a volume of sound considera}j 
in excess of the maximum tolerable, and part of this 
excess might be sacrificed in the elimination of th. 
mechanical and acoustical resonances. Receivers of 
this type with equalised response were manufactured 
in quantity for the Navy, Army and Air Force durj 
the war. Another type of telephone receiver jp 
which the sound-radiating diaphragm did not form 
part of the magnetic circuit was developed, and 
,  emmgae sand 2} millions were manufactured for the 
fighting Services. A balanced-armature magnetic 
drive was used and had the advantage that the magnetic 
and acoustic element could be designed independently, 
Receivers of this second type normally had a cop. 
siderable sound output, and their use frequen 
obviated the necessity for amplifiers. Equalisation by 
the damping of resonances also became practicable. 
The means by which the recent war was fought 
involved the use of inter-communication systems in 
many aircraft and armoured fighting vehicles where 
the noise was so loud that ordinary conversation 
was impossible. Radiocommunication to and from 
these aircraft and vehicles also had to be maintained, 
This caused much attention to be paid to the develop. 
ment of telephone circuits to give the maximum 
intelligibility under such conditions of noise. In 
general, the normal inset types of carbon-granule 
microphone were not successful in locations where 
the noise level exceeded 90 phons, which was roughly 
equivalent to the noise in a railway carriage when 
passing through a tunnel. A miniature electro. 
magnetic moving-iron unit, first made in the United 
States, was redesigned and adapted to production in 
this country for use as either a microphone or receiver 
unit. It had been used in large numbers by the 
Royal Air Force. Electromagnetic moving-coil micro. 
— and receivers were used, however, in very 
arge numbers, and, in general, were found to be the 
most successful types where the noise was loudest. 
Comparatively cheap units with good characteristics 
had been manufactured. A few improvements were 
made in private branch exchange equipment available 
to British subscribers. A new multiple 24-volt private 
manual branch exchange switchboard (P.M.B.X.) with 
lamp signalling was introduced in 194]. It had a 
maximum capacity of 800 internal extensions and 160 
exchange lines or external private circuits. A divided 
feed was provided on inter-extension calls, and metallic 
connection with through-clearing, operator-recall, and 
follow-on call-trap facilities on exchange calls. Two 
types of relay set were available for the external private 
circuits ; one was équipped with a Stone transmission 
bridge suitable for direct-current signalling, and the 
other with a transformer bridge suitable for generator 


signalling. ; 

The precautionary measures undertaken by the 
Post Office during the war period included the building 
in London of a heavily protected trunk exchange. 
This combined the functions of providing relief for the 
existing exchanges and of maintaining essential com- 
munications should the existing exchanges have been 
destroyed. A new feature was introduced in the 
arrangements for quoting to the operators the expected 
delays for completing calls on heavily loaded routes. 
The announcements were made by machines in which 
were photo-electric cells for reproducing various 
standard-delay announcements from sound tracks on 
glass discs. New toll exchanges were also opened to 
meet the increased load and as a safeguard against the 
loss of existing ex New circuits required in 
remote places under war conditions could often be 
built up quickly from those already existing, but were 
unable to transmit 17-cycle per second ringing current. 
For such soe , &@ voice-operated relay was developed 
which enabled simple calling appem te ip geet m 
one end of the inn to the other, merely by speaking 
on the circuit. The unit obtained all its necessary 
the supplies from the lighting mains. Another 

ritish innovation was the use of mobile-unit automatic 
exchanges to provide service in small communities ; for 
example, when re-equipping an exchange or under 
ae conditions, such as damage to an exchange 

y fire. 

The first circuits in which signalling and dialling were 
effected by means of voice-frequency currents at 600 
and 750 cycles per second were brought into service 
between London and Bristol in June, 1939. Equipment 
was rapidly installed at other centres, and, in April, 
1946, 2,115 circuits between the principal zone centres 
in Great Britain were being operated in this way. The 
system enabled the operator at the outgoing trunk 
centre to complete the setting up of a connection to 4 
wanted subscriber within the area of the distant centre 
without the assistance of any other operator. The 





present installation in Great Britain represented 4 
greater amount of mechanisation of long-distance 
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switching than had taken place elsewhere. It was in 
the field of long-distance switching that the greatest 
developments were likely to take place in the imme- 
diate future. All the major countries were considering 
the mechanisation of their trunk systems; the first 
step promised to be semi-automatic working, with one 
operator able to connect to any subscriber in her own 
country and to some subscribers in neighbouring 
countries. At the same time, the range of self-dialling 
by subscribers would be extended as improved sig- 
ing systems came into operation, and as automatic 
means for determining the charge for the calls, either 
by multi-metering or automatic ticketing, became 
available. Since operators’ switchboards would not 
need multiples, selection being done by switches, they 
could be made more like desks, with advantages to the 
layout and the lighting of switch rooms. Also, they 
would be without cords, all controls being by lever or 
press-button keys. There was also a strong tendency 
towards key-sending being substituted for dialling by 
tors. The switching equipment, being auto- 
matically operated, offered better scope for more 
complex operations than manual switching. Four-wire 
switching of four-wire circuits, and the control of overall 
joss of trunk circuits by automatic switching-in of 
repeaters alld attenuation pads as appropriate, were 
prominent in the new systems. Four-wire switchi 
also allowed the precision balancing of two-wire 
circuits when they were switched to four-wire circuits. 
With better balancing, the long-distance circuits could 
be worked with less loss in the speech-transmission path. 

Prior to the war, a small network of private telephone 
lines was available to the Services. In 1939, a pro- 
gramme of expansion was undertaken to meet the 
ever-growing needs of war in respect of British industry, 
and the Supply and Fighting Services. Until the middle 
of 1944, the increase in Service circuits over 25 miles 
in length was almost uniform at about 1,900 circuits 
per annum, and by August, 1944, the peak value of 
9,300 was reached. This was accomplished without 
serious reduction in the public service, which had 
expanded substantially at the end of the period. The 
expansion was obtained mostly by circuits on 12-channel 
carrier and coaxial cables, but, in addition, more than 
400 main audio cables were laid during the war years. 

During this period, the development of 12-circuit 
carrier telephone systems on multi-pair cables, based 
on the Bristol-Plymouth system of 1936, and that of 
wide-band carrier systems on co-axia! cables, based on 
the London-Birmingham system, proceeded side by 
side. Because of the somewhat simpler nature of the 
equipment associated with the 12-circuit systems, these 
were the first to be generally adopted, and an extensive 
cable network was laid and equipped in this way. As 
development of wide-band systems proceeded, it 
became evident that these would prove the more 
economical means of providing large numbers of 
circuits, even over moderate distances. To maintain 
flexibility of the carrier system and to avoid undue 
expenditure on terminal equipment, it became the 
practice to interconnect 12-circuit and co-axial systems 
on distribution frames in the frequency range 60 to 
108 kilocycles per second, i.e., without translation to 
audio frequencies. 

A total of 6,300 miles of 24-pair cable was installed, 
each pair providing twelve unidirectional speech 
channels in the frequency range 12 to 60 kilocycles 
per second. Within limits, an 18-channel carrier- 
telegraph system could be worked over any telephone 
channel. Soon after this network was commenced, it 
was found practicable to operate 24 telephone channels 
over each pair, and a large part of the network was 
designed with a view to increased utilisation in this 
way. Thus, the maximum repeater-station spacing 
was now 15 miles against 22 miles in the earlier installa- 
tions, permitting transmission of a frequency band of 
12 to 108 kilocycles per second without excessive 
attenuation. In the United States there seemed to be 
no suggestion of transmitting more than 12 channels 
over each cable pair, but in Holland a total of 48 chan- 
nels per pair was planned. The channel equipment used 
on 12-circuit systems had been redesigned and was now 
uniform with’ that used on wide-band systems. During 
the war years, the carrier frequencies employed on 
12-circuit systems in Great Britain was stabilised 
by means of 60-kilocycles per second pilot tones trans- 
mitted over each route, and the systems were thus 
virtually synchronised. While this was essential with 
the type of frequency generator so far used, the system 
was very involved, and might be abandoned in favour 
of highly stable local frequency-generators. In Great 
Britain, automatic gain-regulation and equalisation of 
the systems was not employed, but, in the longer 
systems common in the United States and elsewhere, 
this type of control had been found essential. 

Terminal and repeater equipments for wide-band 
systems were reasonably well developed, and an exten- 
sive coaxial-cable network was being constructed. Up 
to the present, 2,400 miles of co-axial cable had been 
laid; this involved 4,130 miles of co-axial pairs (or 


quency range transmitted over these cables was not 
standardised, but a range of 60 to 2,852 kilocycles 
per second was common on a co-axial pair of 0-37 in. 
diameter, with a ter spacing of six miles. This 
system would provide 660 circuits on two co-axial pairs. 
The use of carrier systems, in particular, wide-band 
systems, led to simplification of cables at the expense 
of great elaboration of terminal equipment. This had 
two important repercussions. First, the majority of 
circuit faults were equipment faults and a high standard 
of construction and maintenance was essential. 
Secondly, since the greater part of the circuit cost 
resided in the maintenance of the terminal equipment, 
the cost became more nearly independent of the route 
jnileage as the number of enna per cable pair was 
increased, The great developments in carrier ew 
in the last decade were made possible largely by 
the application of negative feedback to “‘linearise ” 
the characteristics of amplifiers handling a number of 
simultaneous conversations. It had me usual 
to apply this measure of stabilisation to all amplifiers 
used in line communication, and the characteristics of 
both audio and musie amplifiers had been consider- 
ably improved. This improvement was accompanied 
by further reductions in bulk and costs. Whereas it 
was usual, in 1939, to employ in audio-frequency 
amplifiers specially constructed valves to meet close 
ormance tolerances, it was now easily possible to 
employ valves mass-produced for the radio industry 
at a fraction of the cost. The wider tolerances applic- 
able to this type of valve were effectively reduced by 
the negative feedback. 

(To be continued.) 





THE RECONSTRUCTION OF 
ITALIAN INDUSTRY. 


OF the 2,000,000 unemployed in Italy at the end of 
last year, about 60 per cent. belonged to manufacturing 
industries, headed by the iron and steel plants and 
engineering. An exception was the shipbuilding indus- 
try, which was said to be working at full pressure, 
especially for foreign shipowners. Italian shipowners 
cannot expect to obtain deliveries from the Italian 
shipbuilding yards for two or three years. The ques- 
tion of industrial reconversion has been taken up by 
the General Confederation of Italian Industry, which 
organised a meeting in Milan where industrialists and 
experts discussed all the problems of reconstruction, 
starting with fuel and power. This is the main problem 
at present because of the difficulty of obtaining coal 
and the shortage of electric power consequent upon the 
shortage of water for some of the hydro-electric plants 
during the winter. Iron and steel eutput has had to 
be reduced for lack of fuel, and the resultant shortage of 
iron and steel has retarded the construction of railway 
rolling stock, bridges, etc., and new hydro-electric 
plants. 

Among the reports submitted to the meeting was 
one from the 8.A. Aereomeccanica Ing. Ascoli, in which 
the use of heat pumps was suggested to recover the 
waste heat from drying plants, laundris, distillation 
plants, furnaces, etc., to heat residential or industrial 
buildings. Ingegnere Ugo Baldini has taken up, as 
an alternative, the exploitation of the Italian methane 
resources, and referred to the fact that the efforts of 
a few industrialists to develop such resources have 
increased the output from 10 million cub. m. yearly, 
used in the mines, to 70 million cub. m., used largely 
as traction fuel. The Italian Government created the 
Ente Nazionale Metano, to develop this source of 
supply, but the war upset the plans. In the lower Po 
valley, about 50 plants were erected, using gas contain- 
ing 95 per cent. methane, of 9,000 calories per cubic 
metre, in an area of 20,000 sq. km. At present, the 
output is 40 to 50 million cub. m. per annum, which 
could be quickly increased to 100 million cub. m. 
Several industries are already using methane instead 
of coal. The reserves are estimated to be about 
100 to 120 milliard cub. m. and a network of pipelines 
has been built from Padova and Rovigo towards 
Ferrara and Bologna. This winter, methane has been 
used in this district also for heating, and for the opera- 
tion of public services, from a station at Ferrara. In 
the northern Appenines, there are two large areas of 
petroleum gas, extending over about 300 km., with a 
purity of 95 per cent. of methane The area of these 
reserves is 6,000 sq. km., and the output at presentis 
from 40 to 50 million cub. m. per annum from borings 
which, generally, are not very deep. The existing pipe- 
line between Parma, Piacenza and Milan is to be ex- 
tended towards Bologna. In central Italy, the methane 
gas wells are located between Castel dell’Alpi, Monte 
Busea, Castagno, and Viamaggio; these are being 
developed with promising results over an area of 
about 5,000 sq. km. During the construction of 
hydro-electric plants and of the associated tunnels, 
reserves of petroleum gases containing 95 per cent. 
of methane have been located in southern Italy, 





tubes) in one-, two- and four-pair cables. The fre- 


Sicily, the methane area is even more important, and 
the gas has a calorific value up to 12,000 calories per 
cubic metre. According to the estimates of Ing. 
Baldini, if only a fifth of this extensive methane area 
could be properly exploited, the annual ouptut could 
be increased to 500 million cub. m., replacing 600,000 
to 700,000 tons of oil or a million tons of coal. 

. Claudio Castellani, of the Montecatini Company, 
estimated that the possible reserves of hydro-electric 
power, thought to total some 32 milliard kWh per 
annum, are actually about 70 milliard of kWh yearly, 
though not all of this could be developed remunera- 
tively. The hydro-electric plants existing before the 
war had an annual capacity of 21 milliard kWh. 
The consumption of electricity has increased greatly, 
but the construction of new hydro-electric plants 
can be justified only if the power is put to uses which 
would repay the capital outlay. Ing. Castellani 
considered that, to meet Italian power requirements, 
additional steam stations are required, with an aggre- 
gate capacity of 400,000 kW. An Italo-American 
company has been formed, with the co-operation of the 
General Electric Company, to undertake the construc- 
tion of hydro-electric plants in the Aosta valley, with an 
annual capacity of 400 million kWh. ‘Ing. Maddalena 
considered that geothermic electric plants should be 
extended, since, in addition to those at Lardarello, 
there are other important natural steam resources in 
Italy. Ing. Vittorio De Biasi, general manager of the 
Edison Electric Company, of Milan, estimated that, by 
1950, the consumption of electric power in Italy should 
reach 23 milliard kWh per annum. He considered it 
necessary to build new hydro-electric station to the 
extent of 2 milliard kWh capacity yearly to meet this 
increased consumption. This would require the invest- 
ment of 250 milliard lire at the rate of 50 milliard lire 
@ year, which could not be done without an economic 
re-organisation of the electric power companies, which 
would involve increasing the price of current. Other 
reports dealt with the possibility of reducing the con- 
sumption of electricity by various means, . Luigi 
Chiappa, of the Montecatini Company, favouring the 
employment of gas turbines. Ing. Passerini, of the 
Motta Company, examined the problem of exploiting 
the River Pe as a source of electric power, suggesting 
that the electricity industry should be encouraged by 
the Italian Government to undertake this development 
which could ensure three to four milliard kWh yearly. 
Ing. Vincenzo Indaco stated that, with new rotary 
kilns in service, the Italian cement industry, although 
it has lost all the cement works in the Julian Venetia 
and in Dalmatia, has now a larger capacity than before 
the war. Professor Mario Giacomo Levi, dealing with 
the reconstruction of the chemical industry emphasised 
the satisfactory prospects for the production of pharma- 
ceutical products, dyes, and plastics, and the possi- 
bility of developing the manufacture of synthetic 
rubber. From a report of the Unione Nazionale fra 
Costruttori di Macchine Agricole e Loro Parti, it a 

that the production of agricultural machinery in Italy 
now employs about 25,000 persons, but that an increase 
of 50 per cent. is required. 

In connection with the problem of industrial recon- 
struction in Italy, Professor Saraceno, chairman of the 
State organisation for the industrial development of 
Southern Italy, is organising a campaign for the 
nationalisation of all the Italian industries, for the 
establishment of a cotton and wool industry in Southern 
Italy, and of an automobile industry, claiming that 
settlement of the present difficulties requires co-opera- 
tion with Russia and the countries of the Balkans 
and the Danube basin. The trouble is that all these 
discussions are delaying rather than speeding up 
industrial reconstruction, since the problem is mainly 
a question of finance. There is no doubt that, while 
there is a possibility of pationalisation, Italy cannot 
hope to obtain the support of foreign capitalists, 
though recently there have been important investments 
of American capital—for example, for the manufacture 
of electric lifts, and of textiles—while Swiss capital 
has been invested in the building industry, especially 
at Milan and Turin. These investments have not been 
sufficient for the needs of some important branches of 
Italian industry, such as the iron and steel, engineering, 
and the electrical field, though, in iron and steel produc- 
tion, 1946 has shown a notable advance on 1945. The 
output of the Italian iron and steel industry in 1946 was 
about 50 per cent. of the 1938 production, and the 
return to pre-war level depends particularly on the 
supply of Fel and raw materials. ing 1946, the 
reconstruction was completed of the blast-furnace 
"age at Bagnoli, Piombino and Cogne, though this 

not helped much, because of the shortage of coal, 
and owing to the difficulties experienced with the out- 
put of hydro-electric power. The imports of iron 
and steel during 1946 (January to September) were 
only 63,000 tons, against 598,600 tons in 1938. The 
Italian Government have now made an agreement 
with France to import 200,000 tons of scrap, but 
this is very little compared with the two to three 





distributed over an area of about 6,000 sq. km. In 


million tons imported annually before the war. This 


404 








explains why the Italian iron and steel industry 
is now seeking to co-operate with foreign interests, 
why proposals are being made to offer assistance to the 
British iron and steel industry to meet the requirements 
of the British Dominion and Colonial markets which 
cannot be met from the United Kingdom, and why 
approaches have been made to Swiss engineering firms. 
The fulfilment of these plans would depend on a 
settlement of the fuel problem; while, in the past, 
the difficulties of importing coal were solved by using 
electric furnaces, this sv!ution is impracticable, as the 
Italian electricity industry now supplies current on 
only three days per week. The extent to which decline 
in power output has affected industry is shown by the 
fact that the Milan Samples Fair, which was to be held 
in April, has been postponed to September because 
otherwise the manufacturers could not prepare their 
exhibits in time. It is unlikely that the situation will 
improve in the near future ; even if the programme of 
new hydro-electric plant construction is started imme- 
diately, the output can hardly be increased at a greater 
rate than 2,000 million kWh yearly. The new steam 
station of 200,000 kW capacity, in four 50,000-kW 
units, projected by a corporation formed by the Edison 
Company, the Societa Idroelettrica Piemonte, and the 
Societa Adriatica di Elettricita to be built between 
Milan and Pavia, could not be completed before 1950. 
The situation of the Italian iron and steel industry, 
and the power problem, have affected the automobile 
industry also. This industry has made great efforts 
during 1946 towards technical improvements such as a 
wider use of supercharging, and the production of 
heavier types of haulage vehicles, while the research 
departments of the Fiat and Isotta-Fraschini firms are 
reported to be active ; thus there are good prospects 
of a revival of the automobile industry when the 
problems of raw materials and power are settled. 
There has been a notable improvement in the arti- 
ficial fibres industry during 1946—in December, the 
output has reached 7,000,000 kg.—and the prospects 
for 1947 are still brighter, as through the Italo-Swedish 
agreement, Italy has been able to secure 97,000,000 kg. 
of cellulose. The re-establishment of the rayon indus- 
try provides further evidence that the rehabilitation of 
Italian industries in general is bound up with the 
ability to secure enough fuel and raw materials from 
abroad, and with the financing of new power plants. 





PULVERISED-FUEL CONFERENCE. 


THE programme of the Pulverised-Fuel Con- 
ference, to be held in Harrogate under the auspices 
of the Institute of Fuel from Tuesday, June 3, to 
Friday, June 6, has now been issued. All the sessions 
will be held at the Royal Hall, and the conference will 
open at 10.30 a.m. on June 3, the chair being occupied 
by Mr. B. Samuels. After a civic welcome by the 
Mayor of Harrogate, Mr. E. Shinwell, the Minister of 
Fuel and Power, and Dr. C. H. Lander, C.B.E., Presi- 
dent of the Institute of Fuel, will deliver addresses. 
At 12.30 p.m., a conference lunch will be held at the 
Hotel Majestic. At 2.30 p.m., the first session will be 
held under the chairmanship of Sir Ernest Smith, 
C.B.E., who will survey the subject generally. The 
second session, presided over by Dr. A. Parker, C.B.E., 
will commence at 10 a.m. on June 4, the subjects to be 
discussed comprising the drying and grinding of coal ; 
pulverisers; and the handling, storing, transport, 
bulk supply, sampling and size determination of pul- 
verised fuel. The third session, to be held under the 
chairmanship of Sir Johnstone Wright, will commence 
at 2.30 p.m., when all aspects of the burning of pul- 
verised fuel, with special reference to the larger power- 
plant boilers; combustion problems common to all 
plants, and temperature control, will be discussed. 
In the evening, at 7 p.m., a conference dinner will be 
held at the Hotel Majestic. 

The fourth session of the conference will be held at 
10 a.m. on June 5, when Mr. C. H. Sparks will occupy 
the chair. The effect of ash on the design and operation 
of plant; deposits on heating surfaces, corrosion, 
refractory problems; ash and dust removal and 
handling ; and the utilisation of dust and ash will be 
discussed. In the afternoon a visit will be paid to the 
Kirkstall power station. The fifth session will be held 
at 10 a.m. on June 6, under the chairmanship of 
Dr. D. T. A. Townend, when the subjects to be dis- 
cussed will include pulverised fuel for gas turbines, 
locomotives, ships, metallurgical furnaces and research 
and development problems. The sixth and closing 
session of the conference will take place at 2.30 p.m. on 
June 6, when the chairman will be Lord Hyndley, 
G.B.E. There will be a summing up by the chairmen 
of the previous sessions. 

An exhibition of models of pulverised-fuel plants, 
auxiliaries and other apparatus allied to the subject of 
the conference is being arranged in the Royal Hall. 
Further particulars regarding the conference may be 
obtained from the secretary, Pulverised Fuel Confer- 
ence Committee, 18, Devonshire-street, London, W.1. 
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100-B.H.P. MINING LOCOMOTIVE. 


One of the difficulties to be overcome~in the applica- 
tion of locomotive haulage in British coal mines is the 
heavy gradients present in existing roadways; in 
many cases these are too steep for a locomotive to 
negotiate, even when running light. This results from 
the method of mining employed in this country, in 
which the ways follow the seams. On the Continent, 
the ways do not follow the seam but are driven through 
other strata and generally are given a slight rising 
gradient away from the shaft, thus favouring the use 
of locomotives. The British manufacturers engaged in 
the production of locomotives for use in British coal 
mines, therefore, have had to overcome difficulties not 
experienced on the Continent. The latest mine loco- 
motive produced by the Hunslet Engine Company, 
Limited, of Leeds, is of particular interest in that it is 
powered by a Diesel engine developing over 100 h.p., 
an increase of 100 per cent. on their most powerful 
previous type. As will be seen from Fig. 1, on this 
page, it is a six-coupled engine of exceptionally com- 
pact design. The gauge msy be 2 ft. 6 in. to 
3 ft. 6 in., as required and the axle loading is 
5 tons, so that, so long as the sleeper spacing is kept 
moderately close, this weight can be carried safely on 
28-lb. rails. The wheel-base, however, is 5 ft. 3 in. 
and this fact, together with the narrow gauge, means 
that the minimum curve the locomotive can negotiate 
has a radius of approximately 70 ft., thus limiting its 
use to main haulage ways. _ 

Perhaps the outstanding difficulty in applying oil- 
engined locomotives to British conditions is that of 
obtaining, within strictly limited dimensions, sufficient 
weight to transmit the available engine power and to 
provide adequate braking. Usually, this is accom- 
plished by fitting weights to each end of the frame, 
but, in this case, the problem was solved by adopting a 
one-piece frame, cast in high-duty iron, representing 
more than half the weight of the locomotive and 
allowing the ballast blocks to be dispensed with. It 
has the added advantage of more exact alignment 
and reduces to a minimum bolted or riveted con- 
nections. 

The motive power is supplied by a six-cylinder 
Gardner 6 LW compression-ignition oil engine, which 
delivers 102 brake horse-power at 1,700 r.p.m. The 
bore and stroke are 4} in. and 6 in., respectively, while 
the specific dry weight of the engine is approximately 
17 lb. per brake horse-power. A Reavell rotary air 
motor is provided for starting, thus keeping the 
electrical equipment to a minimum. Air for this 
service, together with the locomotive brake, sanding 
and transmission control systems, is supplied by a 
Reavell two-stage compressor with inter-cooler, belt- 
driven from the oil engine. The compressor charges 
two main and two auxiliary air reservoirs, and is fitted 
with an automatic cut-out which operates when the 
maximum pressure is reached. 

The transmission is similar to that of the earlier 
mining locomotives built by this firm and which 
have been described from time to time in ENGINEERING. 
The drive from the engine is transmitted to a four- 
speed gearbox through an air-operated two-plate 
clutch, the clutch and gearbox being of the Hunslet 








Company’s design and manufacture. Plain spur 
wheels are fitted in the gearbox and the speed changes 
are operated by the Hunslet pre-selective air-operated 
automatic gear-change mechanism, which is jnter. 
connected with the clutch and throttle controls 80 
as to give gear changes by a single-lever control. All 
gear-wheels are precision ground and the gear shafts are 
supported either in ball or roller bearings. From the 
gearbox driven shaft, the drive is taken through plain 
spur gearwheels to the jackshaft, which is supported 
in roller bearings located within the locomotive frame 
structure, and thence by flycranks and grease-lubricated 
coupling rods to all six wheels of the locomotive. 

locomotive is equipped with a Westinghouse air- 
braking system, two cylinders being used so as to 
reduce the linkage to a minimum. Automatic equip- 
ment applies the brakes on both the train and the 
engine in the event of a break-away ; this is not fitted 
to the locomotive illustrated, as the tubs handled are 
not fitted with air brakes. The sanding system is inter- 
connected with the brake control, so that, for emergency 
brake application, sand is applied automatically. The 
sanding system for normal application is controlled by a 
push button on the driving weatherboard. Automatic 
gear ensures that the sand is applied in the direction of 
travel and this feature is incorporated also for emer- 
gency brake application. 

For work in gassy mines, it is essential that an 
efficient form of flame arrester be fitted to both the 
air-inlet system and the exhaust system ; furthermore, 
the exhaust gases must be washed before they are 
discharged to the atmosphere, for, although the gases 
in themselves are not dangerous, acute discomfort may 
be caused by the presence of aldehydes which irritate 
the nose, throat and eyes. The flame traps and 
exhaust conditioner fitted to this locomotive are 
similar to those granted the Buxton certificate in 1939, 
and which were described in detail in ENGINEERING, 
vol. 148, page 311 (1939). They comprise principally 
flame packs of stainless-steel plates with an intervening 
gap of 0-016 in., fitted to the intake manifold and 
exhaust ; and an exhaust-gas conditioner embodying 
water, scrubber and separator compartments, the 
flamepack just mentioned, and then a final cooling 
and dilution of the exhaust gases by a blown current 
of air. Complete spare flamepacks are supplied with 
each locomotive so that dirty ones can be cleaned 
during the following shift; all the plates can be 
separated for cleaning. Automatic control gear is 
fitted to the conditioner so that, in the event of the 
water level falling below a predetermined safe height, 
the fuel is cut off from the engine and the locomotive 
and train brakes are applied. 

The following performance of the locomotive has 
been supplied by the manufacturers. With the engine 
working under conditions of full speed and load, the 
track speeds are 4 m.p.h. in first gear, 6} m.p.h. in second 
gear, 94 m.p.h. in third gear, and 15 m.p.h. in top gear, 
the nr tae Ee rail tractive efforts being 8,000 lb., 
5,250 Ib., 3,500 Ib. and 2,000 Ib., respectively. For a 
total weight of 15 tons, the locomotive is extremely 
compact, the overall length being only 14 ft. 3 in., while 
the maximum width and height are 4 ft. 6 in. and 
5 ft. 6 in., respectively. The equipment includes 
powerful driving lights at each end. 
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HEAVY-DUTY RUNNING CENTRE FOR TURRET LATHES. 


MESSRS. AUSTIN AND LANG, LIMITED, BRENTFORD, MIDDLESEX. 
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HEAVY-DUTY RUNNING CENTRE 
FOR TURRET LATHES. 


Ir is often the practice, in works not equipped with 
the heavier type of production centre lathe, to employ 
a turret lathe on work such as shafts and spindles with 
several diameter reductions. Some advantage over 
the centre lathe may be obtained in production, as 
the stops on the carriage and cross-slide enable an 
unskilled operator to work at a fast rate. With the 
high cutting speeds and tool pressures associated with 
carbide-tipped tools, however, which are even greater 
with negative-rake working, a rigid and accurate 
running centre isessential. To meet these requirements 
the “Lunzer” precision live centre, illustrated in 
Figs. 1 to 4, has been put on the market by Messrs. 
Austin and Lang, Limited, Gunite House, Great West- 
road, Brentford, Middlesex. 

_ Fig. 1 shows the centre in use, mounted on a Herbert 
No. 9 combination turret lathe. From this illustra- 
tion and the arrangement drawing, Fig. 2, it will be 
seen that the fitting consists of a cast-iron holder, 
bolted on to the turret in the usual way, and carrying 
the housing for the running centre. This housing, 
which is hardened and ground all over, has a shank 
fitting into the holder; but, instead of the shank being 
clamped and having to take the heavy loading through 
its neck, the head of the housing is flange-mounted on 
to the holder and secured by three studs and nuts, 
spanner recesses being provided in the holder casting. 
Both the holder and the housing are flattened to 
allow the toolpost to approach the centre line of the 
work as closely as possible. The main bearings for the 
spindle, in the head of the housing, are a pair of opposed 
Timken tapered-roller bearings, pre-loaded, and care- 
fully assembled to ensure proper running. To elimi- 
nate chatter of the centre, which would cause the 
chipping of carbide tools, no running clearance can be 


| allowed in the bearing at the tail end of the spindle, 
land this condition is met by the use of a pair of 
opposed and pre-loaded angular-contact ball bearings. 
The centre itself is a separate part and may be re- 
moved from the spindle with a special extractor ; and 
a wide range of interchangeable centres for various 
duties is available. When the live centre is not 
required, the holder may be used as an ordinary tool- 
holder, four grub screws being provided for gripping 
the tool adaptor. These screws are not used when the 
live centre is in place. The original grinding of the 
centre is done in position, with the spindle running in 
its own bearings, and regrinding by a user would be 
carried out in the same way. For this operation, the 
housing is mounted and held stationary in a lathe, 
while the spindle is rotated by means of a driving spigot 
screwed on to its tail end. 

So that the alignment of the centre may be checked 
after it has been fixed to the turret, the holder is 
provided with four ground pads, two on the body of 
the holder and two on the base. A dial indicator 
mounted on the toolpost is then traversed by carriage 
and cross-slide motions over the appropriate pairs of 
pads, and any adjustment needed is obtained by shims 
inserted between the base of the holder and the face 
of the turret. The method is illustrated in Figs. 3 and 
4, which show the pads being used for checking the 
horizontal and transversal alignments, respectively. 
Holders are available in a number of standard sizes 
for most makes of turret and capstan lathes, and they 
can also be supplied to suit special requirements. 





THE Socrety oF CHEMICAL INDUSTRY.—The paper 
by Mr. W. A. Damon, originally arranged for the May 9 
meeting of the Chemical Engineering Group of the 
Society of Chemical Industry, has been postponed until 





Thursday, July 31, during the Society’s annual meeting, 
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SIR WALTER PRESTON SCHOLAR-- 
SHIPS AND RESEARCH 
FELLOWSHIPS. 


As recorded on page 519 of our 16lst volume, 
Messrs. Textile Machinery Makers, Limited, announced, 
two years ago, the details of a scheme involving, in the 
first instance, the expenditure of a sum of 5,0001. a 
year over a period of seven years, on scholarships and 
research fellowships. The object of the scheme, known 
as the Sir Walter Preston Scholarships and Research 
Fellowships Scheme, is to provide facilities to enable 
young men and women to obtain the highest possible 
qualifications in textile technology, to give them oppor- 
tunities for research work in that field and eventually to 
increase the number of such persons employed in the 
textile and textile-machinery manufacturing industries. 
The scheme is administered, and awards made annually, 
by a board of trustees appointed by Textile Machinery 
Makers, Limited, assisted by the advice of principals 
of the university departments in which the recipients 
of awards will pursue their studies. 

Undergraduate scholarships are divided into three 
groups, in the first of which the awards are entirely 
restricted to works apprentices and other young persons 
in the employ of the constituent companies of Textile 
Machinery Makers, Limited, who have obtained the 
Higher National Certificate in Mechanical Engineering, 
Electrical Engineering, or Chemistry. The awards in 
group II are for works apprentices or other young 
persons in the employ of the constituent companies of 
Textile Machinery Makers, Limited, who have obtained 
the Ordinary National Certificate in Textiles, or an 
equivalent subject, and who are judged to be capable 
of proceeding ultimately to a Bachelor’s degree with 
honours. Applications are also considered, under this 
group, from young persons who have the above quali- 
fications, but who are not in the employ of the con- 
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stituent companies of Textile Machinery Makers, 

Limited. Group III awards are for students leaving 

secondary schools who hold the Higher School Certi- 

ficate or such other qualifications as will admit them to 

a higher course leading to the Bachelor’s degree with 
ours. 

The scholarships are tenable at the University of 
Manchester, in the Faculty of Technology, those in 
groups I and III for three years and those in group II 
for four years. The value of the awards in the first 
group ranges from 2501. per annum in the first year 
to 3001. per annum in the third; in the second group 
from 2251. per annum in the first year to 3001. per 
annum in the fourth ; and in the third group from 2001. 
per annum in the first year to 2501. per annum in the 
third. Post-graduate scholarships (group IV), valued 
at 3001. to 3501. a year, are also offered to honours 
graduates in science or engineering, in order to attract 
into the textile industry or the textile-machinery 
industry some of those who would otherwise make 
their careers in other branches of industrial activity. 
The normal tenure of a post-graduate scholarship would 
be three years to enable the holder to obtain a second 


qualification in textile technology, and to follow it by], 


a year’s research leading to the Master’s degree. 

Research fellowships, valued at 4001. to 5501. a year, 
are awarded to graduates selected from scholarship 
holders in groups I to IV, or to candidates from other 
universities who have obtained an appropriate honours 
degree. The tenure of the research fellowships would 
be from two to four years. The trustees under the 
scheme announce that undergraduate and _post- 
graduate scholarships and research fellowships are avail- 
able in all the award groups. Applications for under- 
graduate scholarships must be forwarded not later than 
June 7, 1947, and for post-graduate scholarships and 
research fellowships not later than July 12, 1947, to 
the secretary, The Sir Walter Preston Scholarships and 
Research Fellowships, c/o Textile Machinery 
Limited, 60, Huddersfield-road, Oldham, Lancashire, 
from whom application forms and further details may 
be obtained 





INSTITUTION ELECTIONS. 


Instrrurion or Civ. ENGINEERS. 


Associate Member to Member.—Frank Palemon Dyson, 
London, 8.W.1; Richard Smith Rendle, Poole, Dorset. 

Associate Member.—Silvanus Harold Arthur Abbott, 
B.Se, (Bristo]), Winchester; Joseph Leonard Abra- 
hams, Glasgow; Sampur Astaputree Anandachar, 
B.A. (Mysore), Bombay; John George Andérson, 
B.Sc, (St. Andrews), Montevideo, Uruguay; Stanley 
Eric Anderson, B.E. (N.Z.), Auckland, N.Z.; James 
Boyd Blakeborough, M.A. (Cantab.), Brighouse ; Henry 
Dinsdale Bond, Birmingham ; Otto Bondy, Worcester 


Park, Surrey; John Frederick Breeze, B.Sc. (Manch.), 


London, 8.W.14; John Henry Albert Broughton, 
B.Sc. (Eng.) (Lond.), Bonnybridge, Stirlingshire ; Alan 
Chapman Lloyd Browne, Camberley; Surrey ; Arthur 
Norman Butland, 0.B.E., B.Sc. (Eng.) (Lond.), B.A. 
(Lond.), Taunton; Standish William John Butler, 
B.A. (Cantab.), London, 8.W.7 ; Derek George Buxton, 
Surbiton, Surrey; Ian Cameron, Neath, Glam. ; 
Michael John Paul Casserley, B.E. (Nat’l), B. Eng. 
(Galway), Mullingar, Eire ; Montague Assheton Craven, 
B.E. (N.Z.), Wellington, N.Z. ; Charles Adrian Brooke 
Darbishire, Penmaenmawr, Caerns.; Louis Frederick 
Denaro, London, §8.W.1.; Krishnalal Chhotabhai 
Desai, B.Sc. (Eng.) (Lond.), Bombay; Robert Symon 
Dundan, B.Sc. (Glas.), Bahawalpur State, India; 
Charles Hibbard Dunn, B.Sc. (Eng.) (Lond.), London, 
W.C.2; James Mortimer Durward, B.Sc. (A’deen), 
Richmond, Surrey ; Leonard William Elliott, London, 
N.W.3; Ernest, Wilfred Etchells, M.Eng. (Sheff.), 
Stanmore, Middx. ; Robert Edwin Evans, B.Sc, (Eng.) 
(Lond.), Hemel Hempstead, Herts.; William Hubert 
Farrow, Sunderland; William Russel Walton Fer- 
guson, B. Eng. (Sheff.), Sokoto, N. Nigeria; Ivan 
Kendrick Goulding, B.Sc. (S. Africa), Krugerdorp, 
= fos Arnold Lewiz Gray, B.Sc. (Eng.) (Lond.), 
ax. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Bernard Farley, London, 8.E.3; Comdr. 
(E) Horace Frederick Fellowes, R.N., Devonport ; 
Harold Goold Kerry, London, W.2. 


Associate Member to Member.—Harold Barratt, 
Coventry ; Eng. Captain Cecil Reginald Percival Ben- 
nett, O.B.E., R.N., Sheerness; Colonel Edward Peter 
Ulrick Brewer, R.E.M.E., B.A.O.R.; Albert Fogg, 
M.Sc. (Manch.), Brentford; John Jennings, B.Sc, 
(Manch.), St. Helens; Edward Bennett Johnson, 
Swansea ; Otto Lichtwitz, London; David Winthrope 
Low, O.B.E., Renfrew; Archibald Park Newall, Jnr., 
Glasgow; Albert Edmund Price, London; Colonel 
Reginald Booth Stockdale, O.B.E., R.E.M.E., Cam- 
berley ; Hans Edward Tauchert, New Malden; Arthur 
Joseph Victor Underwood, D.Sc. (Leeds), London. 





BOOKS RECEIVED. 


The First Hundred Years of the Smithsonian Institution, 
1846-1946. By WEBSTER P. TRUE. The Secretary, 
Smithsonian Institution, Washington, D.C., U.S.A. 

Annual Report of the Governor of the Panama Canal for 
the Fiscal Year Ended June 30, 1946. Superintendent 
of Documents, U.S. Government Printing Office, 
Washington 25, D.C., U.S.A. [Price 25 cents.] 

South African Mining and Engineering Year Book, 
1946-47. Edited by S. R. Potrer. South African 
Mining Journal Syndicate, Limited, Jubilee House, 
Simmonds-street, Johannesburg. Argus South African 
Newspapers, Limited, 85, Fleet-street, London, E.C.4, 
(Price 30s.] - 

Institution of Mining Engineers. Associate Membership 
Examinations. Specimen Papers for the First Examina- 
tion. Specimen Papers for the Si d E. inati 
Specimen Papers for the Final Examination, Offices 
of the Institution, Salisbury House, Finsbury Circus, 
London, E.C.2. [Price 2s. each.] 

Institution of Civil Engineers. Birmingham and District 
Association. Transactions. Volume XIX. 1946. The 
Hon. Secretary of the Association: .T. H. P. Veal, 
160, Ravenhurst-road, Harborne, Birmingham 17. 

Leeds Association of Engineers. LEighty-First Annual 

Report and Journal for the Year Ended 31st December, 

1946. The Hon. Secretary of the Association: Thos, 

Cooke, 86, Alwoodley-lane, Alwoodley, Leeds. 

Sub-Station Practice. By T. H. Carr. Chapman and 

Hall, Limited, 37, Essex-street, Strand, London, W.C.2. 

[Price 32s. net.] 

Production Costs and Estimates, as Applied to Many 

Different Industries. By ANDREW MILLER. Enlarged 

edition, Gee and Company (Publishers), Limited, 

27-28, Basinghall-street, London, E.C.2. [Price 

128. 6d, net.) P 

Practical Cost Accounts Applicable to Various Industries. 

By ANDREW MILLER. Fourth edition. Gee and 

Company (Publishers), Limited, 27-28, Basinghall- 

street, London, E.C€.2. [Price 12s. 6d, net.} 

Ozy-Acetylene Welding Handbook. 8 d edition. 
Suffolk Iron Foundry (1920), Limited, “‘ Sifbronze ” 
Works, Stowmarket. [Price 5s. net.) 

United States National Bureau of Standards. Report 
BMS 107. Building Code Requirements for New 
Dwelling Construction. Recommended by the National 
Housing Agency. Superint D ts, U.S. 
Government Printing Office, Washington 25, D.C., 
U.S.A. [Price 20 cents.) 

The British Electrical and Allied Industries Research 

Association. Technical Reports. No. B/T45. The 

Properties of Ebonite: Influence of Ebonite Dust. 

Second report. By J. R. Scorr. [Price 3s. 6d. net.]} 

No. L/T165. Rheological Properties of Dielectric and 

Other Materiala, By Dr. G. W. Scorr Biam, Dr. 

B. ©, VEINoGLOU and J. E. Carryn. [Price 138. 6d. 

net.) No. L/T166. The Control of Humidity by 

Saturated Salt Solutions—A Compilation of Data. By 

F. E. M. O’BRIEN. [Price 3s. 6d. net.) No. L/T167. 

Conditioning for Testing. Current American and Euro- 

pean Procedures. By F. E. M. O’BRIEN. [Price 

5s. 6d. net.) No. L/T169. Dielectric Breakdown in 

Amorphous Substances, II. By H. FROHLICH. [Price 

4s. 3d. net.) Offices of the Association, 15, Savoy- 

street, Strand, London, W.C.2. 

L’attrezzatura d’officina nelle industrie meccaniche. By 

ALDO BERRUTI. In two volumes, Andrea Viglongo 

& C. Editori, Via Piave 5, Torino, Italy. [Price 

Lire 1800 the two volumes.] 

The Aircraft Builders. An Account of British Aircraft 

Production, 1935 to 1945. Prepared for the Ministry of 

Aircraft Production. H.M. Stationery Office, Kings- 

way, London, W.C.2. [Price 9d. net.] 

London Transport Carried On. The London Passenger 

Transport Board, 55, Broadway, Westminster, London, 

S.W.1. 

Developments in Rubber. Andre Rubber Company 
Limited, Kingston By-Pass, Surbiton, Surrey. [Free 
to approved applicants.] 

A Short History of Mechanical Traction and Travel. 
Part Il. The Development of Road Motors, 1898-194@. 
By R. W. KIDNER. The Oakwood Press, 30, White 
Horse-hill, Chislehurst, Kent. [Price 7s. 6d. net.] 

The British Journal Photographic Almanac, 1947. Edited 
by ARTHUR J. DALLADAy. Henry Greenwood and 
Company, Limited, 24, Wellington-street, Strand, 
London, W.C.2. [Price 4s. net (paper board covers), 
5s. net (cloth bound).] 

Aircraft Strength of Materials. By Dr. H. D. Conway. 
Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 21s. net.]} 

United States Coast and Geodetic Survey. Thirty-Fourth 
Annual Report for the Year 1946. Superintendent of 
Documents, U.S. Government Printing Office, Wash- 
ington 25, D.C., U.S.A. 

United States National Bureau of Standards. Circular 

No. 0456. Magnetic Testing. By RAYMOND L. SAN- 

FORD. Superintendent of Documents, U.S. Govern- 

ment Printing Office, Washington 25, D.C., U.S.A. 

[Price 10 cents.] 
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PERSONAL. 


On the joint recommendation of the Presidents at 
the Royal Society and the Institution of Civi! Engineers, 
the Council of the Institution of Civil Engineers have 
awarded the James Alfred Ewing Medal for 1946 
SiR CLIFFORD PATERSON, 0O.B.E., D.S.0., F.R.S,, to 
specially meritorious contributions to the sefenge ¢ 
engineering in the field of research. THE VERY Rpy 
ALAN CAMPBELL Don, D.D., Dean of Westminster, ang 
Sm Ropert Ropinson, M.A., D.Sc., P.R.S., have been 
elected honorary members of the Institution of Qiyy 
Engineers. ; 

Dr. T. SETTLE, M.I.E.E., manager of the Industriq 
Heating and Carbon Departments of the General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, retired on March 31, after completing Dearly 
50 years’ service in the electrical industry, the lagt 39 
years of which were with the General Electric Company, 

PROFESSOR WESLEY AUSTIN, of Cambridge, PROFEsgop 
W. E. Ourtis, F.R.S., of Newcastle, LORD Hankey, 
F.R.S., PROFESSOR WILLIS JACKSON, and PROFEsso, 
EK. K. Real, F.R.S., both of London, and MR. 8. Rom 
SON, of Bristol, have been appointed to the Minister of 
Supply’s Advisory Council.on ‘Scientific Research ang 
Technical Development. 

Mr. F. E. A. MaAnninG, M.C., B.Sc. (Eng.), M.1.Meeh.£, 
has now returned to the General Post Office as Deputy 
Regional: Direetor, Home Counties Region. 

StmrR HAZELTON NICHOLL, K.B.E., C.B., has relin- 
quished his position on the Council of the Institute of 
Transport, 15, Savoy-street, London, W.C.2, and Mr, 
J. W. S. BRANCKER has been elected to fill the vacancy, 

Dr. J. W. Bonp1, M.I.Mech.E., has joined Assoejated 
British Oil Engines, Limited, London, 

Mr. V. PIcKLEs is retiring from his full-time duties » 
Chief Engineer to the Victoria Falls and Transvaal! Power 
Company, Limited, on July 1, and Mr. D. B. Rgar, 
M.Sc. (Eng.) (Lond.), M.I.E.E., M-.1.E.(8.A.), has been 
made Chief Engineer (Mechanical) in South Africa, and 
Mr. J. S. TRELEASE, B.Sc. (Tech.), M.1.E.E., M.(8.A.) 
I.E.E., Chief Engineer (Electrical) in South Africa, a 
from April 1. 


Mr. J. Davipson Pratt, C.B.E., M.A., B.8c., 
M.I.Chem.E., F.R.1.C., director and secretary of the 
Association of British Chemical Manufacturers, 166, 
Piccadilly, London, W.1, has been awarded the Medal 
of Freedom with silver palms by the American Govern- 
ment for meritorious work and co-operation with the 
United States while Controller of Chemfcal Defence 
Development at the Ministry of Supply from 1940 to 1945. 

Mr. ANTHONY GILCHRIsT, B.Sc., A.M.I.Mech.E., has 
been appointed a lecturer in mechanical engineering at 
King’s College, Newcastle-upon-Tyne. 

CapTain A. E, L. Ornostuwair, M.B.E., has been 
appointed to the Colonial Service as an assistant engineer 
in the Public Works Department, Northern Rhodesia. 
Mr. F. W. Lunavu has been made mechanical and elec- 
trical engineer in the Public Works Department, Gold 
Coast. 

Mr. G. W. ALEXANDER, B.Se., A.M.LE.E., 
A.M.I.Min.E., has been placed in charge of the Mining 
Department of Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, 17, in succes- 
sion to Mr. H. WaTson-JoNES, M.Eng., A.M.LE.E., 
A.M.1.Mech.E., who, as announced on page 10, ante, 
has been appointed Chief Electrical and Mechanical 
Engineer to the North-Western Division of the National 
Coal Board. Mr. E. Loynes, A.M.C.T., A.M.I.E.E., of 
the Mining Department of Metropolitan-Vickers, has been 
appointed Divisional Electrical Engineer to the North 
Western Division of the National Coal Board. 

Mr. R. J. Leacetr, D.C.M., MtI.Mech.E., has been 
appointed chief engineer of the Indian Sugar and General 
Engineering Corporation, Limited, Lahore, while con- 
tinuing in his capacity of chief engineer of the Saraswati 
Sugar Mills, Abdullapur. 

Mr. R. J. Cooper has been elected a director of 
Manufacturing Services, Limited, which firm have now 
entered into permanent occupation of offices at 3, The 
Cambray, Cheltenham. 


THE NORTHERN ALUMINIUM COMPANY, LIMITED, have 
transferred their head executive office from Banbury 
to Wellington House, Lancaster-place, Strand, London, 
W.C 2, as from Monday, May 12. The London sales 
office of the firm has also been moved to this address, 
from 11, Bruton-street, W.1. The new telephone number 
is TEMple Bar 4433, and the telegraphic addres, 
Noraluco, Rand, London. 

SHILLAN’S ENGINEERING COMPANY, LIMITED, manu 
facturers of agricultural tractors and impk ments, and 4 
subsidiary of British MOTOR BoaT MANUFACTURING 


‘|ComPpany, LIMITED, Britannia House, Ampton-street, 


London, W.C.1, have transferred their production facili- 
ties from their Banbury Works to larger premises a 
Southport. The tractors and implements made # 





Southport will be handled by the parent company’s 
newly-formed Agricultural Division in London. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—Work has been carried on during the 
past week at a reduced level on account of a falling-off 
in coal deliveries arising from the miners’ holidays and 
the five-day week. The steel tonnage loss last week was 
estimated at from 8,000 to 10,000 tons. This week, 
production will again be well under normal, as both fuel 
and transport facilities are inadequate. A general 
scaling-down of deliveries has been imposed on con- 
gumers as @ result of the almost unmanageable circum- 
stances facing steelmakers, A “‘ settling-down” in the 
general level of all industrial activity where steel forms a 
basic raw material is becoming more apparent each week. 
Shipbuilding, despite exceptionally good performances 
at the local plate mills—particularly at Clydebridge—is 
feeling the effects of the steel famine, and new vessels 
cannot now be undertaken for delivery under three years 
from the placing of the contract. It is doubtful if Clyde 
shipyards are able to procure more than 70 per cent. of 
their steel requirements—and even this estimate is 
believed to indicate a better supply position than in any 
other shipbuilding centre in Great Britain, In pursuance 
of their obligations to give prior delivery of steel to users 
in the * top six” recently listed by the Government, 
Scottish steelmakers have had to reduce tonnage to other 
categories. Re-rollers are notably upset by the shortage, 
and short-time working is again the general rule this 
week at rolling mills. Sheetmakers have managed to 
maintain their programmes fairly well, so far, by using 
up stocks and any discard or scrap materials they can 
lay their hands upon ; but, unless sheet-bar deliveries 
revive, @ marked reduction in sheets supplics—already in 
totally inadequate supply—must ensue. 


Scottish Coal.—The five-day week introduced on 
May 5 has evoked a good response from the Scottish 
miners, and Lord Balfour has paid a handsome tribute 
to them for their performance and turn-out following 
the May Day holidays. Absenteeiem since the resumption 
of work on May 7 has actually fallen to pre-war levels, 
and the daily output, during the first days of the five-day 
week arrangement, has touched levels not achieved for 
about four or five years. On May 8, for example, the 
output from the Scottish deep mines was 88,238 tons. 
This is most encouraging, and, once the reorganisation 
of tasks underground has made some further progress, 
still higher figures are expected. A daily output of 100,000 
tons should be Scotland’s target, to be reached if possible 
within another month. This would be equivalent to an 
annual Scottish output of 25,000,000 tons, or just a little 
more than Scotland’s quota of the national coal target 
of 200,000,000 tons. If this target is reached, Scotland’s 
industry will be able to get enough coal to run industry 
at normal production level. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Pig-iron production has been more 
satisfactory as the result of more regular deliveries of 
blast-furnace coke, and finished-iron departments are 
operating as fully as the shortage of fuel and skilled labour 
will permit. Cast-iron and spun-pipe foundries are 
active. Steel-melting furnaces converted to oil-fuel are 
operating successfully and giving valuable help in 
relieving the steel shortage. Rolling mills and forges 
are in need of fuller deliveries of open-hearth steel, and 
more labour is required for the hot-bar and sheet-rolling 
mills, which are trying to attract ex-Servicemen by 
offering amenities, including facilities for bath and change 
of clothes when the day’s work is done. Several works 
are waiting patiently for machine tools ordered a long 
time ago for the heavy and light industries. There is 
still a very strong demand for engineers’ small tools, the 
production of which is much below the demand. Makers 
of agricultural-machine parts are struggling with a multi- 
plicity of orders for which early delivery is required, but 
shortages of steel and power are hindering production, 
Agricultural edge tools are also very strongly sought, 
but deliveries are in arrears. Railway-material depart- 
ments are short of steel with which to execute the very 
heavy demand for wheels, axles, tyres, buffers and springs 
for locomotive, carriage and wagon building and repair, 


South Yorkshire Coal Trade.—Absenteeism has been 
reduced and work at the pits has proceeded with vigour, 
with the exception of one colliery, where a dispute about 
& price list stopped production. Washed and graded 
steams have been coming forward more freely and there 
have been more adequate deliveries of locomotive hards 
to railway depots. Gas and coking coal are needed in 


bigger tonnages, but coking coal allocations are still at 
House-coal merchants have been 
advised by the Ministry of Fuel and Power that they 
must accumulate, during the summer, a fortnight’s reserve 
supply for winter use; no increased allocations will be 
Gas and furnace coke have been 


the reduced level. 


NOTES FROM THE SOUTH-WEST. 


CaRpIFF, Wednesday. 

The Welsh Coal Trade.—Considerable doubts over the 
ultimate effect of the shorter working week upon the 
output of coal from the South Wales mines have been 
felt by operators on the steam-coal market. The five-day 
week began with outputs up and absenteeism down at 
most mines in the Division. This had been expected, in 
view of the appeals made to the miners and the natural 
desire on the part of the men to prove their claim that 
outputs would not suffer as a result. Operators would 
not be surprised to see that, once this initial enthusiasm 
has passed away, the extra effort now being made by the 
men will subside and the output fall considerably, 
Mr. H. H. Merrett, South Wales coal exporter and indus- 
trialist, speaking at the annual meeting of the British 
Coal Exporters’ Federation, said that the outlook for 
the coal export trade was depressing. It was a common- 
place that coal was the only bulk commodity the country 
could include in its export drive, yet nothing was being 
done about it. At one time, he had thought that pro- 
duction was improving, but the better effort was not 
sustained, and much output was being lost by stoppages 
due to insubstantial pretexts. Trading conditions remain 
difficult on the steam-coal market, due to the lack of 
available supplies. Current productions continue to be 
almost entirely lifted by deliveries made on account of 
standing contracts from the high-priority home con- 
sumers. There is as yet no indication of any material 
slowing-down in demand and, as a rule, collieries are 
heavily booked ahead. The amount of coal that could 
be spared for shipment to ordinary consumers abroad is 
consequently still strictly limited. Some of the very 
poorest sorts were being released for delivery to con- 
sumers in Eire, but otherwise foreign trade was at a 
standstill. Bunker descriptions were quietly available. 
There was a good demand for patent fuel and cokes 
during the week, but supplies were scarce. 


Swansea Steel-Sheet Industry.—It: is stated in the 
market report issued by the Incorporated Swansea 
Exchange that although the home demand for tin-plates 
is steady, rather less business has been done during the 
past two or three weeks. Makers have well-filled order 
books and with the gradual increase in production after 
the February setback, may be able to increase their 
deliveries. In the export market, quiet conditions ruled 
last week, and only a limited quantity was sold. The 
demand for steel sheets continues to be very heavy, 
while that for iron and steel scrap is moderate. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—In the abnormal conditions of 
to-day, the position of buyers and sellers is reversed. 
Producers are reluctant to add to their commitments and 
buyers are in the position of supplicants for supplies. 
This development is not unexpected. Ever since the 
beginning of the fuel crisis three months ago, production 
has been disastrously curtailed. If this phase had been 
brief, no serious difficulty would have been experienced. 
But even to-day the works are only getting 75 per cent. 
of their normal fuel supplies and on that ration they 
cannot get back to normal. Meanwhile users of iron and 
steel have been eating into their stocks, and as these 
approach the point of exhaustion difficulties multiply. 
Shipbuilders are already talking of interrupted building 
programmes, engineering work is halted, and tube makers 
are working short time for lack of steel. 
Foundry and Basic Iron.—Only one blast furnace has 
been put out of operation since the crisis, but it is 
announced that two more are now to be laid idle for 
relining, a job which will take about four months to 
complete. There has been a more than proportionate 
shrinkage in the aggregate make of pig iron and practi- 
cally the whole of the output is reserved for steel works 
use. Foundry iron has to be railed from the Midlands, 
and,since May 2, higher prices have been charged for all 
deliveries in this area. 
Hematite, Low-Phosphorus and Refined Iron.—These 
grades are wanted in larger tonnages owing to the 
activity in the general engineering and jobbing foundries 
but only limited supplies are available. Quotations for 
hematite and low and medium phosphorus iron are 
unchanged, but a higher maximum has been fixed for 
refined iron for which there is such an active demand 
that export licences are no longer obtainable. 
Manufactured Iron and Steel.—Scarcity of steel has 
given a strong impetus to the demand for iron bars, 
particularly from the shipyards, and makers have now 
as many orders in hand as they can handle. Home 


production of steel semies has declined and unfortunately 
this has synchronised with a further decline in imports. 
For re-rollers the consequences are most embarrassing. 
They are using inferiors and scrap, as well as prime 





made for the purpose. 
in rather fuller supply. 


billets, but still cannot get sufficient material to maintain 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Roya Society or Arts.—Monday, May 19, 5 p.m., 
John Adam-street, Adelphi, W.C.2, Cantor Lecture III. 
** Recent’ Developments in the Application of Photo- 


graphy,” by Mr. E. R, Davies. 


INSTITUTION OF PRODUCTION ENGINEERS,—Derby Sub- 
Centre: Monday, May 19, 6.45 p.m., Art School, Green- 
lane, Derby. ‘‘ Layout of Factory and Plant for Efficient 
Production,” by Mr. 8. Gilbert, 

INSTITUTION OF CIvIL ENGINEERS,—Tuesday, May 20, 
5.30 p.m., Great George-street, Westminster, 8,W.1. 
James Forrest Lecture on “‘ Model Experiments in Rela- 
tion to Harbours and Waterways,” by Mr, Jack Allen. 
INSTITUTION OF ELECTRICAL ENGINEERS.—WNorthern 
Ireland Centre: Tuesday, May 20, 6.45 p.m., Queen’s 
University, Belfast. Lecture on “ Radiolocation,” by 
Dr. E. C. S. Megaw. Southern Centre; Wednesday, 
May 21, 7 p.m., Admiralty Signal Establishment, Hasle- 
mere. ‘The Development and Study of a Practical 
Spaced-Loop Radio Direction-Finder for High Fre- 
quencies,” by Mr. W. Ross. Scottish Centre: Friday, 
May 23, 7.30 p.m., Training College Hall, Park-place, 
Dundee. Faraday Lecture on “‘ The Generation and 
Wholesale Distribution of Electricity,” by Mr, J, Hacking. 
London Students’ Section: Wednesday, May’ 28, 7 p.m., 
Sayoy-place, Victoria-embankment, W,0.2. Annual 
Genera] Meeting, Film Display. 

RoyaL AERONAUTICAL SocreTy.—Graduates’ and 
Students’ Section: Tuesday, May 20, 7.30 p.m., 4, 
Hamilton-place, W.1. ‘‘ Operation of Civil Aircraft in 
the Tropics,” by Captain G. U. Allen. 

INSTITUTE OF FUEL.—Yorkshire Section: Wednesday, 
May 21, 3 p.m., Royal Victoria Station Hotel, Sheffield. 
Discussion of Progress Reports on “The Burning of 
Low-Grade Fuels.” London Section: Wednesday, May 
28, 2.30 p.m., The Geological Society’s Apartments, 
Burlington House, Piccadilly, W.1. ‘‘ Combustion and 
Combustion Equipment for Aero Gas Turbines,” by Dr. 
E. A. Watson and Dr. J. 8S. Clarke, 

Royal METEROLOGICAL SocreTy.— Wednesday, May 21, 
5 p.m., 49, Cromwell-road, South Kensington, 8.W.7. 
(i) “* The Problem of Diffusion in the Lower Atmosphere,” 
by Professor O. G. Sutton, (ii) A Microclimatological 
Investigation of Bath and the Surrounding District,” by 
Messrs. W. G. V. Balchin and N. Pye, 


INSTITUTE OF METsIS.—Wednesday, May 21, 6 p.m., 
Institution of Civil Engineers, Great George-street, 
S.W.1. Annual May Lecture on “ Metallurgical Prob- 
lems Involved in the Generation of Useful Power from 
Atomic Energy,” by Sir Wallace Akers. Thursday, 
May 22, 10 a.m., Institution of Civil Engincers, Great 
George-street, S.W.1. Special General Meeting. (i) 
“The Mechanism of the Embrittlement of Deoxidised 
Copper by Bismuth,” by Dr. E, Voce and Mr, A. P. C. 
Hallowes. (ii) “‘ The Microstructure of Wrought Non- 
Arsenical Phosphorus-Deoxidised Copper Oontaining 
Small Quantities of Bismuth,” by Messrs. T. H. Schofield 
and F. W. Cuckow. (iii) ‘‘ Investigation on the Effect 
of Zinc on the Corrosien of Some Magnesium Casting 
Alloys,” by Mr. F. A. Fox. Also, if time permits, (iv) 
“The Mechanical Properties of Some Extruded Zinc- 
Base Alloys,” by Mr. A. S. Kenneford. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
May 22, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
Annual General Meeting. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Liverpool Branch: Wednesday, May 28, 6.30 
p.m., Accountants’ Hall, Fenwick-street, Liverpool. 
Brains Trust Meeting. 





Roaps Exurpirion.—The British Road Federation, 
4a, Bloomsbury-square, London, W.C.1, are presenting 
the first provincial post-war Roads Exhibition at South- 
ampton, in conjunction with the Southampton Borough 
Council Road Safety Week. The Exhibition, which is 
to commence on June 16, is based on that opened by the 
Minister of Transport at the Tea Centre, London, W.1, 
on December 4, 1946. It has been brought up to date in 
the light of recent developments in highway construction 
and the Government programme. 





THE BRITISH CasT GONCRETE FEDERATION.—Some 70 
members attended the annual meeting of the British 
Cast Concrete Federation, held in London on April 30, 
under the chairmanship of Mr, N. F. Spence. The 
Council stated in their report that the Federation con- 
tinued to collaborate with the British Standards Insti- 
tution in the revision and preparation of standards ef 
quality and codes of practice for cast stone and cast 
concrete products ; and they had offered to draft clauses 





Even the sheet mills are affected. 


full production. 


or a separate code for precast reinforced concrete. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


(For Description, see page 397.) 














Hieu-Capactry Pump; Messrs. Stemunp Pumps, Limirep. 
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ALFRED HERBERT, LIMITED. 




















Fie. 26. DiapHRacm Pump; Messrs. GIRDLESTONE AND Co. THe “MoraVryor”; Messrs. J. Cottis anpD Sons, LiMiTED. 
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“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 
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THE CONTROL OF NAVAL 
GUNFIRE. 


Ir is on record that, in the heat of a Mediterranean 
engagement during the recent war, the commanding 
officer of one of His Majesty’s ships remarked to his 
immediate entourage, ““I wonder what Captain 
Hornblower would do now ?”’; which was at once 


in the quasi-historical adventures of that gallant, if 
somewhat introspective, mariner, and a tribute to 
the high standard of technical accuracy attained 
and held by his creator. Among the many instances 
of the skill with which Mr. C. 8. Forester can convey 
an impression of extensive and intimate technical 
detail, there are none more marked than his descrip- 
tion of naval actions; and the contrast between 
the engagements of Napoleonic times, in his series 
of “« Hornblower ”’ books, and the fight of the cruiser 
Artemis with an Italian fleet, in that masterly suc- 
cession of vignettes, The Ship, provides a striking 
epitome of the whole development of naval gunnery 
from the days of Nelson to those of Cunningham, 
Somerville, and Vian. 

The control of guns in naval vessels has developed 
gradually over many years from systems in which 
each individual gun, coping as best possible with 
the effects of a ship’s motion and changes of course, 
was sighted at the gun against a favourable target, 
to systems in which a director, located well above 
the gun deck, remotely controls a group of guns 
and directs their fire, under all conditions of roll 
pitch and yaw, against targets often only “ visible ” 
by radar. The present-day director embodies 
sighting telescopes, optical range-finder and radar, 
all of which can be kept laid and trained on a target. 
The director transmits electrically the ‘‘ present ” 
data to a “predictor,” usually situated below 
decks, and this, in turn, transmits ‘‘ future ” eleva- 
tion and training to the guns in the form of dial 
indications which can be matched by hand by the 
gunlayer and trainer or followed automatically by 
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of guns, firing at surface targets at ranges of 15 miles 
or more is somewhat complex, as may be imagined : 
fast-moving aircraft targets at high angles of 
sight present an even more difficult problem. 
The target has to be located, ranged, and con- 
tinually tracked in order that gun elevation and 
deflection relative to the line of sight (or to the 
radar target bearing) may be calculated. Allow- 
ances must be made for wind and other meteoro- 
logical conditions which may affect the trajectory 
of the shell. Drift (the effect of air resistance on 
the spinning shell), the state of wear of the gun, 
the temperature of the charge, and many other 
details must be taken into account. All this, how- 
ever, can be done quickly, the “hitting gun” 
elevation and bearing established, and accurate 
gunfire brought to bear on the target, provided that 
the necessary datums—a horizontal plane and a 
fixed direction in that plane—are made available 
on board the ship. 

In practically all cases, the gyroscope is relied 
upon to provide the required datums, and in various 
forms it has become in recent years one of the most 
important items in naval fire-control systems ; 
since, by its successful application, gunnery problems 
on board ship may be reduced almost to the rela- 
tively simple problems associated with the control 
of guns mounted upon land. Nowadays it is com- 


g| mon practice to use a gyroscope with its spin axis 


horizontal (the gyro-compass, for instance) as a 
line directional datum, and a gyroscope with its axis 
of spin vertical as a horizontal plane datum. Such 
@ gyroscope, with its spin axis vertical, mounted in 
horizontal gimbals, and with its centre of gravity 
below the intersection of the gimbal axis, is 
commonly known as a “vertical gyro.” Means 
of following and relaying the indications of two 
such gyros on board ship have been successfully 
developed, and it is now possible through their 
agency automatically to stabilise telescopes, range- 
finders, radar aerials and guns against the rolling, 
pitching, yawing and alteration of course of a ship. 
As such stabilisation maintains the telescopes, guns, 
etc., pointing along a fixed direction, differential 
drives are introduced so that the telescopes and guns 
may be brought to bear on the target. Then it is 
possible for an up-to-date type of shipborne director 
to lay on targets and to control its guns as accurately 
(though not as simply) as under land conditions, 
There is, however, one very important difference : 
on dry land, directors and guns can be related to 
fixed directional datums, and set up on truly hori- 
zontal bases (essential for accurate gun fire), whereas, 
on board ship, reliance has to be placed on the gyro- 
compass and the vertical gyro. Fortunately, the 
line directional datum as provided by the gyro- 
compass can be relied upon to provide adequate 
accuracy. For gun control, it is only essential 
that this datum shall not wander at a rate which, 
when multiplied by the time of flight, gives appre- 
ciable deflection errors. The absolute accuracy of 
indication of the meridian is of negligible import- 
ance, since, once the. gun deflection in 
azimuth has been established (calculated on a range 
and angular rate basis), that deflection is, of course, 
applied with respect to the director visual or radar 
line of sight to the target. 

The vertical gyro, however, if gunfire is to be 
accurately effected, must provide a horizontal 
datum plane, because the gun must be elevated 
(for range) with a high order of accuracy above the 
true horizontal, and, in applying that elevation, it 
must be applied, in effect, round a truly horizontal 
gun-elevation axis. To meet requirements for 
accurate gun fire on board ship, it is required that 
the vertical gyro shall indicate the vertical, and 
provide a horizontal plane of reference, accurate to 
within about +- 1 to 2 minutes of arc. Under all 
conditions encountered at‘sea, this presents a very 
difficult problem. 

In the early days of director gun-control systems, 
a simple vertical gyro was mounted in the director 
and stabilised the director telescopes in elevation. 
It operated a gun-firing switch which automatically 
fired the guns as the rolling motion of the ship 
carried them through the correct elevation relative 
to the horizon. Telescope observation of the 





servo-controlled power drives. 





two years. 


The shipboard director control system of a group 


sea, horizon indicated the wand«r of the gyro line 
of sight from the horizon, and it was possible for 
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’ the director layer to precess the gyro and to correct 
it in that one direction so long as the horizon was 
visible. Little note was taken in those days of 
errors associated with tilted gun-elevation axes— 
the director layer did his best to arrange matters 
so that firing occurred, as nearly as he could judge, 
when the gun-elevation axes were horizontal. He 
had a good deal of “come and go” in'this by 
adjustment of gun elevation relatively to the deck 
and of the switch relatively to the gyro, so that 
firing could be made to take place at various positions 
of roll. 

There were many difficulties associated with the 
first applications of the vertical gyro to the director 
fire-control system. With one exception, however, 
they have been overcome, and, allowing that 
exception, the present-day system of director 

. fire control is regarded as a satisfactory and success- 

ful development. The one exception is that the 
vertical gyro itself is not yet entirely reliable 
under all conditions, as it is subject to errors due 
to lateral acceleration. 

The simple vertical gyro depends on gravity for 
its control. Some are made pendulous, and erect 
themselves by a conical precession until 
no couple is present around their point of support. 
Others carry pendulous bails which deflect air jets 
from the gyro and so pre~ess it directly into agree- 
ment with the bails. There is another form in which 
the gyro carries mercury switches responsive to tilt, 
which, through torque motors, precess the gyro to 
annul the tilt of the mercury switch. By precision 
manufacture, they can all be made sensitive to very 
small tilts and thus very accurate in their determina- 
tion of the vertical under conditions of no lateral 
acceleration ; in common, however, with the instru- 
ments which depend on gravity for their indications, 
they cannot distinguish between gravity and lateral 
acceleration. On board a ship, and, under average 
conditions of roll and pitch only, they will still 
determine the vertical with a fairly high order of 
accuracy because the false vertical which may exist 
(due to the lateral accelerations of roll and pitch) is 
small and continually reversing, and averages out ; 
its effect on the average vertical gyro is more or less 
negligible. 

When, however, the ship is mancuvring and 
making frequent alterations of course, a false 
vertical in one mean direction may be present for 
an appreciable time and all the simple vertical gyros 
referred to will naturally, though perhaps slowly, 
preceas towards that false vertical. Alterations of 
course, common under naval action conditions, may 
thus lead to serious errors in determination of the 
true vertical by the simple vertical gyro. Means 
have been devised, such as cutting out the control 
or applying compensation torques based upon known 
ship’s movements, but so far these have not proved 
completely satisfactory in eliminating gyro errors. 
While it is expected that improvements in design 
and manufacture will lead to increased accuracy, it 
is thought that a long time will elapse before these 
factors alone result in achieving the very high order 
of accuracy which is required of the vertical gyro 
.on board ship, namely, as stated above, an indication 
of the vertical to within -++ 1 to 2 minutes of arc. 
Such accuracy would be reasonably possible if means 
were available at any time to check the gyro against 
the horizon, but, unfortunately, the horizon is not 
always visible at sea, and a simple optical check is 
therefore ruled out. 

It is always possible that other methods of achiev- 
ing’ a horizontal plane datum of the required high 
order of accuracy, or of checking the accuracy of a 
vertical gyro, may be discovered by scientists and 
physicists—perhaps by someone who has been ex- 
ploring other fields of applied science and has evolved 
some germ of an idea which is capable of development 
in directions not originally contemplated by him. 
Any promising device or method would be worth in- 
vestigation, for there is ever present the possibility 
that, while the idea itself might not provide the 
desired solution, it might, in the light of more 
specialised knowledge, indicate some hopeful line of 
further inquiry ; and we have good reason to believe 
that the Chief of the Royal Naval Scientific 
Service, Admiralty, far from discouraging such 
extra-departmental co-operation, would welcome 


RESEARCH AND THE 
SMALL FIRM. 


In his presidential address to the Educational 
Science Section of the British Association in 1934, 
Sir Henry Tizard said that ‘‘everyone believes in 
scientific research, without knowing quite what it 
means, Thirty years ago, a Member of Parliament 
advocating the need for scientific research would 
as likely as not have emptied the House; to-day, 
I should be inclined to say of the House of 
Commons that it is not sufficiently critical of 
expenditure on research, because its faith is greater 
that its understanding.” At a conference convened 
by the Manchester Joint Research Council in 
October of last year, Mr. C. G. Renold, the chairman 
of the Renold and Coventry Chain Company, said, 
‘“‘research is on everybody’s lips. We are all 
talking about the need for research, and I think a 
great deal of that talk is just ballyhoo.” The two 
pronouncements, some 13 years apart, carry similar 
implications. Neither of the speakers is likely to 
be accused of a lack of appreciation of the great 
industrial and social advance which have resulted 
from fundamental and applied research, but both 
would evidently desire a wider understanding, 
particularly in those who control the allocation of 
funds, of what research is, and when and how it can 
profitably be undertaken. 
The Manchester conference was held in private, 
but a report of the papers read and the discussions 
on them has now been published.* It was con- 
cerned with research and small firms, and it is 
bodies of this kind which, in the present enthusiasm, 
may feel they ought to undertake some research 
activity, or may be subjected to pressure to do so, 
and yet feel that both the financial and organisa- 
tional requirements are beyond their capacity. The 
conference was of much value in pointing out the 
various existing agencies and services to which small 
firms may turn when confronted by difficulties 
which appear to demand investigational research, 
and also in i ures by which they 
may deal with problems which arise in their own 
activities without having to set up a formal research 
department. Although few small firms are likely 
to commit themselves to this latter procedure, many 
may feel that they should do something. For their 
benefit, Dr. F. C. Toy, Director of the British Cotton 
Industry Research Association, may be quoted. He 
said, ‘ Research to-day is very fashionable ; it is 
the ‘done thing,’ and so there is danger of em- 
barking on it for no other reason than to be in the 
swim, and to use the research department only for 
advertisement purposes.” 
The various industrial research associations 
which have been set up under the auspices of the 
Department of Scientific and Industrial Research 
are the immediately obvious agencies by which 
small firms may be assisted in research problems. 
Their work was dealt with by Sir Edward Appleton, 
who addressed the conference. There might be 
industries not catered for in this way, he said, 
but there were already 30 associations and others 
were in course of formation. Both the appropriate 
association and the National Physical Laboratory 
or other Government establishment is ready to 
assist the small manufacturer in the solution of 
problems which may arise, but this is not the same 
thing as undertaking a specific or confidential 
research on some matter on which an individual 
firm sees possibilities of advance. As a practicdl 
matter, however, it seems doubtful if there is any 
demand from small firms for a service of this kind. 
The Articles of Association of the British Cotton 
Industry Research Association permit a member, 
or members, of the staff to be set aside to carry out 
a research for an individual firm which would bear 
the cost of the work, but Dr. Toy said he could not 
recollect a single instance of this provision having 
been put into effect. 
It has been: suggested that the small firm would 
be assisted in this matter if an organisation on the 
lines of the Mellon Institute in America were set up. 
This Institute conducts confidential researches for 





* Report of Conference on Research and the Smaller 
Firm. Manchester Joint Research Council. 





suggestions of this kind. 


——=—=—=_ 
its clients, but, as described by Dr. Toy, there seen 
to be features in its organisation which it would not 
be desirable to copy. “:No research on the game 
subject is ever duplicated, so that individuals oy 
the staff—or groups of them—are always e 

on different problems.” This arrangement elimin. 
ates the possibility of a firm indirectly learning th, 
research secrets of a competitor, but apparently hag 
the objection that an individual firm can MLONOpOlige 
research on any particular problem by “ gettj 

in first.” Dr. Toy added that by far the greate 
part of the work carried out by the Mellon Institut, 
was for very big organisations. It was not correct 
to suppose that this institution provided a method 
by which a small firm could have a research carried 
out comparatively cheaply. The cost of maintain. 
ing in this country one research fellow at ap 
organisation of the type of the Mellon Institute 
would be of the order of 2,0001. per annum ag 2 
minimum. In connection with this matter, 9; 
Edward Appleton said that the Department of 
Scientific and Industrial Research had been op. 
sidering the setting up of an institute of the Mellon 
type. It would not hesitate to proceed if it was 
shown that there was a real need for such ap 
organisation to assist small firms. 

As was inevitable, much of the discussion at the 
conference was in general terms, but an exceedingly 
practical and specific procedure, adapted to the 
small firms, was outlined by Mr. Renold. Like 
many other speakers, he accentuated the fact that 
full application of present scientific knowledge to 
industrial problems will not be made without the 
development of a scientific attitude of mind by 
industrial leaders. To a considerable extent such 
application was a matter of management. This 
aspect of the problem had been obscured by the 
prominence given to the chemical and electrical 
industries in discussions of this subject. Both these 
industries were new and had developed from the 
laboratory to the workshop, but there were many 
other industries based on the slow accumulation of 
empirical knowledge, the underlying scientific 
principles of which were largely unrecognised and 
might, in fact, never have been formulated. This 
class contained many small and medium-sized firms 
for which elaborate research laboratories were out 
of the question. They were, moreover, highly 
responsive to changes suggested by practical experi- 
ence and found it hard to cope with scientific data the 
practical implications of which were still to seek. 
The practical procedure recommended is the 
appointment of what Mr. Renold called a develop. 
ment officer. In some cases, he would be the head 
of a development department, but in a small concern 
a single officer, with clerical assistance, would suffice. 
One of his duties would be to study trade and tech- 
nical publications, and the reports of research ass- 
ciations in order to keep in touch with developments 
which might be utilised by his firm. In this connec- 
tion it is probably correct to say that what large 
tracts of traditional industry require is not the 
accumulation of new knowledge by research, but 
application of that which is already known. Mr. 
Renold’s development officer would keep in touch 
with all aspects of his firm’s activity, so that he 
would be aware of the problems of design, 
manufacture and selling which arose, His scientific 
knowledge would enable him to suggest ways in 
which some of these problems might be solved by 
the application research results which had become 
available. It was desirable, even in a small firm, 
that he should have control of some type of experi- 
mental department in which these applications could 
be exhibited in workshop terms. As a practical 
method of ensuring that improvements shown to be 
possible by this procedure should be able to make 
headway against the natural opposition of estab 
lished practice, it is suggested that all the products 
made by the firm should be based on established 
specifications. These would be in the custody of the 
development officer. Changes would be made i 
them as suggested by the investigations of the 
experimental department, after proper consultation 
by all concerned, and, as the works would be in the 
habit of following specifications, new and improved 
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NOTES. 


THe RoyaL AERONAUTICAL SOCIETY. 


Tux award of five medals and two prizes has been 
announced by the Council of the Royal Aeronautical 
Society. The Simms Gold Medal, awarded annually 
for the best paper read before the Society on any 
science allied to aeronautics, such as meteorology, 
‘wireless telegraphy, and instruments, has been 
gained by Professor L. Aitchison, who occupies 
the chair of Industrial Metallurgy at the Uni- 
versity of Birmingham. The George Taylor (of 
Australia), Gold Medal, presented annually for 
the most valuable paper submitted or read during 
the previous session, has been awarded to Pro- 
fessor A. R. Collar, the Sir George White 
Professor of Aeronautical Engineering, Bristol 
University. The Wakefield Gold Medal, given 
annually to the designer of an invention or appa- 
ratus tending towards safety in flying, and open to 
non-members as well as members of the Society, 
has been awarded to Mr. Edwin Link, the inventor 
of the Link trainer, The Society’s Silver Medal, 
awarded at the discretion of the Council for some 
advance in aeronautical design, is to be presented 
to Mr. W. G. Carter, chief designer, Gloster Aircraft 
Company, Limited, for his work on the development 
and design of jet-propelled aircraft. The R38 
Memorial Prize, offered annually for the best paper 
received by the Society on some subject of a tech- 
nical nature in the science of aeronautics, prefererice 
being given to papers relating to airships, has been 
awarded to Mr. J. K. Hardy, of the Royal Aircraft 
Establishment. The Edward Busk Memorial Prize, 
offered annually for the best paper received by the 
Society on some subject of a technical nature in 
connection with aeroplanes and seaplanes, has been 
awarded to Mr. J. Smith, chief designer, Super- 
marine Works, Messrs. Vickers-Armstrongs Limited. 


Tue Mavupstay Socrery. 


The fifth annual general meeting of the Maudslay 
Society was held in London on Friday, May 9, the 
chair being taken at the outset by the retiring 
President, Mr. H. E. Metcalf, M.I.Mech.E. The 
society was founded initially for the purpose of 
organising periodical reunions of former pupils and 
other employees of the famous engineering firm of 
Maudslay, Sons and Field, of Lambeth, which 
closed down in 1900; but at an early stage the 
members decided to add to their objectives that of 
founding a scholarship to perpetuate the name of 
Henry Maudslay (1771-1831). The report of the 
committee of the society for the year 1946-47 stated 
that the Henry Maudslay Scholarship Endowment 
had been approved by the Ministry of Education and 
that subscriptions made under covenant would 
therefore give the fund the added advantage of a 
tax refund. The balance sheet for the year ended 
March 31, 1947, showed a total of 1,3321. Of this 
amount, 1,2571. would be transferred to the Official 
Trustees of Charitable Funds, who would pay the 
interest to the trustees of the Scholarship Fund, who 
are nominated by the Maudslay Society and who 
will decide the number and value of the awards to 
be made. It was announced that a’ number of 
members had undertaken to subscribe under cove- 
nant sums which would yield about 200/. per annum 
for seven. years, and that donations amounting to 
4701. had been received during the year from various 
engineering firms, although no general appeal had 
yet been made to the engineering profession and 
industry. At the luncheon which followed the 
annual general meeting, however, the financial 
position of the Fund, accepted by the members as 
showing a gratifying development from its modest 
beginnings, was placed upon quite a different footing 
when Mr, O. D. Smith, joint managing director of 
Messrs. Maudslay Motors, Limited, Coventry, stated 
that his firm would enter into a covenant to sub- 
scribe such a sum as would yield, with the tax 
refund, 1,000/. per annum for seven years; an 
announcement which was received with acclamation 
by the company present and suitably acknowledged 
by the newly-inducted President, Mr. H. Cecil 
Booth, M.Inst.C.E. The occasion was further 
marked by the delivery of what amounted almost 


coursing topically on Russia, on the basis of a long 
and intimate acquaintance with the country and 
people ; and Mr, Booth recalling some interesting 
details of the Lambeth works as they. were 50 years 
ago, in proposing the toast of “‘ Henry Maudslay 
and Maudslay, Sons and Field,” the reply to which 
was made by Major-General A. W. Sproull, C.B.E., 
President of the Junior Institution of Engineers. 
The toast of ‘‘The Guests’ was proposed by Mr. 
C. C. Maudslay (vice-president) and acknowledged 
by Mr. F. G. Woollard, O.B.E., chairman of the 
Automobile Division of the Institution of Mechanical 
Engineers, and by Mr. N. F. Hall, M.A., Principal 
of the Administrative Staff College, Henley. 


Tue StevENS Memoriat LECTURE. 


The fourth in the series of Stevens Memorial 
Lectures, delivered before the Junior Institution of 
Engineers in accordance with the terms of a bequest 
of the late Mr. W. H. J. Stevens, who was an 
Associate of the Institution for 38 years, was given 
in London on Friday, May 9, by Dr. C. C. Hall, 
M.Sc., F.R.I.C., at a special meeting held in the 
lecture hall of the Institution of Civil Engineers. 
The chair was taken by Major-General A. W. 
Sproull, C.B.E., President of the Junior Institution. 
Dr. Hall’s lecture was entitled ‘‘ The Synthesis of 
Oil from Coal by the Fischer-Tropsch . Process.” 
Earlier lectures had dealt with processes of obtaining 
oil from coal (this being the subject of the series, as 
specified in Mr. Stevens’s bequest) by direct treat- 
ment of the coal substance. In the Fischer-Tropsch 
process, however, which was invented in 1925 by 
the German chemists, Franz Fischer and Hans 
Tropsch, the coal or other carbonaceous material 
was first converted into a mixture of carbon mon- 
oxide and hydrogen, which was then subjected to a 
catalytic hydrogenation—polymerisation process 
whereby a mixture of light and heavy oils and 
waxes was synthesised, somewhat resembling a 
paraffin-base petroleum product. The process, 
therefore, as the lecturer explained, was an indirect 
method of obtaining synthetic oil, the composition 
of the products being independent of the nature of 
the raw material and controlled only by the condi- 
tions of the synthesis reaction. Apart from one 
plant in France and one or two in Japan, built 
under German licence, the process had been operated 
on an industrial scale only in Germany, where it 
supplied about 8 per cent. of the home production 
of oil. The lecture surveyed the main character- 
istics of the industrial operation of the process in 
Germany, in the light of post-war knowledge of its 
application there, and considered the effect of 
German and American research work on its com- 
mercial future. A vote of thanks to Dr. Hall was 
proposed by Mr. Rex Wailes, M.I.Mech.E., the 
chairman of the Junior Institution of Engineers, 
and carried by acclamation. 


Tue BENEVOLENT FUND OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


The report for 1946 of the Incorporated Benevo- 
lent Fund of the Institution of Mechanical Engineers 
—covering the first full year since the cessation of 
hostilities—shows that the action of the committee, 
in seeking to build up a substantial reserve to meet 
a probable post-war increase in the calls upon the 
Fund, was a prudent course to adopt. In 1944, 
relief was given in 49 cases, and the number in 1945 
was identical; but the total for 1946 rdse to 70, 
and the increase in the membership of the Institution 
indicates that the number of cases requiring relief 
may be expected to rise further. The increased cost 
of living has also affected the circumstances of the 
recipients of relief and has necessitated a more 
generous scale of grants, so that the “real” benefit 
shall not be diminished. Of the 70 cases mentioned, 
51 received monthly grants, the average expenditure 
amounting to 106/. per annum. In the other 19 
cases, lump-sum grants were made to meet specific 
charges, such as accumulated debts, or fees for the 
education of children. There was an increase of 
444 in the membership of the Fund during the year, 
bringing the total to 5,079 regular subscribers ; in 
addition, donations were received from 2,435 other 
members of the Institution. The committee com- 
ment, however, that the total of subscribing mem- 
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of the Institution, and express the hope that this 
proportion may be substantially improved upon in 
the near future. This is the more necessary in view 
of the effect of the Goyernment’s “‘ cheap money ” 
policy upon the income from investments. The 
total income of the Fund during 1946 was 5,8881., 
out of which 5,074/. was disbursed in grants, as 
compared with 3,863/. in the previous year. 


Tue InstiruTe oF FUEL. 


The annual report of the Institute of Fuel for 
1946 shows that the year has been an important 
one in the annals of the Institute, being marked by 
the grant of a Royal Charter and. by the acquisition 
of new headquarters at 18, Devonshire-street, 
London, W.i, the transfer to which is now practi- 
cally complete. (It may be noted that the telephone 
number is WELbeck 4124.) The accommodation 
willinclude a members. room. committee room, read- 
ing room and library, as well as secretarial offices and 
a large Council Chamber. The Institute has been 
enabled to secure the building by the assistance of a 
member who took a lease of the premises, pending 
the raising of the necessary funds, which must be 
accomplished by November 11, 1947. An appeal 
has been launched, accordingly, to raise 25,0001. 
to cover the purchase of the building and. the 
necessary redecoration, etc. We understand that 
some 9,0001. had been promised before the general 
appeal was made, and it is confidently expected 
that, with the increased membership—which totalled 
2,893 in March, and has now passed the 3,000 mark 
—the required sum will be obtained. Other matters 
recorded in the annual report include the publication 
of a list of equivalent examination qualifications, 
acceptable under Section B of the Institute’s educa- 
tion scheme; and the notification that a new 
edition of the text-book on The Production, Prepara- 
tion and Utilisation of Coal, which was compiled 
jointly by the Institute and the Coal Industry 
Society, is now in hand. Details are given in the 
report of the formation of the various Regional 
Joint Education Committees, under the egis of the 
Ministry of Fuel and Power, and the Institute. It 
is noted that Dr. J. W. Whitaker, who left for India 
during the year to take up the appointment of 
Director of Fuel Research, has accepted the invita- 
tion of the Council to become honorary secretary of 
an Indian Section of the Institute. 


Tue InstrrvTion OF ELECTRICAL ENGINEERS. 


The report of the Council for 1946-47, which was 
presented at the annual general meeting of the 
Institution of Electrical Engineers on ‘Thursday, 
May 15, covers the first complete post-war session 
during which it has been possible to revert ‘to full 
activity. In all, 419 general and 636 council and 
committee meetings were held, while, in addition, 
there were two conventions on radiocom ication 
and automatic regulators and servo-mechanism, 
respectively. The membership on April 1, 1947, 
numbered 31,260, an increase of 2,102 in twelve 
months. Of this total, 14,501 were corporate 
members. Substantial progress was made in the 
preparation of draft Codes of Practice and the 
comments received on these showed that they were 
widely read. These comments have led, in many 
cases, to an improvement in the method of presenta- 
tion of the recommendations, but they are normally 
confined to details and not to main principles. The 
final publication of a number of the Codes may be 
expected shortly. A first draft of regulations for 
the electrical equipment of aircraft was approved 
in principle by the parent committee on this subject 
and was sent to the nominating bodies for comment. 
Close co-operation between the Institution and the 
Institutions of Civil and Mechanical Engineers con- 
tinued to be maintained, especially through informal 
meetings of the presidents. The arrangement by 
the three Institutions of the Conference with sister 
institutions in the Dominion was an outstanding 
example of action resulting from this collaboration. 
This conference took place in September, 1946, and 
many matters of common interest and concern 
were discussed. Contacts of an equally yseful kind 
were made by the visits of Dr. P. Dunsheath to 
Australia and New Zealand, of Mr. J. R. Brand to 
India, and of Sir Arthur P. M. Fleming and Mr. 
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LETTERS TO THE EDITOR. 


HEAT BALANCES FOR 
LOCOMOTIVE BOILERS. 


To Tae Eprror or ENGINEERING. 


Smr,—In the article on the above subject, pub- 
lished on page 303, ante, Mr. Lawford Fry illustrates 
his argument by giving analyses of the coal used, 
and of the resulting dry flue-gases, as obtained on 
“actual tests.” Being rather surprised that he 
should have been able to burn coal in a locomotive 
firebox so efficiently as to get no more than 0-3 per 
cent. CO with only 1-7 per cent. of free oxygen 
in the dry flue-gases, I looked more carefully into 
the figures given. This led- me to the conclusion 
that there must be something seriously wrong with 
them, for, if we take the fuel analysis to be sub- 
stantially correct—as it well may be—then the 
alleged composition of the flue gases is quite 
impossible. 

From the flue-gas analysis, it is easy to show 
that the fuel must have been burnt with an excess 
of 7-55 per cent. over the air necessary for complete 
combustion. With the particular fuel concerned, 
and allowing for the stated 0-3 per cent. of CO in 
the dry gases, this air supply would have resulted 
in over 17 per cent. of (CO,+ SO,) in the dry gases, 
instead of the 15 per cent. stated. Furthermore, it 
follows from the gas analysis that the maximum 
CO, theoretically obtainable from the fuel in 
question would be only 16-57 per cent., whereas, 
by calculation from the fuel analysis, one obtains 
the much more likely figure of 18-48 per cent. 

In view of these discrepancies, I suggest that any 
conclusions drawn from the published test 
should be received with caution. I would add that 
this letter is not to be taken as a criticism of the 
methods advoca‘ed by Mr. Fry; it is merely a plea 
for a reasonable consistency of data, 


Yours faithfully, 
R. H. Parsons. 
Brooklands, 
5 * 
Heathfield, Sussex. 
April 22, 1947. 





HEAT ZNERGY AND KINETIC 
ENERGY IN AN INDUCTION MOTOR. 
To THE EpiTor oF ENGINEERING. 

Sm,—The loss of energy when starting an induc- 
tion motor from rest, which was the subject of 
Dr. T. F. Wall’s letter in your issue of April 4, on 
page 268, ante, appears to be a particular example 
of the loss involved whenever two mechanical 
systems are joined together at a point where their 
speeds do not synchronise. 

The origin of the loss can readily be described by 
reference to two bodies moving along a straight 
line. In Fig. 1, let m, and m,, and U, and U, be 
their masses and initial velocities; then, after 
impingement when moving together, their common 
velocity U is given by 


m, Uy + my Uy = (m, + m,) 0 


or 
GF aw U1 + Us 
™, + ™, 
which is also the velocity of their centre of mass 
throughout the motion. 
The initial kinetic energy of the system is 
$m, U? + $m?U2; 


the final, 
$ (my + mM) Uv? 
or 
; (m, U, + ™, U,)*, 
m+m ° 
and the loss, given by the difference, reduces to 
Bis! ban ~ U.)? 
+ ™m, + ™M, WU, Us) 


The initial kinetic energy may be written, 
therefore, 


+ $2a=2.. 
+ ™Ms 


4 (m, + m,) U* (U, — U,)* 


in which expression the first term represents the 
energy of the system when moving with the velocity 
of its centre of mass, while the second term depends 
on the relative motion of the masses. 

Of these, the former remains constant in magni- 
tude and cannot be destroyed by impact, while 
it is the extent to which the lator i is lost to the 
system which determines the final motion. If they | * 
move together after impact, the whole of this is lost. 

Writing the common velocity after impact 

ms 
be Uy + a U; 


CS = 


and the loss of energy 
+ 


bbe } 





(U, = U,)*: 
1+-3 
™m, 
if 2 is small, U = U,, and the lossis } m,(U, — U,)* 
which, if U, is zero, becomes $ m, U?, the kinetic 
energy given to m,. 

For a system of two bodies rotating about 
different axes and engaged through pulleys of radii 
r, and r,, either by gears or by a belt, as in Fig. 2, 
let P ¢ be the tangential impulse at the gear contact 
or in the belt during the time of engagement ¢. 


litg.1. 
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Then, if I, and I, are the moments of inertia of the 
bodies about their respective axes of rotation; w, 
and w, the initial, and w,' and w,' the final, angular 
velocities when engagement is complete ; 

Ptr, =I,w, —Iw} 


and 
Ptr, = I, w} — Ig ws; 
when also 
r, w} =r, w) 
from which 


— +2 yes 


ue 
The initial kinetic energy is 
$1, w? + $1, w? 
and the final 
$1, (wt)? + $1, (w)* 


al +(2) | a 


On substitution for w', and subtracting, the loss is 


1 7 2G: : af 


If I, is preponderantly large, this becomes 


1G)» [9 -Re 


and, for the case in which w, is zero, the loss is 


‘ 2 
4 (2) tut, 
the kinetic energy given to I,. This energy has 
to be dissipated as heat and this would be done by 


friction during connection. 
The loss can be reduced, however, by using a gear 





with a number of ratios, 4, so that the speed of I, 
2 


— 


nie euenans =O a ee oe a a 
steps, the successive values of “3 “being = 2% —,3= 
n n 
ete. 
Considering one gear change, say, from 2 —_ 3 = 
n n 
the value of w, before the change is w, = a 
n , 
and the value of “ in the expression for the logg 
2 


The loss in this change is, therefore, 
3K 2K 4 
4°) [a - Ea] 
= 7 K? wi I, x (y . 


An equal loss is incurred in each step of the 
change, and, as there are n steps, the total loss is 
now 


se 
n 


1 
~ x $K? wi} ly, 


which is a reduction to—, the value if the change 


is made in one step. If n can be made very large, 
or an infinitely variable gear used, the loss would 
be zero. 
Yours faithfully, 
J. G. Jacexr. 
Department of Mechanical Engineering, 
The Technical College, Bradford. 
April 14, 1947. 





THE DYNAMIC YIELD STRENGTH 
OF STEEL. 
To THe Eprror oF ENGINEERING. 
1R,—The leading article in your issue of April 25, 
on page 337, ante, provokes or should provoke much 
thought. The trouble is that engineers are usually 
too busy to think about the strength of steel and 
mostly leave the thinking to mathematicians, who 
render the subject unintelliglble. The result is a 
comfortable unfamiliarity with the real properties 
of steel and an erroneous belief that high yield point 
is more important than adequate effective ductility. 
The research work on yield strength and on impact 
by Professor Warnock and Dr. Brennan and also by 
Dr. J. A. Pope is of the highest importance, but it 
needs elucidating, and mathematicians will render 
the meaning incomprehensible if engineers do not 
take thought. 

Those who use ships should pray that their ships 
are made of good quality boiler plate with low (not 
high) yield point, for then they are more likely to 
survive an under-water explosion or the buffetings 
of the Atlantic. The salvation of the mariner is 
largely due to steel being less like the “‘ perfectly 
elastic substance ” than the mathematicians would 
have us believe. If they had their way, the yield 
point of steel would presumably coincide with the 
maximum strength, a disastrous state of affairs and 
the only condition under which a piece of steel will 
crack when strained to its yield point. 

You say, Sir, in your article that experimental 
investigation is complicated by the fact that no 
equations for plastic deformation have been derived 
from purely theoretical reasoning. I suggest that, 
if they were, they would probably be wrong. But 
I have devised an equation for plastic deformation 
which fits observed facts. You published it in a 
letter under the title of ‘‘ Stainless Steels for Turbine 
Blading,”’ on page 64 of your issue of January 18, 
1946, where it appears as equation (3). 

On the other hand, the equation for elastic de- 
formation, derived from purely theoretical reasoniiig , 

stress 7. 

dale This is as right and as 
wrong as to say the earth is flat. Hooke never 
declared this to be a law; he merely declared that 
a definite relation existed between stress and strain. 
Purely theoretical reasoning has led people far 
astray, but measurements show that the elastic 
strain-stress relation of, for example, cast metals 
is curved, not straight. And even on purely theo- 
retical reasoning, why not ? The paper by Warnock 





=a constant. 





and Brennan, to which you refer, contains, inter alia, 
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a view of the mechanism of feilure of steel. The 
late Professor W. E. Dalby exposed a somewhat 
similar view (“‘ The Mechanical Properties of Steel,” 
Proc. Inst.C.Z., November 17, 1925). In other 
words, steel should be visualised physically as com- 

of a large number of “solar systems ” 
pound together with a plastic medium. At low 
tensile loads, the plastic bond holds and the 
“golar systems” distort elastically. At higher 
tensile loads, the extension is increased, not only by 
increased elastic distortion of the “‘ solar systems,” 
put also by slip of the plastic bond. There is obvi- 
ously no reason why the elastic strain of the “ solar 
systems” or the “space lattices” should be in 
simple proportion to the applied stress. Common- 
sense suggests and measurements confirm that, at 
low stress, the relation is practically linear, and at 
high stresses it is not. 

It is an experimental fact that, when a piece of 
cast iron or @ piece of rubber is extended, the 
elastic strain-stress line is curved, not straight. 
The mathematicians’ reaction is that these and 
similar materials which refuse to fit the mathe- 
matical theory are not truly elastic. Truly, mathe- 
maticians are human, and to the boundaries of 
human frailty there are no limits. 

The extremely useful approximation upon which 
the mathematical theory of elasticity is based (see 
A Treatise on the Mathematical Theory of Elasticity, 
by A. E. H. Love, Cambridge University Press, 
1906) is, however, fatal for research towards the 
more economical use of steel, not because it is an 
approximation, but because it causes research to 
concentrate on elastic strain instead of upon plastic 
strain. Every steel structure contains parts strained 
beyond the primitive yield point. The kind of 
measurements which engineers principally require 
are those which will determine the fatigue strength 
of steel in various states of plastic strain, including 
its “ as-rolled ” state and the state of plastic strain 
after fabrication or loading or pre-stressing, as the 
case may be. 

Yours faithfully, 
A. C. Vivian, M.1.C.E. 
Britannic House, 
Finsbury Circus, London, E.C.2. 
May 8, 1947. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 391.) 

WE continue below the report of the discussions 
at the 1947 Spring Meeting held in London by the 
Institution of Naval Architects. The seventh and 
eighth of the ten papers in the p were, 
respectively, ‘‘ Notes on the Development of Land- 
ing Craft,” by Mr. R. Baker, O.B.E., R.C.N.C., and 
“Notes on Depot and Repair Ships,” by Mr. H. E. 
Skinner, O.B.E., B.Sc., R.C.N.C. 


LANDING CRAFT. 


Mr. Baker’s paper described, in chronological 
order, the evolution and design of the many types 
of special landing craft which were developed in the 
period from 1938 to the end of the recent war. 
There were three main groups of craft, namely, 
personnel carriers, vehicle carriers and support 
craft, and each group was divided into two types, 
one for service from ship to shore, and the other for 
operating from shore to shore. The author traced 
the influence of operational requirements upon the 
design of the various types. In the first group were 
the Landing Craft Assault, of which there were 
several kinds, supplied in large numbers by British 
and American builders. With a crew of two, they 
carried 30 full-equipped troops. The shore-to-shore 
personnel carriers were larger and were built to two 
designs. The Landing Craft Infantry, Large, had 
a loaded displacement of 384 tons and were con- 
structed in America, while the smaller version, of 
this craft, with a displacement of 110 tons, was 
British-built. In the second group, for operation 
from ship to shore, were the Landing Craft Mechan- 
ised, of which a variety were designed for carrying 
single tanks from 12 tons to 40 tons in weight. The 
development of craft for carrying tanks in quantity 
from shore to shore (Landing Craft Tank) began in 





1940, and the tank loads of the various types ranged 
from three Churchill or seven Valentine tanks up to 
eight Sherman tanks. The last-mentioned vessels 
had @ loaded displacement of 895 tons, Inthe third 
group, the first shipborne support craft was deve- 
loped from the Landing Craft Assault. They were 
armed and armoured, but their use was limited. 
The second type of support craft, for shore-to-shore 
operation, were much larger and carried a relatively 
heavy armament. Various special-purpose craft 
were equipped for defence against aircraft, shore 
tanks and fixed coastal guns, and the conversion of 
some tank landing craft to carry about 1,000 fixed 
rocket projectors was the first major naval venture 
into the rocket field. 

Captain R. C. Todhunter, who was connected with 
the materials side of the Combined Operations 
organisation, said that, because the landing craft 
were completely new types, all who served in them 
felt that they could radically improve the design, 
the armament, the amenities, and the accommoda- 
tion. The result was that the authorities were 
inundated with proposals for alterations, many of 
them valuable, but many of them utterly imprac- 
ticable. In many cases, the alterations were proved 
by experience to be necessary. On the whole, the 
balance was reasonably held between the Director 
of Naval Construction, the shipbuilders and those 
concerned on the operational side. 

Mr. A. J. Merrington, who had served on the Staff 
of the Chief of Combined Operations and subse- 
quently had seen many of the craft under opera- 
tional conditions, said that the success of the L.C.A. 
was shown by the substantial numbers that were 
built, amounting to some 1,500. One of the special 
features was the armour or protection. The Ameri- 
cans had similar types of craft. They were un- 
armoured, and had better performance in speed, 
but, in a landing operation, the American and the 
British soldier always preferred the L.C.A. The 
L.C.I. (L) personnel carrier was American-built, 
though the early designs were prepared in this coun- 
try. The Americans were asked to provide that 
they should be able to cross the Atlantic, for the 
shipping position was such that it was absolutely 
impossible to carry them over. That had repre- 
sented a very big requirement from the design 
point of view ; but the craft did cross the Atlantic 
and they had given splendid performances. A 
flotilla had come over, via Bermuda, maintaining a 
speed of some 11 knots all the way to Gibraltar, in 
very bad weather conditions. Among the vehicle 
carriers operating from ship to shore, the L.C.M. (3) 
was undoubtedly preferred. It might be supposed 
that, as Mr. Baker had said, those responsible could 
have had second thoughts; but then probably the 
L.C.M. would not have been built at all. 

Of the shore-to-shore vehicle carriers, the L.C.T.(3) 
was the one preferred for making passages. It was 
robust and much more steady than the L.C.1. (4) ; 
but he felt that the L.C.T. (4) was a fine type of 
craft, particularly with its shallow draught. Many 
of them had steamed to the Mediterranean, crossing 
the Bay of Biscay, and they went to North Africa, 
Italy and Sicily. All the L.C.T’s. had enormous 
stability, reserve of buoyancy, and ability to take 
care of action damage. The L.C.G. type were 
probably the most successful of the gunned craft. 
They did yeoman service in Sicily and Italy, in spite 
of the fact that they represented a rather hurried 
conversion. 

Speaking of the German landing craft, Mr. Mer- 
rington said that, having seen a number of the 
German L.C.T’s. in North Africa and the Low 
Countries, he considered them to be greatly inferior 
to the British designs, though they were a little 
faster. He certainly preferred the British type. 
After seeing a number of converted barges in the 
Low Countries, he realised that the Germans were 
planning the assault on this country in a manner 
which was absolutely amateur as compared with the 
Allied assault. It seemed that the Germans had 
intended to use very largely the river and canal 
barges, big vessels with no subdivision, no double 
bottoms, and no double walls; they looked very 
primitive. In any sort of attack, particularly if 
they had carried the heavy loads they could have 
carried—up to 1,000 tons or so—undoubtedly there 
would have been a very heavy loss of life. 


Mr. J. M. Murray commented on the. success 
achieved in the erection of landing craft of pre- 
fabricated parts in riverside yards. After the war, 
many of them were disposed of to shipowners for 
conversion to merchant ships. It was generally 
agreed, he said, that it was difficult to convert a 
merchant ship to a warship ; but, in his opinion, it 
was much more difficult to convert a warship into 
a merchant ship. 

Mr. K. C. Barnaby, in a written communication, 
recalled the reference in the paper to the suggestion 
he had made in 1941 for a small double-ended L.C.T., 
‘and said that, at that time, both Mr. Baker and 
he had been a little pessimistic about each 
other’s ideas. Mr. Baker’s qualms were about the 
longitudinal stability of Mr. Barnaby’s design, and 
the latter’s trepidations concerned Mr, Baker’s 
'bow doors and ramps. Having been ‘brought up 
to fear all leaks from such fittings as side scuttles, 
etc., he found the ‘‘ barn doors ”’ right in the eyes of 
the ship somewhat alarming to him; he recalled 
the mere half-doors which had led to the sinking 
of the Vestris. He had been so nervous about the 
bow doors that he had wanted one at the after end 
also—to let out all the water that would come in 
at the bow. Mr. Baker’s qualms had to do with 
the free surface that might result. There were side 
buoyancy tanks, however, so that the water was 
confined to a central driveway. In those circum- 
stances, the loss of transverse G.M. was small; and 
if 25 per cent. of the longitudinal buoyancy re- 
mained, that would have been ample in view of the 
enormous ratio of longitudinal to transverse G.M. 
Anyway, his own fears proved groundless, for Mr. 
Baker was able to design bow doors which had kept 
out the Channel, the Mediterranean, the Atlantic, 
and the Pacific ; for that he deserved great credit. 

Vice-Admiral A. D. Read, C.B., referring to the 
L.C.P.(S), which was a wooden craft, said that it was 
stated in the paper that some of them were specially 
fitted for ambulance services ; apart from those, 
however, the boats were never used in the manner 
originally planned, because of the large number of 
L.C.A. and the American types which were ulti- 
mately forthcoming. In many small operations 
in which he had been concerned, however, they 
were used successfully. 

Mr. I. E. King, recalling his earlier remarks, in the 
discussion on coastal forces craft, concerning the 
difficulty of maintaining craft in the Mediterranean 
theatre, due to lack of slipways and docking facili- 
ties, said that those remarks applied equally to the 
landing craft. With regard to the L.C.T.(4), 
which were designed for short-distance operation 
across the Channel, the first serious troubles were 
at the end of their long journey to Algiers, to join 
in the Sicilian operation in 1943. Only two of them 
had come to grief, so that the ultimate operations 
were not embarrassed seriously; but the serious 
shaking they received en route presented the 
maintenance bases with a tremendous task. The 
L.C.T.(3) were more reliable; they drew more 
water, and they were the more suitable to be sent 
back to take part in the Normandy landing. Thus, 
they had made the double journey. The L.C.I. (L) 
were fitted with variable-pitch propellers; and, 
as one of the most vulnerable parts of a landing 
craft, from the operational point of view, was the 
propeller, he had been surprised to find that those 
propellers were fitted. He understood the reason 
was the bottle-neck in the production of gearing for 
ships in the United States. At the last stage in the 
Mediterranean operations, there were good facilities 
available in some of the Italian shipyards; use 
was made also of some of the hulks in the harbours, 
landing craft which had lost their engines. One 
L.C.T.(3) or L.C.T.(4) hulk was fitted up as a mobile 
power station, having in it nearly 2,000 kW of 
generating capacity, while an L.C.T.(5) was fitted 
with big 50-ton sheerlegs. 

Mr. J. W. Thornycroft said that the Ministry of 
Defence would have to decide whether the Navy 
or the Army were to develop the amphibious craft 
of the future, having either tracks or pneumatic 
tyres. He felt it was a mistake to have two Depart- 
ments working on the same lines, and thought that 
the Navy would do well to leave the development 
of those craft in the future to the Army, who had 





gained great experience from the use of tanks and 
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of very heavy artillery tractors, using the largest 
size of pneumatic tyres. 

Mr. Baker briefly acknowledging the comments 
made, agreed that the adaptability of landing 
craft to all kinds of purposes, other than those for 
which they were originally intended, covered a 
very wide field. 

The Chairman (Sir Stanley Goodall, K.C.B.) 
said that the idea of landing craft on the floating- 
dock principle had occurred to three different people 
at about the same time; they were Mr. Lloyd 
Woollard (who was Assistant Director in charge of 
landing craft), Mr. Baker, and a German designer— 
for the German craft also were on the floating-dock 
principle. A great debt was due also to Messrs. 
Thornycroft, to the Americans, and to Mr. Baker. 


Notes oN Depot aND Repair SHIPs. 

Mr. Skinner’s paper (which, in his absence, was 
read by Mr. A. J. Merrington) reviewed the develop- 
ment and characteristics of the auxiliary vessels 
which were attached to the Fleet during the recent 
war, for the purpose of reducing their dependence on 
fixed bases for maintenance and repairs. The 
principal types were repair ships, submarine depot 
ships and destroyer depot ships, and they comprised 
a number of types which were built specially for 
their work, as well as those converted from merchant 
ships. The author surveyed the considerations and 
alterations involved in converting liners to heavy- 
duty repair ships. Because of the large spaces 
required for stores and working room, these ships 
could not accommodate all the staff needed to use 
the workshop facilities to full capacity, and special 
accommodation vessels were provided to accompany 
the repair ships. The paper included tabulated 
particulars of typical repair ships built or converted 
between 1930 and 1945. Of the submarine depot 
ships built to special designs, H.M.S. Adamant was 
the only one constructed during the war, the service 
being augmented by a number of conversions. The 
ships were designed to deal with the needs of at 
least 12 submarines and their crews. They provided 
crew accommodation and facilities for recreation, 
repairs and maintenance, and the supply of provi- 
sions, fuel, torpedoes and other stores. It was 
found that the ballast necessary in converted ships, 
2,600 tons in one instance, encroached on the space 
allotted to stores. Two destroyer depot ships of 
special design, H.M.S. Hecla and H.M.S. Tyne, were 
constructed during the war, and three ships were 
converted for this duty. They provided mainten- 
ance, repair, bakery and laundry facilities, and 
stored torpedoes and depth charges. In general, 
it was found that the merchant ships selected for 
conversion were deficient in certain essential charac- 
teristics, as was shown in the paper by a comparison 
of the three types of designed ships with the corre- 
sponding converted vessels. 

Mr. J. M. Murray, who opened the discussion, 
said that the paper showed clearly how, in certain 
respects, the Royal Navy in time of war had to 
rely extensively on the Merchant Navy. Of the 
21 ships mentioned by name, only six were designed 
primarily for the work they had to do ; the remain- 
der were converted merchant ships. Three ships, 
specially designed and built to the Rules of Lloyd’s 
Register were mentioned, namely, the Adamant, 
Tyne and Hecla. While the corvettes and frigates 
dealt with in a previous paper were of lighter 
scantlings than were usual in merchant ships, those 
ships were fully up to merchant standards so far as 
the main scantlings were concerned. As in the case 
of the smaller vessels, the arrangement whereby the 
surveyors of Lloyd’s Register concerned themselves 
only with the main hull structure and classification 
requirements, leaving the remainder to the Ad- 
miralty overseers, had worked admirably. The 
conversions were often of a radical nature, that of 
the Ranpura being especially interesting. Because 
of the wholesale removal of the strength deck, the 
decision to provide expansion joints in the super- 
structure and to reinforce the upper deck was 
undoubtedly correct, and in view of the interest 
attached to the use of expansion joints, the 
Admiralty experience with that ship should be of 
interest. The conversion of those ships was facili- 
tated. by the fact that, generally speaking, the 
draught required by the Admiralty was less than 


that for which the ships were originally designed. 
The author’s desire for greater stability in the 

ballast condition was not, perhaps, quite 
altruistic as the preamble to his argument would 
indicate. Lack of stability in that condition had 
not led, so far as he was aware, to the loss of any 
intermediate ship on normal peace-time service. 
Generally speaking, increase of beam could be 
obtained without any detrimental effects and, 
indeed, often with advantage to the ship as a whole ; 
but there were limits to that. It would appear, 
from a table in the paper showing a comparison 
between three typical Admiralty-designed vessels 
and their converted counterparts, that a very 
considerable increase would be required in some 
ships to meet Admiralty requirements. The facts 
of the case proved that a merchant ship was a 


‘|}merchant ship and a warship was a warship, and 


that it was very difficult to build a merchant ship 
which could readily be turned into a warship. 

Mr. 8. D. Dale, formerly the Construction Officer 
of H.M.S. Ranpura, said that the arrangement of 
workshops, etc., in that vessel was a credit to her 
designers ; but the position of the 3-cwt. pneumatic 
hammer was rather remote from the remainder of 
the forging equipment. In emergency and main- 
tenance repairs, that machine was frequently used, 
and it should be sited close to the smiths’ forges, 
hot-sawing machine, etc. The forging machine was 
useful for repetition smithing work, but it was 
unlikely that large quantities of any one article 
would be required in an emergency, and he suggested 
that that machine was redundant. A portable 
pneumatic riveter was shown stowed on the star- 
board side, but the machine actually fitted in the 
ship was a portable hydraulic riveter. As the 
vessel was well equipped with pneumatic riveting 
equipment, that machine also would be little used. 
It was a pity that the space available in the heavy 
machine shop did not allow another lathe to be 
put in line with the 16-in. screw-cutting lathe, to 
enable longer shafts to be machined. With regard 
to the author’s remark that the foundry should be 
capable of casting brass and steel up to 1,000 lb., 
Mr. Dale observed that the foundries fitted in the 
heavy-duty repair ships were not capable of casting 
steel, but they had a cupola furnace for casting iron. 

He believed that all the machines in the Ranpura 
were mounted on level planes, irrespective of what 
were the draughts of the ship at the time of lining- 
off, and thought that the inclinations caused by 
small changes of heel and trim did not affect any 
of the self-contained machines. One exception to 
that, however, was the oxy-acetylene plate profiler ; 
the burning nozzle and template tracing pointer 
were mounted on a pantograph mechanism which 
was difficult to control unless the table were level. 
The lifting capacities of cranes generally varied 
from 2 tons to 10 tons, but in the Resource a 
25-ton crane was fitted. Mr. Dale considered that 
10 tons lift was sufficient, but the cranes should be 
so placed to give extra overhang, for it was essential 
to be able to reach the outboard side of a destroyer 
when alongside. That fact was brought to light 
during the salvage of the destroyers Saumarez and 
Volage. He had measured the movement of the 
expansion joint in heavy weather, and found that 
the maximum movement was only ¥ in. At first, 
it was thought that the movement might be } in. 

Mr. L. Woollard said, with regard to the desirable 
amount of stability, that it seemed necessary, in 
warships, including auxiliary ships, that a good 
many of the underwater decks must be watertight, 
for they had to withstand the effects of shell fire, 
whereas in a merchant ship the making of the under- 
water decks watertight was discouraged, if not 
absolutely forbidden. In the warship, therefore, 
there was a greater loss of stability than in a mer- 
chant ship; in other words, a rather larger margin 
of stability was required in the warship than in the 
merchant ship. ; 

Lieut.-Commander E. Cloete said that a problem 
not dealt with in the paper was how 4 floating 
dockyard was to be manned ; he felt that the whole 
problem of vessels of that type involved serious 
consideration from the man-power aspect. He also 
urged that the machinery should be designed as far 
as possible with a view to reducing maintenance. 





The production programme in connection with the 








depot and repair ships was a magnificent effort 
but he felt that it would have been better to have 
had fewer ships with better engines and higher 
serviceability. 

Mr. J. Phillips said the type of ship dealt with jn 
the paper was the so-called ‘‘ mixed” passenger 
type, of about 500 ft. in length, in which the pre- 
vailing standard of watertight subdivision was 
one-compartment standard. Sometimes it might be : 
fractionally greater than one, but virtually the 
standard remained at the one-compartment level,” 
Another group of ships, of almost equal importance 
from the point of view of suitability for conversion, - 
was the large group of cargo liners, averaging about 
450 ft. in length. For those ships, there was no 
standard of watertight subdivision laid down in 
statutory regulations, the only guide to the number 
of bulkheads being the Rules of the classification 
societies. At light or ballast draughts, both the 
“* mixed ” passenger vessel and the cargo liner would 
be able to withstand simultaneous flooding of up 
to about three compartments, so far as resetve 
buoyancy was concerned ; but, in that condition, 
stability became critical. In the deep condition, 
where beam/draught ratios of 2} or less were usually 
approached in those types, the loss of G.M. on 
flooding was small. Thus, there were two extreme 
cases of flooding, namely, the deep condition in 
which reserve buoyancy was critical, but stability 
was only slightly affected ; and the light or ballast 
condition, in which stability was critical, whereas 
reserve buoyancy was ample. 

The first case had long been recognised and was 
dealt with by the regulations for passenger-carrying 
vessels. In the non-passenger-carrying types, how- 
ever, an examination of the degree of subdivision 
to be expected, with bulkheads in accordance with 
the numbers specified by the classification societies, 
would show that, in a full-scantling ship of average 
proportions, when loaded down to the maximum 
draught permitted by the Load Line Rules for the 
ship's dimensions, the number of bulkheads specified 
by Lloyd’s Register was sufficient to give a one- 
compartment standard of subdivision down to a 
vessel 405 ft. long. In the case of open shelter-deck 
vessels, the same applied down to a length of 470 ft. 
That such subdivision was achieved in every cargo 
vessel longer than the limits mentioned did not, of 
course, necessarily follow, as the subdivision de- 
pended equally on the positioning of the bulkheads. 
In addition, it had to be remembered that ship 
designers were not bound by, nor did they always 
fit, the number of bulkheads specified. The figures 
given, however, served to show that it should be 
possible to aim at least at a one-compartment stan- 
dard of subdivision for all ships down to about 
400 ft. in length, without unduly penalising 
merchant-ship design. A further point of interest 
was the disparity between full-scantling and shelter- 
deck types. The considerable difference between 
the lower limit of ship length at which a one- 
compartment standard of subdivision was possible 
with the number of bulkheads at present specified 
by Lloyd’s Register illustrated the way in which 
safety was being sacrificed to other considerations ; 
in that case, tonnage measurement. He suggested 
that the war-time practice of continuing the main 
transverse bulkheads up to the shelter deck in those 
vessels should not be given up without very careful 
thought. In that connection, too, the value of the 
bulkheads in retarding the spread of fire in the 
shelter ’tween-deck should not be overlooked. 

The second case had been dealt with in the paper. 
If the ships were designed so that, in their peace- 
time state, the stability condition were met, it then 
remained, if conversion to some kind of naval auxili- 
ary became necessary, to compensate by a limited 
amount of ballasting for the additional war-time 
weights only, without the necessity of still further 
increasing the weight of ballast for an initial defici- 
ency in the ship. As was pointed out by Mr. Skin- 
ner, @ limited amount of ballast was not undesirable 
for purposes of immersion, at the comparatively 
light draught at which the ship might float when 
fully laden in war time, as compared with her 
normal deep load line. 

It was stated that the author would reply in 
writing to the discussion. 

(To be continued.) 
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THE HARDENABILITY OF STEEL. 


In the spring of 1943, a small mission of British 
metallurgists visited the United States and Canada to 
disouss progress and to compare notes with their North 
American colleagues on the extent to which the con- 
servation of critical alloys in steel production had been 
achieved and could be further developed. Two items 
which received attention were the possibility of an 
end-quench hardenability test, based essentially on the 

roposals made in 1938 by W. E. Jominy and A. L. 
Boegehold, and the extent to which boron could effec- 
tively be used to reduce alloy consumption by virtue 
of its influence on hardenability. To study these 
questions, & Hardenability Sub-Committee was formed 
in August, 1943, soon after the return of the mission. 
The sub-committee was placed under the chairmanship 
of Mr. D. A. Oliver; it was a sub-committee of the 
Technical Advisory Committee of the Special and Alloy 
Steels Committee (Steel Control of the Ministry of 
Supply). The late Dr. T. Swinden, who was then 
chairman of the Technical Advisory Committee, was 
prominent in setting up the sub-committee and main- 
tained a keen interest in its activities up till the time 
of his death. A great deal of investigation into the 
basic principles of the end-quench hardenability test 
was carried out in various centres of research, and the 
results have now been published as a symposium 
organised by the Technical Advisory Committee and 
the Iron and Steel Institute. It is designated 
Special Report No. 36 of the Iron and Steel Institute. 
The symposium, which is in the form of a cloth-bound 
book of 430 pages, was presented at the annual general 
meeting of the Iron and Steel Institute, held in London 
on Wednesday, May 14. It is divided into ten main 
sections, sub-divided into a number of parts, each of 
which, in most cases, is a contribution by various 
authors on a particular phase of the subject under 
discussion. In view of the bulk of the symposium, it 
is only possible to give an outline of the ground covered. 

Section Ia of the symposium consists of a preface, by 
the late Dr. T. Swinden, giving particulars of the 
formation of the sub-committee with which we have 
dealt in our introduction. Section Is gives the consti- 
tution of the sub-committee, and Section Io is an 
introduction by Mr. D. A. Oliver. In this he outlines 
briefly the method of carrying out the Jominy end- 
quench test. We have dealt with this test in our 
columns on a number of previous occasions, but a 
short description of the method at present most in 
favour in the United States will, no doubt, be of interest 
to our readers. The test specimen consists of a cylinder 
4in. long by 1 in. in diameter with a flange at one end, 
which is used to support the specimen in a quenching 
jig. The specimen is heated to the normal quenching 
temperature for the particular steel under test, held 
at that temperature for 20 minutes and transferred to 
the quenching jig. This allows the specimen to hang 
vertically and symmetrically over a water-jet orifice of 
standard diameter. The water is then turned ca and 
a jet of standard “free” height impinges on the end 
face only. The steel therefore cools very rapidly at the 
quenched end and progressively less quickly towards 
the flanged end. When cold, the test Bg aorae is 
removed from the jig and two diametrically-opposite 
“ flats,” 0-015 in. deep, are ground parallel to the axis. 
The surfaces of these are suitably polished and hardness 
determinations made at intervals along the length of 
the specimen. The hardenability curve is obtained by 
plotting these hardness values against the distance 
from the quenched face. 

Section Ila is entitled “The Effect on Jominy 
Hardenability Curves of Varying Certain of the Test 
Conditions,” and is a joint contribution from Messrs. 
Thos. Firth and John Brown, Limited; the National 
Physical Laboratory; and Messrs. Wm. Jessop and 
Sons, Limited. The authors conclude that varying the 
temperature of the quenching water from 4 deg. to 
60 deg. C., has no significant effect on the hardenability 
curve. The free height of the jet may be altered from 
1 in. to 20 in., and the diameter of the jet orifice from 
} in. to § in. without significantly affecting the curve. 
Again, the distance of the specimen above the jet orifice 
may be increased from } in. to } in., and the length of 
the specimen may be reduced to 3 in. without appre- 
ciably affecting the curve. Furthermore, the time of 
end-quenching may be reduced to 10 minutes without 
affecting the hardenability curve, provided that the 
entire specimen is then immediately quenched in 
water. Section IIs contains an account of tests made 
in eight steelworks, and at the National Physical 
Laboratory, to determine the ‘“ Reproducibility of 
Jominy End-Quench Hardenability Curves.” The 
end-quench curves of three steels were plotted and the 
maximum variation noted was of the order of +0-07in. 
in terms of distance from the quenched end of the 
Jominy bar at that part of the curve where the hard- 
ness changes rapidly. Further tests indicate that the 
error introduced during grinding and hardness testing, 
by different observers, was negligible. Section III con- 


out the Jominy test and Section IV are set out some 
theoretical considerations of the test by Mr. T. F. 
Russell, of the English Steel Corporation, Limited. 
This author, with Mr. J. C. Williamson, also describes 
in Section IVB experiment on “ Surface Temperature 
Measurements during the Cooling of a Jominy Test- 
Piece,” which provide a basis for the correlation of 
Jominy tests with the quenching of cylinders of various 
diameters. This matter of “Correlation between 
Jominy Test Results and Quenched Cylindrical Bars ” 
is again dealt with in Section IVo by Mr. W. I. Pum- 
phrey and Dr. F. W. Jones, of the National Physical 
Laboratory, who determined the transformation range 
for a number of hypereutectoid steels during continuous 
cooling at such rates as are attained at points along a 
Jominy bar. 

In Section Va Mr. H. Allsop, of Messrs. Brown 
Bailey’s Steel Works, Limited, Sheffield, discusses 
“The Significance of Variation in Jominy Harden- 
ability with Respect to the Mechanical Properties of 
Some Hardened and Tempered British Standard En 
Steels.” The author concludes that, despite the differ- 
ences in end-quench hardenability, all the steels of 
each type show a narrow range of tensile strength when 
hardened and tempered under substantially uniform 
conditions to the requirements of the relevant specifica- 
tions. There is a direct relationship, for any given 
steel, between actual as-quenched hardness and impact 
value in the tempered condition, but as the tempered 
hardness is progressively reduced, the effect of as- 
quenced hardness on impact becomes less marked. 
“The Influence of Variations in Composition of the 
Order of Those Permitted by Specifications ” has been 
studied by Mr. W. E. Bardgett, of the United Steel 
Companies, Limited, and the results given in Section 
Vs. He states that he has made comparisons of the 
ideal critical diameter calculated from chemical com- 
position and derived from the end-quench harden- 
ability curve of a number of selected steels and that the 
agreement, in general, is fairly good. Section Vc deals 
with the “ Variation in End-Quench Hardenability 
between a Number of Casts of Steel” and is a joint 
contribution from five Sheffield steelworks. Groupr of 
end-quench curves are presented for each of 11 different 
British Standard En steels and it is stated that a fairly 
wide variation in end-quench hardenability exists 
between various casts of each of the En steels studied. 
“The Variation of End-Quench Hardenability of 
Different Samples from the Same Cast of Steel” con- 
stitutes Section Vp. Work done at three steelworks 
shows that the variation in hardenability within the 
bar product of the majority of the ingots tested, was 
considerably less, and in several ingots did not exceed 
the discrepancy frequently observed between the 
opposite flats of a single end-quench specimen. Mr. 
E. H. Bucknall, of the Mond Nickel Company, Limited, 
is responsible for Section VE which deals with “ The 
Effect of the Location of the Test-Piece on the Jominy 
Hardenability of Billets.” Mr. Bucknall draws atten- 
tion to the fact that the use of the Jominy test to decide 
the maximum section in which a given steel can be 
satisfactorily hardened is open to criticism where 
variations in hardenability occur within the steel, 
unless precautions, not called for in carrent specifica- 
tions, are taken to secure representative test pieces. 

Section VIa on ‘‘ Hardenability and Mechanical Pro- 
perties of a Series of B.S. En Steels,” provides another 
instance of joint research work carried out in eight 
steelworks. The conclusions arrived at as a result of 
the work are that the hardness traverse curve across 
the section of an oil-quenched bar cannot be forecast 
consistently with satisfactory accuracy from a single 
end-quench hardenability curve. On the other hand, 
the hardness of an oil-quenched sample, tempered in 
the range 500-650 deg. C., can be derived with satis- 
factory accuracy from the hardness curve determined 
on an end-quenched and similarly tempered harden- 
ability test specimen. Finally, the minimum as- 
quenched hardness required to develop satisfactory 
mechanical properties in the oil-quenched and tempered 
condition can te determined only by direct testing. 
Mr. H. Allsop and Dr. W. Steven are the authors of 
Section VIs, which is ‘“‘ A Study of the Relationship 
between End-Quench Hardenability Curves and the 
Hardness of Bars Quenched in Oil.” These authors 
conclude from their work that no single end-quench 
curve can be accepted as a satisfactory evaluation of 
the response of a given cast of steel to hardening. The 
hardenability of a cast of steel can be represented 
adequately only  & hardenability “‘ band” based on 
a series of tests. Section Vic, Mr. A. J. K. Honey- 
man, of Messrs. Colvilles, Limited, writes ‘“‘On the 
Relation between the As-Quenched Hardness and the 
Mechanical Properties of Quenched and Tempered 
Steel.” He states that his results indicate that the 
notched impact test at sub-zero temperatures is more 
susceptible than any other mechanical property and 
that the susceptibility increases with increasing carbon 
content. The Jominy end-quench test gives no guide 
to the minimum as-quenched ess necessary to 
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quenched and tempered steel. In Section VIn, Mr. 
W. E. Cooper, of the Fairey Aviation Company, 
Limited, and Dr. N. P. Allen, then of the Mond Nickel 
Company, Limited, give their ‘‘ Observations on the 
Relationship between Hardenability and the Mechanical 
Properties of Quenched and Tempered Steels.”” They 
state that they have attempted to correlate the Jominy 
curves and transformation characteristics of a small 
selection of En steels, with their ability to meet the 
mechanical-property requirements of typical aircraft 
specifications. The authors conclude that the tests 
demonstrate that hardenability is not the only factor 
in the mechanical behaviour of these steels, and they 
suggest that other factors become increasingly impor- 
tant as the tensile strength required of the steels is 
increased. 

Section VIxz constitutes a contribution from the 
United States. It is entitled ‘ Jominy Hardenability 
Tests of Low-Alloy British Standard En Steels,” and 
is by Mr. W. Crafts and Mr. J. L. Lamont, of the 
Union Carbide and Carbon Research Laboratories, 
Incorporated, Niagara Falls, New York. The authors 
conclude that their work has demonstrated that the 
Jominy hardenability test may be used with a high 
degree of assurance for estimating the tensile and impact 
strengths of steels heat treated in sections up to 4 in. 
in diameter. The Jominy test applied to specimens 
in the as-quenched condition provides a comparative 
evaluation of tensile strength. After tempering, the 
Jominy specimen permits a close approximation to be 
made of the tensile strength and Izod impact strength 
in heat-treated bars up to 4 in. in diameter. The 
inter-ralation between as-quenched and tempered 
Jominy hardness makes it possible to calculate tensile 
strength from composition. This has been utilised to 
develop a simple calculation for the as-quenched 
hardness and the tensile strength of quenched and 
tempered bars. The results of the tests have shown 
that, while the degree of the impact strength is con- 
trolled primarily by heat-treatment, the accompanying 
tensile strength is governed primarily by alloy content. 
The maximum combination of tensile and impact 
strength for a given alloy composition has been found 
to be dependent:on the development of a fully marten- 
sitic structure during quenching. 

“The Effect of the Major Alloying Elements and 
of Boron on the Hardenability of Steel” is the title 
of Section VIIa, which is by Mr. J. Glen, of Messrs. 
Colvilles, Limited. The author concludes that no 
simple method of calculating the hardenability of 
steels can be derived because the effect of any element 
is influenced by the presence of others. In certain 
ranges of analysis a very slight increase in one alloying 
element can result in a very large increase in the 
hardenability and, in such steels, a very small degree 
of segregation may give marked irregularities in the 

ess traverse of a heat-treated section. A similar 
effect may result from residual nickel or chromium in 
manganese-molybdenum steels, such as B.S. En 17. 
Boron additions have a more powerful influence on 
hardenability over a wide range of steels than has been 
generally admitted in this country. Section VIIs, b 
Mr. W. I. Pumphrey and Dr. F. W. Jones, deals with 
“The Hardenability of a Hypereutectoid Chromium- 
Molybdenum Steel,” and gives the results of an investi- 
gation on the effect of quenching temperature, soaking 
time, initial condition, and repetition of the quenching 
procedure on the hardenability of a hypereutectoid 
chromium-molybdenum steel. The results suggest that 
the amount and condition of the carbide remaining 
out of solution, at the moment of quenching, have a 
— influence on the hardenability of such a 
steel. 

In Section VIII, which contains the principal con- 
elusions of the Hardenability Sub-Committee, it is 
stated that the co-operative British work has to a 
limited extent confirmed that conducted in the United 
States, but it is also shown that deductions drawn 
from an end-quench curve may be seriously in error. 
The end-quench test, it is pointed out, certainly indi- 
cates whether a particular test-flat has equal, higher 
or lower hardenability than another; any interpreta- 
tion beyond this point, however, involves the assump- 
tion that fully representative material has been tested 
and, where untempered test-specimens are concerned, 
this may often be unwarranted. Section IX is a résumé 
by Mr. D. A. Oliver and in his suggestions for future 
research he states that it is necessary to investigate 
factors, whether of composition or of steelmaking 
practice, which favour variation in hardenability 
within a cast of steel, with a view to bringing these 
factors more completely under control and eliminating, 
as far as possible, transverse or longitudinal harden- 
ability variations in the material when rolled to billets. 
Moreover, further work could profitably be devoted to 
the influence of cast and forged structures in steels of 
the same average composition. The extension of these 
researches to carbon and alloy tool steels is also likely 
to prove a useful and stimulating field of inquiry. 
The tenth and last Section of the symposium is a biblio- 
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LABOUR NOTES. 


Tue “‘ Fuel and Power Crisis Plan” of the Trades 
Union Congress General Council was discussed at a 
meeting with the Prime Minister in London last week. 
In addition to Mr. Attlee, there were present Mr. G. W. 
Thomson, chairman of the General Council, Mr. W. 
Lawther, President of the National Union of Mine- 
workers, Mr. Jack Tanner, president of the Amalga- 
mated Engineering Union, and Mr. Arthur Deakin, 
general secretary of the Transport and General Workers’ 
Union. The principal matters considered included a 
need for a higher coal-production target in 1947— 
220,000,000 tons was suggested instead of 200,000,000 
tons—and a long-term target of 250,000,000 tons. 


Other points submitted by the Trade Union repre- 
sentatives for the consideration of Mr. Attlee were an 
immediate increase in the capacity of the railways and 
also in the capacity of the electricity generating plants ; 
immediate consultations with both sides of the engineer- 
ing industry with the object of planning an “‘ urgent 
programme ” of priority mechanisation, and equipment, 
for coal, the railways, and power ; possible adjustment 
of export and import programmes to ensure as high a 
proportion as possible of workers in key industries and 
services; the adverse affect of the low wages paid to 
women in industry; the need to secure the widest 
possible extension of production committees ; and no 
withdrawal of the T.U.C. post-war policy to secure the 
40-hour week in industry by progressive stages. 


Addressing a miners’ rally at Edinburgh, Mr. Arthur 
Horner, general secretary of the National Union of 
Mineworkers, said that in the very near future, negotia- 
tions would begin for a new national wages structure 
in the coal-mining industry, based on the character 
and danger of the work. ‘‘ We have asked Mr. Attlee,” 
he added, “‘in the presence of Mr. Shinwell, to take 
note of the fact that we expect that job to be done not 
later than December 31 this year.” Their claim included 
implementation of supplementary compensation out 
of the funds of the industry, so that a man injured at 
his work should have compensation at least equal to 
what he would earn if working. 


At the annual conference of the National Federation 
of Professional Workers, Mr. George Thomson, the 
President, said that the trouble of the recent winter 
had deep roots in the maladjustment of industry in the 
past and could be met only by newer methods and by 
careful, if rapid, adaptation. The coal industry, 
transport, and power generation all suffered from 
neglect, absence of development of mechanisation, 
and defects of management, and we possessed, in fact, 
a wholly unco-ordinated economy which had broken 
down disastrously when the heavy strain of February 
and March had come upon it. 


In Mr. Thomson’s opinion, the remedy lay in the 
Government’s nationalisation scheme. The very fact 
of working for the community had stimulated both 
recruitment for the mines and production per shift. 
He stressed the necessity for making better use of the 
man-power available, and said that an economy planned 
for public ends was probably the master key to the 
Pandora’s box of the future. 


Mr. Frank Foulkes, the President, dealing with the 
Government’s home policy at the annual conference 
of the Electrical Trades Union, which was held at Mar- 
gate last week, said that the unions were inclined to be 
conciliatory in order to ensure the economic stability 
of the country. In spite of the Cabinet constantly 
reiterating its intention to leave all industrial negotia- 
tions to the properly-constituted machinery, individual 
Ministers had made statements from time to time which 
could only have been designed with the object of having 
some bearing on current negotiations on hours or wages. 
‘ If there is a case for the stabilisation of wages, there 
is,” he declared, ‘‘ a much better one for the stabilisation 
of profits.” 


A resolution submitted by the executive council 
proposed a rules revision conference or a ballot of the 
members on the question of introducing payment by 
results—as an incentive to increase production. Mr. 
W. Stevens, who moved it, said that payment by results 
was the only effective way to spur workers on to greater 
effort. The resolution was adopted by 162 votes to 
144. A resolution demanding equal pay for men and 
women doing equal work was also carried. 


In his presidential address to a conference of the 
National Union of Boot and Shoe Operatives, at Brigh- 
ton, Mr. James Crawford stressed the importance of 
planning industry by democratic methods. A demo- 
cracy, he said, must plan in such a way as to preserve 





the maximum freedom for its subjects, and could not 
by arbitrary decree arrange the nation’s man-power 
in the priority industries or take away from the less 
important. Yet it was important, he considered, that 
a proper balance should be secured as between industry 
and industry and between factory and factory. It 
was no part of the function of trade unionism to cham- 
pion redundancy. To do so would be fatal to a wise 
and economic industrial policy. There remained, 
therefore, the problem of securing by the free methods 
of a democratic system the mobility required for a 
planned and ordered industry. 


Mr. A. C. C. Robertson, the President, expressed the 
opinion at the annual conference of the United Textile 
Factory Workers’ Association that there appeared to 
have descended on the industry a new race of people 
who did not produce anything at all, but were ever- 
ready with plans for operatives, who had spent many 
years in the trades, to produce more. He hoped that 
the operatives would take a very definite stand in 
opposition to stop-watch methods of working. These 
people, he said, ought to be given to understand that 
operatives are human beings, not machines, and that 
they will assert their right to be treated as such. “‘ In 
our industry,” Mr. Robertson continued, ‘‘ the machines 
make the pace, and our members must be given reason- 
able conditions of work to enable them to carry out 
their duties in a satisfactory manner.” 


A resolution submitted on behalf of the Weavers 
Amalgamation, proposed that the Legislative Council 
should be instructed “‘ to consult with representatives 
of all the amalgamations with the aim of securing 
agreement in obtaining one central body for all nego- 
tiating purposes on basic issues,” and to summon 
a special conference to consider the Council’s recom- 
mendation. After a long discussion, the resolution was 
rejected by 109 votes to 79. 


Two committees, appointed by the Minister of Labour 
and National Service are inquiring into differences 
existing between unions of dockers and the dock 
owners. One of the disputes is that which led to the 
recent strike at Glasgow. The investigator in this 
trouble is Mr. John Cameron, K.C. The other is the 
failure of the dockers and their employers to agree on 
how the guaranteed minimum wage shall be calculated 
when the scheme for the decasualisation of dock labour 
comes into force on July 1. The view of the employers 
is that a docker’s total earnings each week, including 
overtime, should be set against the guaranteed mini- 
mum, while that of the dockers is that only earnings 
in normal working hours should count towards the 
guarantee and that overtime should be paid separately 


The chairman of this committee is Sir Hector 
Hetherington, Vice-Chancellor of Glasgow University, 
and the reason given officially for their appointment is 
that Mr. Isaacs feels that he should receive impartial 
advice as to the basis of calculation of a guaranteed 


payment. 


The changes in rates of wages reported to the Ministry 
of Labour and National Service as having come into 
operation in the United Kingdom during March resulted 
in an aggregate increase estimated at approximately 
18,0001. in the weekly full-time wages of about 82,000 
workpeople, and in a decrease of about 4,5001. in those 
of about 194,000 workpeople. In addition, a number of 
workpeople had their hourly rates increased, so as to 
give a ximately the same weekly wages as before 
for a shorter working week. The changes in hours of 
work which came into operation during March resulted 
in an average reduction of about 3} hours a week for 
nearly 460,000 workpeople. The total number of 
workpeople affected by net increases of wages in the 
first quarter of the current year was 583,500 and the 
estimated total net increases in weekly wages 152,0001. 


The number of industrial disputes involving stop- 
pages of work in the United Kingdom — as 
having begun in March was 159. In addition, 12 
stoppages which began before March were still in 
progress at the beginning of that month. The approxi- 
mate number of perscns involved during March in 
these 171 stoppages, including persons thrown out of 
work at the establishments concerned, although not 
themselves parties to the disputes, was 52,000. The 
aggregate number of working days lost during March 
was about 112,000. Of the stoppages of work through 
industrial pag sane known to have been in progress at 
some time in March, the coal-mining industry accounted 
for 87, involving 10,400 persons, and resulting in an 
aggregate loss of 13,000 working days. Of 153 stop- 
pages owing to disputes which ended in March, 80, di- 
rectly involving 9,800 persons, lasted only one day. 





ANALYSIS OF LIGHT ALLOYs 
BASED ON ELECTRICAL 
RESISTIVITY.* 

By L, Rornernam, M.Sc., and J. I. Mortry, A Met, 


Wak-TIME experience of the spectrographic a)alysj 
of light alloys has shown that the method is not sulfa 
ently accurate to justify its extended use in estimatj 
the alloy content of the richer alloys, such as those con. 
forming to specifications D.T.D. 300 or D.T.D. 594. 
Density and electrical resistivity are alternative physical 
properties which, it was thought, might form a suitable 
basis for a rapid method of analysis. The experiments 
described in this paper were carried out to study the 
possibility of using these methods in estimating | 
vesium in alloys conforming to specifications D.1'.D. 309 
and aluminium in those conforming to D.T.D. 59a, 

Results of density measurements on specimens of 
aluminium alloy D.T.D. 300, prepared from chill-cast 
test bars of both experimental and foundry origin, 
were plotted against composition. The decrease of 
density with increase in magnesium content was about 
0-01 gramme per millilitre per 1 per cent. magnesium, 
but the correlation was poor, mainly because of the 
interference of porosity. The slope of the line density. 
magnesium percentage might be considered to indicate 
sufficient sensitivity provided that porosity is avoided, 
but no further work on density was carried out, as 
electrical conductivity proved to be about 15 times more 
sensitive to composition changes. 

It was immediately obvious that any correlation 
which might be established between conductivity and 
a major alloying element would be subject to a number 
of disturbing factors other than the accuracy of the 
actual measurements. Among these were vagaries of 
composition in respect of impurities and minor alloying 
elements, the soundness and microstructure of test 
pieces, and the solid solution concentration as influ- 
enced by cooling rate. There were grounds for 
optimism (on the score of compositional influences) in 
the cases of the alloys to specifications D.T.D. 300 and 
D.T.D. 59a, the impurities in which are—of necessity— 
already closely controlled and in which, in the case of 
the magnesium alloy, the small additions of zinc and 
manganese are known to vary within very narrow limits. 
Moreover, it was thought possible that, by attention to 
casting technique, a measure of consistency in the 
soundness and microstructure of the specimens might 
be attained. The extent of the variation to be expected 
in the rates of cooling after casting, and its influence 
on solid solution concentration, were factors which had 
not been studied closely enough to permit supposition. 

Electrical resistivity measurements were made on 
cylindrical specimens machined from test bars cast in 
an iron mould, having a minimum wall thickness of 
l?in. The casting is shown in Figs. 1, 2 and 3, opposite. 
Fig. 1 shows the side elevation of the casting, Fig. 2 the 
plan, ard Fig. 3 a section on AB. No heat-treatment 
was given to the specimen prior to testing. The 
specimens, } in. in diameter and 5 in. long, were sup- 
ported in a jig with two knife-edge tappings, 10 om. 
apart, to give the required gauge length. - Potentio- 
meter measurements were made of potential decrease 
when — a known current. Values for resistivity 
were then calculated, using the mean potential differ- 
ence of two tests at different current values, and the 
mean diameter from 10 micrometer readings along the 
gauge length. The apparatus used is shown in Fig. 4, 
opposite. To ease the arithmetical work involved 
in numerous determinations, a simple formula was 
found which relates resistivity with potential decrease 
by standardising various current values for each speci- 
men diameter in the range of variation encountered. 
By this means, with a current (amperes) equal to ten 
times the cross-sectional area of the imen (square 
centimetres), a potentiometer reading of 1-0 mV corres- 
— to a resistivity value of 10 microhm-cm. 

n this way, electrical resistivity could be determined 
in two or three minutes. Resistivity values so deter- 
mined were plotted against chemical analyses of millings 
— separate test bars of the same casts or, as in the 

nal experiments, of the actual electrical test pieces 
after use. 

The resistivity determinations were carried out in an 
underground laboratory, to minimise errors due to 
fluctuation of room temperature. To give some idea 
of the reproducibility of the resistance measurement, 
the results of three replicate determinations on each 
of nine test pieces at different periods were examined 
by analysis of variance technique. The standard 
deviation between replicate determinations was 0-05 
microhm-cm. and the mean resistivity about 8-7 
microhm-cm. The maximum variation of room tem- 
perature between the different periods at which checks 





* Communication from the Brown-Firth Research 
Laboratories, Sheffield, entitled “ A Rapid Method for the 
Analysis of Light Alloys Based on Electrical Resistivity,” 
presented to the Institute of Metals and circulated for 
written discussion. Abridged. 
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were taken was 6 deg. C.; this was considered to be 
a sufficient indication that expected changes in room 
temperature would introduce no serious error into the 
work. Methods of chemical analysis used were as 
detailed below. 

To determine magnesium in aluminium-base alloys 
conforming to specification D.T.D. 300, dissolve a 
2-184 grammes sample by additions of 50 per cent. 
hydrochloric acid. Add 10 ml. hydrogen peroxide 
(20 vol.) and evaporate to salts. Take up in 5 per cent. 
hydrochloric acid and water. Boil until the salts are 
dissolved, filter, and make up the filtrate with cold 
water. To a 100-ml. portion, add 15 ml. tartaric acid 
(500 grammes per litre) and 20 ml. di-ammonium 
phosphate (10 per cent. aqueous solution). Neutralise 
to bromeresol purple and add 25 ml. ammonium 
hydroxide (d 0-88) excess. After standing for two to 
three hours, filter and redissolve the precipitate with hot 
50 per cent. hydrochJoric acid. Add 2 ml. of 50 per 
cent, tartaric acid, 5 ml. di-ammonium phosphate (10 
per cent.), and one drop of bromcresol purple indicator. 
Allow 10 per cent. excess of ammonium hydroxide in 
the final solution. Filter, and ignite the precipitate 
and pad at a low temperature until most of the carbon 











ENGINEERING. | 


ALLOYS 


Fig. 4. 















































= 
9 
: 
: 
= 
> 
2 
e~] 
8 
S 
3 
$ 
3) 
s 
x) 

a 

9 10 " 12 

(s999e) Magnesiwn... per Cent. 


is removed and then at 1,000 deg. C. until pure white. 
Weigh as magnesium pyrophosphate (Mg,P,0,). 
Wt. of Mg,P,0, x 50 = per cent. Mg in sample. 


To determine the aluminium content of magnesium- 
base alloys conforming to specification D.T.D. 59a, 
dissolve a sample of 1-25 gramme in boiling hydro- 
chloric acid. Add a few drops of nitric acid, cool, and 
dilute to 500 ml. Neutralise a 100-ml. fraction with 
50 per cent. ammonium hydroxide, using methyl 
orange indicator, and add 3 ml. B.P. acetic acid and 
20 ml. ammorium benzoate (10 per cent. aqueous 
solution). After boiling, filter off the residue and 
dissolve it in hydrochloric acid. Neutralise with 50 per 
cent. ammonium hydroxide, using bromcresol purple 
indicator. Add 5 ml. 5( per cert. hydrochloric acid 
and boil. Dilute to 300 ml., adding 8-bydroxyquinoline 
solution in slight excess, and 40 ml. ammonium-acetate 
solution. Collect the precipitate, and dissolve from 
the pad with ‘50 per cent. hydrochloric acid. Add 

tassium bromate-bromide solution (6-193 grammes 

BrO,, 50 grammes KBr per litre) ir two stages, with 
indigo-carmine indicator, until finally the solution is 
pure yellow. Stand for 5 minutes and add 10 ml. 
20 per cent. potassium iodide solution. Titrate with 
sodium thiosulphate solution until the turbidity is 
almost discharged. Add a little starch solution, and 
titrate furtber until the blue colour of starch iodide 
disappears. 
vol. bromate-bromide (corrected)— 
vol. sodium thiosulphate (corrected) | 

5 

Preliminary experiments on specially-cast test pieces 
covering the 8 per cent. to 12 per cent. magne- 
sium in specification D.T.D. 300, and 6 per cent. to 10 
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BASED ON ELECTRICAL RESISTIVITY. 
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per cent. aluminium in specification D.T.D. 59a, indi- 
cated a straight-line relationship between conductivity 
and the above-mentioned alloying elements, but when 
the results of more than one experiment were considered 
some displacement was noted between the curves. In 
two series of measurements on each alloy this amounted, 
in one case, to 0-14 per cent. magnesium, and, in the 
other alloy, to about 0-26 per cent. aluminium. The 
residual standard deviations on any one experiment, 
however, in no case exceeded 0-10 per cent. alloying 
element. The slopes were 0-54 microhm-cm. per 1 per 
cent. magnesium and 0-70 microhm-cm. per 1 per cent. 
aluminium, indicating a much greater sensitivity than 
for density and composition. 

The next step, therefore, was to discover the extent 
of variability in results from a large number of castings 
made in the foundry. Results obtained from 66 speci- 
mens of aluminium alloys, over the range 10 per cent. to 
12-5 per cent. magnesium, gave a slope of 0-45 microhm- 
cm. per 1 per cent. magnesium, as compared to 0-54 
on laboratory castings, but showed a residual standard 
deviation as great as 0-43 per cent. magnesium. The 
first set of 64 magnesium, alloy specimens from the 
foundry, containing 6 per cent. to 8 per cent. aluminium, 
proved no better, the standard deviation in respect of 
composition being 0-27 per cent. aluminium. 

A metallurgical examination of specimens giving the 
greatest displacements indicated three sources of error, 
namely, unsound specimens, unrepresentative chemical 
analyses, and variation of cooling rates in the mould, 
all of which had a bearing on sampling procedure. The 
first two of these appeared most serious in the case of 
the aluminium alloys. Entrapped oxide films and 
shrinkage porosity, of the types shown in Figs. 5 and 6, 
herewith, were found in six cases out of seven, where 





418 


ENGINEERING. 


May 16, 1947. 








the resistivity was apparently much too high. These 
defects were not found in a random selection of other 
specimens representing the majority grouping. The 
entrapped oxide films seen in Fig. 5 gave an apparent 
error in magnesium estimation of 0-7 per cent., while 
the porosity shown in Fig. 6 gave an apparent error of 
0-4 per cent. Check chemical analyses, obtained on 
aetual resistivity specimens, showed serious divergence 
in several instances from the analyses obtained on 
separate specimens from the same castings and used for 
ro ace of correlation in the early experiments. The 

iggest discrepancies were found in cases of extreme 

isplacement. 

view of the greater sensitivity of the conductivity/ 

composition relationship for magnesium alloys than 
for aluminium alloys, any errors due to differences in 
cooling rates would be most noticeable with the former. 
To investigate the extent of this effect, 24 specimens of 
magnesium alloys, previously used for the electrical 
tests, were heat-treated together at 405 deg. C. for 
20 hours, and then quenched in hot water. Precautions 
were taken to ensure a uniform rate of cooling to room 
temperature and the whole batch was then re-tested, 
with an interesting result. Instead of a standard 
deviation of 0-27 per cent., as obtained on the original 
64 specimens, this group of 24 of the same specimens 
now gave a value of 0-09 per cent., suggesting that an 
appreciable improvement in consistency is obtained 
simply by heat-treatment and standardised cooling. 
Other experiments showed the extent of variation in 
cooling to be expected from differences in the initial 
temperature of the mould. For instance, bars cast at 
680 deg. C., in a mould at 150 deg. C., cooled to 170 deg. 
C. in 9 minutes after casting, whereas, with an initial 
mould temperature of 320 deg. C., the bar temperature 
after 9 minutes was 310 deg. C. This difference 
naturally had a pronounced influence on resistivity. 
The time in the mould before stripping was also shown 
to be an important variable, the resistance of bars 
stripped 3 minutes after casting being up to 6 per 
cent. greater than for similar bars left in the mould for 
20 minutes before air-cooling. 

From these prelimi experiments it was clear that 
a@ greater degree of standardisation in the sampling 
procedure was necessary if more consistent results were 
to be obtained. The final series of specimens in the 
actual investigation were taken from the foundry, as 
before, but this time with laboratory supervision. Par- 
ticular attention was paid to the under-mentioned 
points, the last three of which had not previously 
applied: (a) casting temperature, 680 deg. C.; (5) 
pouring time, approximately 10 seconds ; (c) adequate 
skimming during pouring; (d) initial mould tempera- 
ture, 100 deg. C. ; (e) time in the mould before stripping, 
5 minutes ; (f) chemical analyses of millings from con- 
ductivity specimens. The materials used were repre- 
sentative of normal foundry castings, a number of 
reliable scrap melts being included to increase the 
composition ranges. Maxima and minima of the com- 
positional variations encountered were as given in 
Table I, herewith. 

TaBLe I. 





Material. | Mg. | Al. | Zo. | Mn. | Cu. Si. Fe, 





Aluminium | 8-5to} Bal.| — 
alloys 2-0 


Malye | 


The results are shown in Figs. 7 and 8, on page 417, 
in which resistivity, in microhm-cm., is plotted against 
magnesium or aluminium content. The most suitable 
line expressing the relationship was fitted to each set 
of data by the method of least squares. Two regression 
lines are possible (depending on the form of expression 
used) which approach each other as the variability in 
the data becomes less. In general, the composition 
determined by chemical analysis was regarded as the 
independent variable and only one regression line is 
shown in Figs. 7 and 8. However, for the sake of 
clarity, the standard deviations given are those of the 


Trace | Trace |0-11to/0-15to 

0-17 | 0-18 
7-0 to/0-53to|0-16to|0-06to/0-08to} — 
9-5 | 0-62 | 0-23 | 0-09 | 0-21 























TABLE II. 





Slope, 
Michrom-cm. 
Per 1 cent. 
dded Element. 


Number of 
Specimens. 





D.T.D. 300 .. 36 0-53 
D.T.D. 59a .. 44 0-75 














residual variability in composition, which are a more 
direct indication of the potential accuracy of a method 
of analysis based on electrical resistivity. Owing to 
the high correlations obtained in the later experiments, 
such estimates do not differ appreciably from those 
based, more correctly, on resistivity. The results 
obtained were as shown in Table II. The 0-95 proba- 





bility limits of the relationships are marked in Figs. 7 
and 8. Correlation coefficients as high as 0-98 are 
proof that, by careful control of casting technique, 
influences other than the major element of composition 
can be reduced to a degree compatible with the require- 
ments of a rapid method of analysis. In the final 
experiments, the order of accuracy indicated, on a 
0-95 probability basis, is approximately + 0-30 per 
cent. magnesium or aluminium in alloys of ifications 
D.T.D. 300 and D.T.D. 594, respectively. This is 
considered to represent an improvement on the perform- 
ance of the ph applied to these elements. 
The method may be applied to: (a) the estimation of 
magnesium in aluminium alloys containing 9 per cent. 
to 11 per cent. of this element (type D.T.D. 300) in cases 
where alloys are made from aluminium of 99-7 per cent. 
purity and commercially-pure magnesium, or from scrap 
of similar derivation ; (b) the estimation of aluminium 
in magnesium alloys containing aluminium 7 to 9, zinc 
0-5, and manganese 0-2 per cent. (type D.T.D. 59a), 
where the purity corresponds to that of virgin ingot 
material. With these alloys, however, it may be 
necessary to re-establish the correlation for each batch 
of raw material if the zinc and anese contents differ 
appreciably. The actual relationships determined from 
the final series of castings are applicable only if the 
casting procedure described above is scrupulously 
followed, but it is not necessary to do this, of course, 
as any suitable technique may be standardised, provided 
that a new correlation is established. Once this is 
done, a periodical chemical analysis is all that will be 
required to check the consistency of sampling proce- 
dure, and only when the check results are outside the 
range of tolerance indicated by the 0-95 or other chosen 
robability limits will further inquiry be necessary. 
he measurement of resistivity takes only a few minutes 
and requires no elaborate equipment. As-cast speci- 
mens, machined to size, may be used. If particular 
values of current are chosen for each specimen diameter 
within the range of variation expected, then the 
millivolt scale of the potentiometer can be factored 
directly to resistivity, as in the present investigation, 
giving greater speed and a possible direct i 
instrument calibrated in percentage composition. 





CATALOGUES. 


Spanners.—A leafiet describing the I1.E.C. 4-in. and 
9-in. grip adjustable spanners has been sent to us by 
International Engineering Concessionaires, Limited, 
St. Michaels Roffey, Horsham, Sussex. 

Mechanical Comparators.—Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9, have sent us leaflets illustrating the 
vertical mechanical and the mechanical hand compara- 
tors made by the Sigma Instrument Company, Limited. 


Alarms and Controls.—A leaflet (Ref. No. 114), 
illustrating and describing some of the firm’s safety 
devices and controls, as applied to typical oil-engine 
installations, has been issued by ‘“‘ Monitor” Patent 
Safety Devices, Limited, Monitor Works, King’s- 
road, Wallsend-on-Tyne. 


Oil Refinery.—“ A British Refinery in War Time ” is 
the title of an article which appeared in the annual 
refinery issue of World Petroleum, 1946. It has now 
been reprinted in pamphlet form by the Public Relations 
Department, Manchester Oil Refinery, Limited, 10, 
Dover-street, London, W.1. 


Copper Water Tubes.—A new booklet, entitled “‘ Copper 
Tubes for Domestic Services,” has been issued by 
Imperial Chemical Industries, Limited, Gloucester 
House, 149, Park-lane, London, W.1. It deals with the 
physical characteristics and properties of copper tubes 
for water, gas and sanitation applications. 


Hydraulic Grinding Machines.—Three brochures have 
been received from the Churchill Machine Tool Company, 
Limited, Broadheath, near Manchester, dealing, respec- 
tively, with the firm’s model “AY” and “BY” 
hydraulic plain grinding machines and model “NB” 
hydraulic horizontal surface-grinding machine. 


Air-Conditioning Plant.—A brochure dealing with air 
conditioning, heating and industrial process engineering 
has been sent to us by Heat and Air Systems Limited, 
Coastal Chambers, 172, Buckingham Palace-road, 
London, S.W.1. It describes modern systems of air 
conditioning and drying plant, and similar process 
equipment, and contains illustrations of typical in- 
stallations. 

Temperature-Sensitive Bimetals.—A new 45-page 
publication on the temperature-sensitive bimetals, or 
“ Thermometals,” produced by the H. A. Wilson Com- 
pany, in the United States, *-* been issued by Messrs. 
Henry Wiggin and Compai,, Limited, Wiggin-street, 
Birmingham, 16, through whom these materials are 
obtainable in Great Britain and Europe. The publication 
is intended to give the engineer, designing thermostatic 
devices, detailed information on the properties and 
applications of Wilco-Wiggin Thermometals. 








THE PHASE-DOUBLED TWELVE. 
PHASE RECTIFIER. 


A new method of improving the wave-form of mer. 
cury-are rectifiers—the phase-doubled twelve-phase 
connection—was Sactnel by Mr. J. C. Read, M.Sc, in 
a paper which was read before the Rugby Sub-Centye 
of the Institution of Electrical Engineers on Tuesday, 
April 22. As is well known, the input current on the 
alternating-current side of such rectifiers and the 
output voltage on the direct-current side contain 
ripples which, in certain circumstances, may give rise 
to serious difficulties, especially on the alternating. 
current side. These difficulties can be mitigated by 
increasing the number of phases in the rectifier; for 
instance, if 24 phases are used, the disturbing effects 
of the harmonics become negligible in a number of 
important applications. 

For various reasons, the use of an ordinary 24. 
phase connection is often impracticable. The phase. 
doubled twelve-phase connection has been developed, 
therefore, especially to deal with the ripples on 
the alternating-current side. The arrangement em. 
ployed consists essentially of a normal twelve-phase 
rectifier of the quadruple zig-zag or quadruple star 
type with interphase transformers. These trang. 
formers are provided with four sets of seconda 
windings, which, if double-phase operation is soquieel, 
are connected to the four anodes of a small auxiliary 
rectifier. This auxiliary rectifier is connected in tum 
in parallel with the main rectifier and carries about 
34 per cent. of the total current, the load on the main 
rectifier being reduced by that amount. In practice, 
the auxiliary rectifier may be a small standard glass. 
bulb unit with only four of its six anodes in use, or 
even a dry-plate rectifier. Its voltage must, of course, 
be the same as that of the main rectifier with which 
it operates in parallel. The theoretical wave form of the 
alternating input current thus obtained is that of true 
24-phase working at all loads within the normal work- 
ing range. The theoretial wave form of the direct- 
current output voltage is also true 24-phase at light 
loads, but departs slightly from it at heavier loads. In 
practice, the wave forms on both sides are as close 
approximations to true 24 phase as are obtainable with 
any of the more usual 24-phase arrangements. The 
effects of the phase-doubled «onnection on the rectifier 
rating, circuit heating, efficiency, power factor and 
direct-current voltage at full load are all negligible. The 
inherent voltage regulation drop, that is, the regulation 
drop due to react and resistance in the equipment 
itself, is slightly increased, but this is partly offset by 
reduced regulation drop in the alternating-current 
supply system. Consequently, the actual regulation 
drop in service, in the types of application for which 
this connection is most suitable, is hardly different from 
that of a normal twelve-phase equipment. If the 
auxiliary rectifier is disconnected for any reason, the 
equipment reverts instantly to ordinary twelve-phase 
working with no other ill-effects. 


TABLE 1.—Percentage Value of Harmonics at Full Load on an 
800-kW Twelve-Phase Rectifier. 
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An important feature claimed for the phase-doubled 
connection is that the extra apparatus required to 
roduce the effect need not be installed at the outset, 
t only if the necessity for improved wave form 
arises. The arrangement is not applicable where the 
main rectifier has its firing delayed by grids or igniter- 
phase*control, nor for inverted operation ; and, while it 
is not particularly sensitive to distortions of the alter- 
nating current supply voltage, it requires—like any 
other system of increasing the number of phases of & 
rectifier equipment—a supply voltage that is reasonably 
sinusoidal and balanced. ; 
The first installation of twelve-phase rectifier equip- 
ments, which was specially constructed to be suitable 
for possible later conversion to phase-doubled operation, 
was made by the London Passenger Transport Board as 
part of their policy of encouraging new developments in 
rectifier practice. This installation is illustrated in 
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PHASE-DOUBLED 12-PHASE RECTIFIER. 
Fig. 2. (a) 
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Fig. 1. Fig. 2 shows the input current and output 
voltage of an 800-kW phase-doubled twelve-phase 


rectifier at full load, curve a showing operation with 
twelve phases and curve b, operation with phase-doubled 
twelve phases. The accompanying Table gives a com- 
Parison under full-load conditions of the percentage 
values of the harmonics with the auxiliary rectifier 
disconnected to give normal twelve- 
and connected to give phase-doub 
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operation. The connections during the test were the 
same in al! essential particulars as those shown in 
Fig. 3, except that the main transformer was con- 
nected twelve-phase quadruple zig-zag instead of 
quadruple star, and no smoothing equipment was 
rovided on the direct-current side. A noteworth 
eature of these results is the reduction of the dennis 
and thirteenth harmonics on the alternating-current 
side and of the twelfth harmonic on the direct-current 
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side to negligible values, as indicated by the italic 
figures in the Table. As shown in Fig. 2, the alterna- 
ting-current line current approaches more and more 
nearly to a perfect sine wave as the load increases. 
Consequently, on overload the harmonic currents on 
the alternating current side do not appreciably exceed 
those which flow at full load. 

A number of variations of the interphase trans- 
formers and their secondary windings can be used, 
but the arrangement shown in Fig. 3 is typical of the 
most general form. As will be seen, this has a four-leg 
zig-zag connected interphase transformer, as sometimes 
used in connection with twelve-phase rectifier equip- 
ments, but with the addition of secondary windings. 
The inte transformer has its secondary windings 
connected in exactly the same way as its main windings. 
Their neutral point is connected to the main neutral 
point and their four phase-terminals are connected to 
the anodes of the auxiliary rectifier. The number of 
turns in the secondary windings is 3-76 times that in 
the main windings. Small variations in this ratio, 
however, make little difference to the resulting wave 
form, and in practice, even with very small numbers, 
there is no difficulty in obtaining a sufficiently accurate 
turns ratio. Instead of having complete separate 
primary and secondary windings, the two can be 
continued in auto-transformer fashion. It is also 
advantageous in many cases to replace the four-leg 
interphase transformer by three separate interphase 
transformers. Interphase transformers xot initially 
provided with secondary windings can be converted 
to phase-doubling by connecting auxiliary interphase 
transformers across them. In this case, all the current 
variations occur in the auxiliary interphase transformers 
and, apart from their magnetising current, the original 
interphase transformers carry only steady direct 
current. 





LECTURES ON PRESENTATION OF TECHNICAL INFORMA- 
TION.—At the request of many persons who were unable 
to gain admission at Professor R. O. Kapp’s course of 
lectures on “* The Presentation of Techn ical Information,” 
delivered recentiy at University College London, Gower- 
street, W.0.1, the series of four lectures will be repeated 
on Mondays, June 2, 9, 16 and 23, at 5.30 p.m., at the 
Institution of Electrical Engineers, Savoy-place, Victoria- 





embankment, London, W.C.2. 
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NOTES ON NEW BOOKS. 


Job Evaluation. By Forrest H. Jonnson, Ropert 
W. Botsg, Junz., and Duprzy Pratr. John Wiley 
and Sons, Incorporated, 440, Fourth-avenue, New 
York 16, U.S.A. [Price, 3-75 dols.] Chapman and 
Hall, Limited, 37, Essex-street, Strand, London, 
W.C.2. [Price 22s. 6d. net.) 

An employee may complain of his wages not only 

because he considers them to be an inadequate return 

for his work, but also because he believes that they 
compare unfavourably with the general level of wages, 
or with the wages of another job. A system for con- 
sidering the relative worth of all jobs, proved in practice 
and expounded in detail, is the subject of this book. 

The work is carried out by a permanent job-evaluation 

department, assisted by a small part-time committee 

consisting of members representing management and 
employees in equal numbers. The principal factors 
in a job are skill, responsibility, effort demanded, and 
working conditions, but when assessing a job, each. of 
these factors may be sub-divided. A scale of degrees 
is made out for each factor; for example, the first 
de of skill may demand ability to read and write, 

three months’ experience of the job ; and the ninth 

F sar may require a college education or the equiva- 

lent, plus more than ten years’ experience. The value 

of each factor is expressed in “ points” per degree, and 
the factors are weighted, according to their importance 
to the firm, by adjusting the number of points per 
degree accordingly. When assessing a particular job, 
the degree of each factor which it demands is first 
settled. The worth of a job is then found by adding 
up all the points for each factor. That is the theory 
underlying the system, but its application is more 
human than the theory suggests, though the aim is to 
eliminate, as far as possible, errors of human judgment. 


Fuels and Fuel Burners. By Katman Srerer. 
McGraw-Hill Book Company, Incorporated, 330, 
West 42nd-street, New York, 18, U.S.A. [Price 
4.50 dols.]. McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C. 2. 
[Price 22s. 6d.] 

AccorDING to its preface, “‘ this book is intended for 

the everyday needs of fuel and fuel-burner dealers and 

salesmen, and for installation and service mechanics,” 
so that the reader must not expect its contents to be 

of any great technical profundity. Apart from a 

considerable amount of information concerning the 

nature and production of the coals of the United 

States, and a little about the oils, the volume is mainly 

concerned with methods of burning solid, liquid and 

gaseous fuels in domestic and other small heating 
installations. This is a matter which has received 
much more attention on the other side of the Atlantic 
than in this country on account of the greater preva- 

_lence of central heating in American homes, and the 
greater range of available fuels; but whether the way 
in which the subject is dealt with will meet the “ every- 
day needs” of those to whom the book is addressed 
may fairly be questioned. Dealers and salesmen may 
be reasonably expected to know far more about their 
particular specialities than is to be found in the book, 
and the same remark applies with even greater force 
to mechanics engaged on installation or repair work. 
The innumerable descriptions and illustrations of 
apparatus which take up the greater part of the 
volume, ranging from heating boilers, stokers and oil- 
burners to thermostats and electronic controls, give 
the impression that they have been taken directly 
from catalogues and other trade literature, in which 
the various devices were probably explained much 
more fully. The chapters about coals, wood fuel, 
refractories, and the general principles of combustion 
are well written and readable, and elsewhere there is a 
good deal of tabulated matter concerning the heat 
consumption of buildings, laundries, hotels, etc., but 
much of this would find little application to British 
conditions. Here and there statements appear which 
arouse speculation, such as the allowance of 40 gallons 
of water per 24 hours to a hotel bedroom with bath if 
it is occupied by a bachelor, whereas the consumption 
when occupied by a woman is 70 gallons in the same 
time. The suggestion that mechanical burners were 
possibly first conceived to lighten the labours of the 
vestal virgins in the Roman temples is not very 
probable, while the statement that the term “‘ sea-coal ” 
is derived from the outcrops of coal on the shores of 
the North Sea is definitely wrong. It was adopted 
to designate the coal brought by sea to London, about 
the Thirteenth Century, to compete with the charcoal 
then in use. Its conveyance by land was, of course, 
impossible at that period. 





“‘ SHIPBUILDING AS A CAREER.”—We have received 
from Messrs. Smith’s Dock Company, Limited, Middles- 
brough, a copy of a brochure with the above title 
indicating the work of the different trades in their ship- 
yard and engine works, and the facilities for apprentice- 
ship training provided by the firm. 
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‘“* ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 


Te ais ot igus given in the Mipeciteation Dranvin 
is stated in each case; where none is mentioned, 
Specification is not i. 

Where inventions are communicated from: abroad, the 
Names, eic., of the Communicators are given in italics. 


Copies of Specifications may may be obtained at the Patent 
aed Si Branch, 25, cee 
Chancery-lane, London, W.0.2, 9a 


Tip sae tine atentemment of te acceptance of 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ‘* Sealed ”’ is appended. 
Any person may, Sane Suny wetn Ooo mene 

of the advertisement of ary 
Ss me lye bd Patent Office 
opposition to Sout fo aul os on ote 
grounds mentioned in the Acts, 





AERONAUTICS. 


583,473. Multi-Stage Axial Flow Compressor.. Metro- 
politan-Vickers Electrical Company, Limited, of London, 
and D. M. Smith, of Manchester. (1 Fig.) May 5, 1943. 
—tThe invention is a compressor for use in internal- 
combustion turbine propulsion. The compressor dis- 
charges into a combustion chamber delivering products 
of combustion to a turbine, for jet propulsion. The 
compressor consists of a bladed main rotor R and a 
coaxial-bladed outer casing C, which, for part of its 
length, is of appreciably greater radius than is the other 
part. At the end which is of the greater radius, and 
which corresponds to the inlet end of the compressor, 
the casing has attached to it radial webs Ca, which 
terminate in a circumferential flange Cd attached to a 
disc Ce in which is mounted a bearing for the rotor R. 
In the annular space formed between the casing C and 
the main rotor R there is an auxiliary rotor consisting 
of acylindrical wall A coaxial with, and surrounding, the 
main rotor R and in alignment with the part of the 
casing C of lesser radius. The wall A has radial webs A®, 
attached at their inner ends to a disc Ab mounted on 
bearings on the shaft of the main rotor R. On the 
inner surface of the wall A are rows of blades a® co- 
operating with corresponding rows r® carried by the 
main rotor R. The wall on its outer surface has two 
rows of fan blading a, co-operating with one row of 
blading c carried by the casing C. The part of the 
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casing C of lesser radius carries rows of blades c!, with 
which co-operate corresponding rows r! on the main 
rotor R. The part of the casing C of greater radius is 
continued axially so as to overlap the part of the casing 
of lesser radius and to form, with a surrounding skirt, 
an annular duct E surrounding the high-pressure stages 
of the compressor. The duct, at one axial end, opens 
directly into the annular space between the casing C 
at the inlet end of the compressor and the cylindrical 
wall A of the auxiliary rotor. Atits other end, the duct 
has a number of nozzles through which air can issue, 
providing extra thrust for assisting propulsion by jet- 
action. In operation, air taken in through the diffuser, 
formed by the casing C, web Ca and flange Cb, passes 
through the low-pressure blading r®, a®, and the high- 
pressure blading r', c!, and is discharged at the high- 
pressure end of the compressor into the throat of the 
combustion chamber T. The auxiliary rotor A rotates 
at a speed less than that of the main rotor; in so doing, 
the fan blading a, c in the annular space between the 
casing and the auxiliary rotor cylinder A draws in air 
through the diffuser. This air stream is circulated to 
the duct E for use in the propelling nozzle. There is a 
reduction of the relative blade velocities at the inlet 
end of the compressor and a corresponding reduction in 
Mach number, as well as augmented thrust which is 
used in assisting propulsion. (Accepted December 19, 
1946.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

584,154. Sheet Stretching Machine. The Loewy Engi- 
neering Company, Limited, of London, and F. S. Salter, of 
Parkstone, Dorset. (5 Figs.) October 20, 1944.—The 
invention is a travelling gripperhead for a sheet-stretching 
machine. The stretching machine has a bed consisting 
of two longitudinal spaced frames which carry the power 





operated gripping head. Opposite the power- operated 
gripping head of the machine is a travelling grip 
head 7 which is traversed along the bed of the stre’ 
machine by a motor-driven belt drive 8 to take y 
position to suit the length of the sheet on the stre 
machine. During stretching, the travelling gripping 
head 7 is firmly anchored to the bed of the stretching 
machine by hooks 9, which drop into notches 10, gay. 
tooth shape, on the top of the frame. The hooks 9 ay 
formed integrally with the body of the gripping head 1, 
Th’ head is supported on four trolley wheels 11 which 
slide along guides. The front axle to the trolley wheels 
is connected to links of the chain 8, and, to lessen the 
impact of the head by sudden stoppages, the axle is not 
rigidly attached to the head, but to slides 14 connecteg 


(594,154) 


to the rear axle by rods 20 with interposed shock absorb- 
ing springs 16. The head can be tilted bodily about the 
front axle to bring the hooks into and out of engagement 
with the notches 10, by a pair of lifting cylinders 18 
attached to the rear of the head. The pistons inside the 
cylinders 18 bear against the top face of the rear axle. 
The axle 15 is guided in extensions of the cylinders 18, 
Admission of pressure to the top of the cylinders 18 wij} 
tilt the head about the front axle. Stops at both ends 
of the path of the gripping head on the bed of the stretch- 
ing machine limit the travel of the head. These stops 
engage two pins 23 on the underside of the head 7. Shock- 
absorbing buffer springs 24 are interposed between the 
pins. The axis of the pins 23 and the springs 24 is 
slightly inclined to the horizontal when the head is 
anchored to the bed of. the stretching machine, so that 
the pins 23 are horizontal when the head is out of engage- 
ment with the notches and tilted upwards. (Sealed,) 


STEAM ENGINES, BOILERS, ETC. 

584,524.. Tubular Economiser. Babcock and Wilcox, 
Limited, of London, and W. L. Tyldesley, of London. 
(8 Figs.) August 28, 1944.—The invention is a support 
for'the tubes of an economiser. The tube bank consists 
of a number of tubes of which the tubes 4, 5, 6 and7 
are four adjacent ones. The tubes 4, 5, 6 and 7 are 
connected in series by return bends 8. At the other 
end of the tube bank, the adjacent tubes 5 and 6 are 
also connected in series by return bends, supported 
similarly to the return bends 8. Each return bend 8 is 
supported in an individual rectangular panel 10. Each 
panel has peripheral flanges 11 extending outwards from 
the gas passage containing the tube bank. The panels 
of each vertical set of tubes rest on top of one another 
and the panels of adjacent sets are disposed side by side. 
The panels are formed by pressing from thin steel plate, 
and each panel is made with a recess 12 shaped so that 
a retvrn bend 8 fits into the greatest depth of the recess, 
which is approximately equal to the external radius of the 





yeturn bend. The return bends are welded to the panels 
at the junctions of the surface of the return bend and 
the side edges of the recess 12. The joints between the 
flanges 11 of adjacent panels are rendered gastight by 
asbestos-tape packing 14, between the flanges. The 
panels at the end of the tube bank at which the tubes 
are connected to inlet and outlet headers are fixe’ to 
the framework of the economiser, relative movement of 
the panels at the other end of the tube bank longi- 
tudinally being permitted. The tubes are adequately 
supported and the supports also constitute the walls of 
the gas passage containing the tube bank. In service, 
maintenance is facilitated since each element can be 
readily independently withdrawn and replaced. The 
efficiency of the economiser is enhanced since nearly the 
whole surface of each tube is exposed to the gases flowing 
through the passage. Differential expansion of tubes is 
permitted since relative movement is possible between 
adjacent panels at one end of the tube bank. (Accepted 
January 16, 1947.) 
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THE ORINOCO-CASIQUIARE- 
NEGRO WATERWAY. 


Duzinc the second world war, when enemy 
gubmarines were interfering seriously with shipping 
in the South Atlantic, it was decided, with the 

ration of the Governments of Venezuela, 
Colombia and Brazil, to survey the inland water- 
way formed by the Rio Orinoco, the Casiquiare 
(anal and the Rio Negro, and to determine the 
feasibility and probable cost of using it as an 
alternative route for freight traffic between the 
basins of the Amazon aud upper Orinoco, and the 
coastal areas of the Caribbean Sea. The survey 
was made and the report prepared by the Corps of 
Engineers of the United States Army, and covered 
a distance of 1,842 miles. The report includes a 
number of alternative recommendations and esti- 
mates for making the waterway suitable for tow- 
boat and barge traffic. The survey was initiated 
in January, 1943, when the Acting Co-ordinator of 
Inter-American Affairs wrote to the Secretary for 
War, requesting an investigation into the means of 
improving transportation from the basin territories 
of the Amazon and upper Orinoco, with the object 
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The limit of navigation for ocean-going vessels on 
the Orinoco is at Ciudad Bolivar, in Venezuela, 
220 miles from the mouth of the river, and the 
corresponding port on the Negro is Manaos, in 
Brazil, 888 miles from the mouth of the Amazon. 
The connecting water system of 1,842 miles between 
Ciudad Bolivar and Manaos is designated the 
Orinoco-Casiquiare-Negro Waterway. At a point 
1,035 miles from the mouth of the Orinoco and 
two miles below the village of Tama Tama, the 
river branches off to form the Casiquiare Canal, 
which, flowing from the Orinoco to the Negro for 
a distance of 220 miles, joins the Negro at its 
junction with the Rio Guainia, near San Carlos. 
Both in the Orinoco and the Negro there are 
several raudales, or rapids, ranging from mere 
ripples over sand-bars to considerable cascades. 
Collectively, they are known as the Raudales de 
Atures, Maipures and Santa Barbara, on the 
Orinoco, with the Cachoeiras San Gabriel on the 
Negro. To enable water-borne freight to be trans- 
ported past the rapids at Atures and Maipures, 
there is a 40-mile portage road linking Puerto 
Ayacucho with Sanariapo, and this is the only road 
of importance in the entire region. 

As an alternative to the Casiquiare Canal, there 








Siapa, where a meeting with the second party had 
been ° 

The second party began by carrying out a plane- 
table survey, soundings and velocity measurements 
of the Atures rapids, and continued with similar 
work on the Maipures rapids. They then left by 
motor launch to survey the upper Orinoco, from 
Sanariapo to Tama Tama, and carried a survey of 
the upper Casiquiare down to Rio Siapa, where they 
met the first party. Both parties then returned by 
launch up the Casiquiare and down the Orinoco to 
Sanariapo. The third party, which had landed at 
Canafé, on the Rio Negro, proceeded up the river by 
boat to San Gabriel, made a plane-table survey of 
these rapids, and continued on a hydrographic sur- 
vey of the Negro until San Carlos was reached. They 
then returned to San Gabriel and proceeded down 
the Negro to Manaos, collecting local information 
on navigable depths and making soundings at Santa 
Isabel and at the mouth of Rio Branco. The 
fourth party, which also had been set down at 
Canafé, went up the river by way of San Gabriel, 
San Carlos and Tama Tama to Sanariapo, surveyed 
a proposed 2}-mile extension of the existing portage 
road upstream from Sanariapo, and took further 
measurements on the Maipures rapids. Then they 
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of expediting the vital supplies of natural rubber 
from that area. On January 12, the Corps of 
Engineers was instructed to begin the survey, 
under the direction of Brigadier-General John S. 
Bragdon, with Lieut.-Colonel H. G. Gerdes, C.E., 
as chief of the survey mission. The technical 
members comprising the mission were 16 in all, of 
whom nine were field engineers and one a geologist. 
A medical officer accompanied the party and there 
were two liaison officers, one from the Colombian 
Navy and another from the Venezuelan Navy. 
After ten days of preparation in Miami, Florida, 
where the survey parties and field equipment had 
been assembled, the mission left by air in four 
groups about February 18. The actual field survey 
operations occupied only two months. 

The Casiquiare Canal is a curiosity in Nature 
about which little was known previously. It appears 
that its existence was first reported in 1639 and 
then confirmed in 1744, but it was not until 1756 
that general belief in the discovery was conceded. 
After his travels in Venezuela in 1800, von Hum- 
boldt, the naturalist, reported upon the canal as 
the only example of a natural connection in the 
middle of a continent between two great rivers. 
From then onwards several explorers visited the 
upper Orinoco and Negro region, including the Rice 
Expedition in 1919, but the first comprehensive 
exploration was that made by the United States 
Army in 1943. 

The map on this page shows the general course 
of the waterway from the mouth of the Orinoco to 
the mouth of the Amazon, a distance of 2,950 miles 
Tt passes through Venezuela, Colombia and Brazil. 


is a river and portage route from San Fernando de 
Atabapo to San Carlos, by way of the rivers Atabapo 
and Guainia, with portage between Yavita and 
Pimichin; but, although 207 miles shorter than 
the canal route, it is only suitable for canoe and 
foot traffic and is practically out of use. In the 
central region of the waterway, an area of some 
200,000 square miles, it is estimated that the 
population is not more than 6,000, including 
about 900 savages, and there are only nine towns 
with a population of more than 100 persons. The 
Orinoco-Negro basin contains timber in great 
variety, including the wild rubber tree, Hevea 
Braziliensis. 

From geo-physical explorations made by several 
oil companies, it appears that large petroleum 
reserves may be found in Colombia, north-west of 
the region. The first step taken by the survey 
parties was a preliminary aerial reconnaissance, 
made by Lieut.-Colonel Gerdes and Mr. J. Stanton 
Robbins, Director of the Commercial and Financial 
Department in the office of the Co-ordinator of 
Inter-American Affairs. This reconnaissance covered 
the river and canal system from Puerto Paez to 
Manaos. The first of the four field parties surveyed 
the alternative Yavita-Pimichin route, travelling by 
road from Puerto Ayacucho to Sanariapo and thence 
by water to San Fernando de Atabapo. The party 
then proceeded up the Atabapo to Yavita and 
surveyed the portage track to Pimichin. - i 
to Maroa, the party then surveyed the Rio Guainia 
as far as San Carlos. After measuring the discharges 
of the Negro and Guainfa and that of the Casiquiare 
Canal, they surveyed the canal upstream to Rio 
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went on to Puerto Ayacucho, to be joined by the 
first and second parties. 

The hydrographic survey therefore covered the 
775-mile portion of the upper Orinoco, the Casi- 
quiare Canal and the upper Negro, between Puerto 
Ayacucho and San Gabriel, as well as the 213- 
mile river and portage route from San Fernando 
de Atabapo to San Carlos. It was made during 
the low-water season of February and March, 
but it was not extended seawards from Puerto 
Ayacucho and San Gabriel, because it was known 
that there was adequate depth in these waters for 
navigation. Following a route through the best 
channels, which were selected by their appearance 
or from local knowledge, four or more soundings 
were taken in each mile of the survey along a single 
line, and were recorded with the course of the survey 
boat. Once in every ten-mile reach, a cross-section 
of the river was surveyed from bank to bank and 
the current velocity measured, and discharge mea- 
surements on principal sections of the river and on 
all major tributaries were also taken. 

Aerial photographs of the waterway from San 
Gabriel to the confluence of the rivers Meta and 
Orinoco, and of the Yavita-Pimichin route, were 
taken by the First Mapping Group of the United 
States Army, which also photographed the rapids 
at San Gabriel, Atures and Maipures. These photo- 
graphs of the waterway proved of great value in 
the hydrographic survey of the Casiquiare region. 
The photographs measured 9 in. by 9 in. and were 
taken with a trimetrogon camera having three 6-in. 
lenses, one lens taking a view of the ground ver- 





tically below and the others oblique views on each 
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side of the line of flight. The survey data were 
compiled and mapped in the office of the. South 
Atlantic Division in Atlanta, and, in addition to the 
34 maps which covered the waterway and the 
alternative portage route, special maps were made 
of the principal rapids. A profile of the waterway, 
from the mouth of the Orinoco to the mouth of 
the Amazon, shows the highest point to be 380 ft. 
above sea level, at the junction of the Casiquiare 
Canal with the Orinoco. 

The navigability of the waterway was the prime 
object of the survey and, in the report, the term 
refers to navigation at or above ordinary low water 
by barges, with towboats of adequate power. There 
was some difficulty in estimating the navigable 
depths of the river system in a survey of only two 
months’ duration. In the search for hydrographic 
and climatological data, records were found of the 
daily gauge heights of the water at Puerto Ayacucho, 
covering four years, at San Gabriel for about 10 
years, at Manaos for 41 years, and at Ciudad Bolivar 
for nine years ; but the meteorological information 
for the region proved to be very scarce, and further 
inquiry was conducted through personal contacts 
and correspondence. It was found in 1943 that, 
with the exception of the rapids at Atures, Maipures, 
Santa Barbara and San Gabriel, there was no serious 
obstruction to prevent the use of the waterway by 
transport of the kind indicated, as a minimum 
navigable depth of 6 ft. is available between Ciudad 
Bolivar and Manaos for more than ten months in 
the year, a 6-ft. depth is found for seven months 
during extremely dry years, and a 4-ft. depth is 
always available. 

The report upon the general and hydrographic 
survey covered the river system from the mouth of 
the Orinoco to the mouth of the Amazon. For 
this purpose, the waterway was divided into 20 
sections, the first being the 220 miles from the 
mouth of the Orinoco to Ciudad Bolivar. This port, 
with adequate terminal facilities and a population 
of 20,000, is the head of navigation for coastwise 
shipping drawing up to 12 ft. of water. The 
second section, 481 miles on to Puerto Ayacucho, 
capital of the Venezuelan Territorio Amazonas 
since 1928 and one of the terminal points of the 
hydrographic survey, is used by steel and wooden 
boats drawing from 3 ft. to 5 ft., and driven by 
steam and petrol engines. At this town, the 
Orinoco is over 2,000 ft. in width at low water, the 
range between high and low water being about 
35 ft. Further navigation is interrupted, as stated 
previously, by the series of rapids at Atures and 
Maipures, which, with an intervening pool, extend 
42 miles to Sanariapo. Connecting these towns is 
the 40-mile Carretara constructed by the Venezuelan 
Government in 1928. Thisisasingle-track metalled 
roadway on the Venezuelan bank of the river, 
having an average width of 16 ft., with easy grades 
and moderate curves and 11 steel bridges. At 
both Puerto Ayacucho and Sanariapo, all freight 
for transhipment has to be man-handled between 
the road and the water. The position is still less 
satisfactory at Sanariapo, where the harbour creek 
runs nearly dry at low water and cances are neces- 
sary to transfer goods between the shore and boats 
in the river. To overcome this, the survey included 
the selection of a new port site, named Puerto 
Maipures, some three miles above the head of the 
Maipures rapids. The extension of the Carretara 
to this proposed port would involve the construc- 
tion of two new bridges, one over the Quebrada 
Mirabar and another over the Rio Sanariapo. 

The Atures rapids commence two miles above 
Puerto Ayacucho and are nine in number. They 
cover a distance of five miles, in which the river 
drops 58 ft. and the current velocities range from 
7 m.p.h. to 12 m.p.h. Between the rocks and reefs, 
there is a clear channel exceeding 100 ft. in width, 
with a depth of 11 ft. at low water, and, during 
the survey, motor launches were used along the 
entire length of these rapids. Thirty miles upstream, 
another series of four rapids begins at Maipures, 
in which the river falls 39 ft. in four miles; in 
one of these rapids, the Camejo, the fall is 26 ft. 
in 3,800 ft. and the current velocity is 18 m.p.h. 
The next rapids, 48 miles from San Fernando de 
Atabapo, the former capital, are at Santa Barbara 
and consist of a series of four at the junction of the 


Rio Ventuari with the Orinoco; in a length of 
10 miles, the total fall is about 18 ft. The low- 
water minimum depth is 8 ft., though once in 
five to ten years this falls to 4 ft.; and a maximuw 
current velocity of 5 m.p.h. occurs in a channel only 
50 ft. wide at one point. Between these rapids 
and the Casiquiare Canal, a distance of 142 miles, 
the Orinoco flows smoothly with a maximum current 
of 3-4 m.p.h. at low water and a minimum low-water 
depth of 5 ft. Branching off from the Orinoco at 
the “ Bifurcacion,” and taking about 25 per cent. 
of the water from the river, the canal flows towards 
the Rio Negro between stable banks until it joins 
the Guainia, eight miles above San Carlos, to form 
the Rio Negro. For some 30 miles from the Bifur- 
cacion, the canal has several sharp bends where the 
width between the banks varies from 150 ft. to 
250 ft., but at Capihuara, 85 miles downstream, the 
channel widens to about 600 ft. The controlling 
low-water depth was found to be 4 ft., but it was 
estimated that a depth of 6 ft. is available for at 
least 10 months in a normal year. The maximum 
current velocity at low water is 2-8 m.p.h. 


From San Carlos, where the width of the Negro 
is about 1,800 ft., the river flows with a low-water 
depth exceeding 13 ft. for 182 miles down to the 
Cachoeiras San'Gabriel. This series of 18 low rapids 
has a total fall of 48 ft. in a length of 31 miles and 
the low-water dept exceeds 16 ft. The maximum 
current velocity is in the Cachoeira San Gabriel, at 
the town of San Gabriel, which was the other 
terminal point of the hydrographic survey, where 
it was found to be 10-5 m.p.h. Freight for through 
slfipment has to be landed and transported past this 
rapid along a two-mile road. Below San Gabriel, 
the Negro flows easily for 586 miles down to Manaos, 
an inland seaport used by ocean shipping drawing 
up to 24 ft. of water. This portion of the river has 
an average width of over five miles, increasing to 
more than 20 miles below the Rio Branco, and 
narrowing in to about three miles just above 
Manaos. The navigable depth exceeds 15 ft. at all 
stages and the current velocity ranges between one 
and two miles per hour. Continuous soundings 
were not made throughout this section of the river, 
the information being obtained from local pilots, but 
several soundings were taken at Santa Isabel and 
at the mouth of Rio Branco. Manaos has a popula- 
tion of about 107,000, and, like Ciudad Bolivar, 
possesses adequate port facilities, including a large 
floating dock which has been in service since 1904. 
At the port, the Negro is more than 8,000 ft. wide 
and over 150 ft. deep, and the annual range is 
about 30 ft. Fifteen miles below Manaos, the Rio 
Solimoes joins the Negro to form the Amazonas, 
which flows east for another 873 miles to its 
estuary on the Atlantic Ocean. 

In formulating the possibilities for the use of the 
waterway, based on the discovery that it would be 
an economic alternative to the east coast sea route 
to Manaos, consideration was given to both imme- 
diate and long-term development ; and an improve- 
ment scheme was evolved to cover requirements 
ranging from the essential minimum to those which 
would be necessary if the waterway were fully 
developed for through navigation and an increasing 
annual traffic. The scheme provided for progres- 
sive development in three main stages: firstly, 
the minimum attention required to enable transport 
operations to proceed ; secondly, the improvement 
of the worst places in the various channels ; and, 
finally, the necessary modification of the waterway 
to permit the carriage of a large volume of traffic 
without interruption. For this purpose, the water- 
way between Ciudad Bolivar and Manaos was 
divided into three sections, the first being the 
481-mile portion of the Orinoco from Ciudad Bolivar 
to Puerto Ayacucho, which is already navigable. 
The second section extended for 730 miles from the 
proposed new port, Puerto Maipures, through the 
upper Orinoco, the Casiquiare Canal and the upper 
Negro to the foot of the Cachoeiras San Gabriel ; 
and the third section included the 586-mile navi- 
gable portion of the Negro from San Gabriel to 
Manaos. The existing portage road intervenes 
between the first and second sections, and, as the 
first and third were navigable already, the plans 
which were devised for the improvement of the 





waterway refer only to the alterations required in 


the second section and the portage section, a distance 
of 775 river miles. This distance includes lj the 
rapids, sharp bends, narrow channels and shallow 
depths in the river system. 

Four plans, A A, A, B and C, were put forwarg 
in the report for the operation of the waterway 
and for each one the engineering work involyeq 
the barge and towboat systems, and the construe. 
tional and operating costs were worked out jp 
detail. Because of the reefs and fast currents in 
several portions of the waterway, noiably gt 
Cachoeira San Gabriel, where the velocity reaches 
10-5 m.p.h., first consideration was given to the 
selection of the best types of towboats and b 
for these conditions. It was decided that towhoatg 
of the Columbia River type, and steel barges, would 
be the most suitable. Two types of barge-nogseg 
towboats were proposed, namely, a heavy type 
having two 700-h.p. Diesel engines and a maximum 
free speed of 17} m.p.h., and a lighter type, with 
two 250-h.p. Diesel engines and a maximum free 
speed of 15 m.p.h. For use with these boats, a 
long-rake barge, 150 ft. by 36 ft. by 6 ft. normal 
draught, with a cargo capacity of 639 tons on this 
draught, was selected as the standard, for operation 
either singly or in formation. These types of tow. 
boats and barge are common to all the development 
plans. Under plans AA, A and B, portage along 
the improved and extended road between Puerto 
Ayacucho and Puerto Maipures would be retained 
in each case, and these plans differ only in the 
degree of improvement proposed for the easier 
navigation and increased carrying capacity of the 
waterway. Plan C embodies a programme for 
development on a large scale, with locks and dams 
at the rapids, and the elimination of portage. 

Plan A A, which is concerned with the essential 
works required for the early operation of traffic, 
recommends the improvement of the Carretara and 
its extension for 2-3 miles from Sanariapo to a 
new port, Puerto Maipures, with no general improve- 
ments in the river channels. The existing road is 
in need of minor repairs, and 13 turnouts, one in 
every 34 miles, would be provided. For the exten- 
sion to Puerto Maipures, two trestle bridges would 
have to be constructed, one of 36 ft. in length 
over the ravine known as Quebrada Mirabar, and 
another of 560 ft. over the Rio Sanariapo. For 
loading and discharging the barges and motor 
transport at the terminals, sloping roadways would 
be made between the Carretara and the water. No 
landing floats or warehouses would be provided, 
but each port would have three 20,000-gallon storage 
tanks for petrol and Diesel oil. The towboat and 
barge units would consist of one heavy towboat 
and one barge in each of the three sections of the 
waterway, with an additional towboat in the first 
section for harbour service, another at San Gabriel 
to give assistance through the Cachoeiras, and one 
extra barge in each section. With this equipment, 
estimated to cost 990,500 dols., it is calculated that 
the annual cargo capacity would be 13,800 tons for 
a ten-month season, at 52-05 dols. per ton. 

Plan A requires similar improvements to the 
Carretara, again with no river improvements, but 
also provides for small terminal structures at Puerto 
Ayacucho and Puerto Maipures. These would con- 
sist of landing floats with adjustable bridge ramps, 
warehouses, Offices, and storage capacity for 500,000 
gallons of fuel at each port. A slipway would be 
constructed at each terminal for the repair of 
boats and barges. In the first section there would 
be two tow units, each consisting of one heavy 
towboat and two barges; in the second section, 
four units, each comprising a heavy towboat and 
a barge; and the third section would have two 
units, each made up of a heavy towboat with two 
barges. A light towboat is provided in each section 
for harbour services, with a light towboat for 
standby duty in the second section ; and four extra 
barges are allotted to each section for standby and 
loading purposes. This development and equip- 
ment would entail a capital cost of 4,128,700 dols. 
and the cargo capacity in a ten-month season 18 
estimated as 97,500 tons, the transportation cost 
being 27-23 dols. per ton. 

Plan B provides for the same development of the 
road and terminals as plan A, with the addition of 





general river improvements by blasting and dredg- 
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ing rocks and reefs in the upper Orinoco and 

iquiare section, to ensure a minimum depth of 
g ft. at ordinary low water. In the first section, 
the tow units consist of two heavy towboats and a 
light boat for harbour service, with 12 barges. 
The second section would require four heavy tow- 
poats, one similar boat for harbour service, and 
1g barges ; while the third section would be provided 
with two heavy boats for harbour service and 
12 barges. In addition, there would be a standby 
heavy towboat in the second section and three 
standby barges in each section. It is estimated 
that this development would cost 6,856,500 dols. 
and that 189,600 tons could be carried in an 
]]-month season, the cost per ton being 18-96 dols. 

Plan © covers the complete development of the 
waterway by a system of locks and dams, with exten- 
sive deepening and widening of the channels to 

vide a minimum depth of 10 ft. at ordinary low 
water, with through navigation for a 12-month 
season. The locks and dams would be situated at 
the Atures and Maipures rapids, and would 
eliminate portage. Dredging would be carried out 
for seven miles on the upper Orinoco and for 76 
miles in the Casiquiare Canal, where the width at 
sharp bends would be increased to not less than 
950 ft. . At San Gabriel, the entire reef would have 
to be removed for a distance of 2,000 ft. to provide 
a 250-ft. wide channel in which the current would 
not exceed 7 m.p.h. As an alternative to the 
removal of the reef, an estimate was prepared for a 
lock and dam at San Gabriel, the cost being 
30,880,000 dols. For the operation of the waterway, 
40 towboats and 210 barges would be employed in 
handling an estimated annual cargo of 1,754,000 tons 
during the 12-month season. The capital cost of 
this development, excluding the San Gabriel lock 
and dam, is given as 91,313,200 dols., and the 
freight cost as 8-93 dols. per ton. 

The development of hydro-electric power at the 
sites of the dams has not been overlooked ; it has 
been calculated that, at ordinary low water, 
780,000 kW would be available at the Atures rapids 
and 490,000 kW at Maipures, and that, if a dam 
was constructed at San Gabriel, the head would 
be sufficient for the generation of 850,000 kW. 
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Locomotive Running Shed Practice: the Maintenance and 
Servicing of Locomotives. By HARRY WEBSTER. 
Oxford University Press (Geoffrey Cumberlege), Amen 
House, Warwick-square, London, E.C.4. [Price 18s. 
net.] 

CONSIDERED as engineering establishments, loco- 

motive running sheds have a comparatively long 

history, and their environment usually renders 
expansion or improvement difficult. Although they 
serve the same general purpose, no two are alike, 
either in layout or operation, and tradition yields 
tardily to standardisation. It is not surprising, 
therefore, that there would seem to be no book on 
running sheds which contains a complete discussion 
of the subject; usually, they reflect the “local 
colour ” of the author’s experience. Mr. Webster 
has endeavoured to describe modern British prac- 
tice, particularly that of the four main-line com- 
panies, but he also refers to the railways of the 

Empire, the United States and Europe, and has 

introduced a few historical notes. There is virtually 

no local colour, except that there are probably more 
teferences to the London Midland and Scottish 

Railway than to others. His object has been to 

bring together, in one book, the many published 

accounts of the things which a shed superintendent 
needs to know. He has achieved this object 
reasonably well, although the book lacks the com- 
pleteness that comes only from a lifetime of varied 
experience, such as comparatively few superinten- 
dents have the opportunity to acquire. Many 
proprietary shed equipments and locomotive acces- 
sories are described, including some that are of 
potential rather than proved value. The author 
has confined himself to steam locomotive practice, 
and, while there are no photographic illustrations, 
the line drawings are well selected. The book is 





headings in alphabetical order, such as “‘ boile? 
washing,” ‘duty liste,” ‘‘engine repairs,” ‘‘in~ 
struction of enginemen” ‘‘periodical ‘examina- 
tions,” “ repair shops,” “‘ steam raising,” and “‘ tube 
cleaning.” It is doubtful whether this arrangement 
entirely suits the subject matter. The novice could 
well read from cover to cover if the text were set 
out in logical order, and the reference value of the 
book could still have been maintained by providing 
a more detailed index. As it is, there is no reference 
in the index to “ piston ” or “ valve.” Referring to 
the effect of the standard of maintenance on coal con- 
sumption, the author states that “it has been shown 
by analysis that engines which are highest in main- 
tenance and repair costs are lowest in coal con- 
sumption per mile run.” This needs qualifying. 
The author suggests that ‘‘ until standardisation of 
types is completely universal it is inevitable that 
some of the units of constituent sections of the main 
grouped railways should find their way on to parts 
of the line for the operation of which they were not 
primarily designed,” resulting in inefficient consump- 
tion of coal. Standardisation of types will never 
be “ completely universal,” and, although ill conse- 
quences such as Mr. Webster notes can be reduced, 
they cannot be wholly eradicated. In general, 
however, Locomotive Running Shed Practice con- 
tains much useful information, and it should serve 
to educate pupils in the chief mechanical engineer’s 
department as well as in the running department. 





Shipbuilding and Ships: Papers Read at the Worshipful 
Company of Shipwrights’ Exhibition. The Worshipful 
Company of Shipwrights, Exhibition Committee 
Offices, 3, Lloyd’s-avenue, London, E.C.3. [Price 
128. 6d net.) 

One of the special features of the exhibition held 
by the Worshipful Company of Shipwrights at the 
Royal Horticultural Society’s halls in Westminster 
from January 28 to February 8, 1947, was a series 
of papers, delivered for the most part by liverymen 
of the company, on various aspects of ship design, 
construction and operation. These have now been 
collected in book form and present, in the aggregate, 
an informative conspectus of the present state of 
the art and craft of the shipwright and his associated 
specialists. While, from the technical point of 
view, the papers suffer somewhat from having been 
designed for assimilation by a relatively non- 
technical public, they are by no means so “ popu- 
lar” as to make no claim upon the attention of 
those actively concerned with ships ; and, in respect 
of their primary purpose—that of interesting the 
youth of the country in ships and shipping as a 
field in which to carve out a career—they may be 
commended as offering probably the most compre- 
hensive survey of their subject that has yet appeared. 
Parents, also, who are facing that recurrent problem, 
‘** What to do with my boy,” may study the papers 
with profit and with the assurance that the informa- 
tion given is thoroughly authentic and dependable. 





Current Waterworks Practice. By W. H. MAXWELL, 
A.M.Inst.C.E. B. T. Batsford, Limited, 15, North 
Audley-street, London, W.1. [Price 18s. net.] 

Durqne recent years, the problems of water supply 

have progressed gradually from the sphere of the 

merely parochial to a national status; and the 
passing of the Water Act in 1945, with the subse- 
quent appointment of the Central Advisory Water 

Committee in the following year, may be regarded 

as having inaugurated a new policy of water supply 

which, in due course, should produce far-reaching 
results, especially in rural areas. During the war, 
however, the normal progress in extending these 

facilities was largely suspended, and there is a 

definite place, therefore, for such a survey of this 

specialised field as Mr. Maxwell gives in the book 
under review. 

The Rural Water Supplies and Sewerage Act, 
1944, and the Water Act, 1945, are the subjects of 
appendices to the book, in which there is also a 
chapter on the new proposals embodied in the 
declared national water policy; but, apart from 
these topical references, the main part of the work 
is a symposium, of rather variable quality, on the 
sources of water supply, recent constructional prac- 





arranged in encyclopaedic fashion, there being 42 





tionate amount of attention devoted to the Grand 
Coulee Dam, in the United States, in view of the 
generally British background of the book as a 
whole—reinforced-concrete work, protective treat- 
ments for steel mains, current methods of water 
purification, pumps and pumping plant generally, 
etc. There can be few aspects of water supply or 
of the problems associated with it that are not 
touched upon somewhere in the book; yet the 
general impression conveyed is of a compilation 
rather than a connected and comprehensive work. 
Perhaps this is hardly a matter for criticism, since 
the outcome was practically inevitable ; the whole 
subject of current waterworks practice is too exten- 
sive to be compressed into a volume of only 250 
pages, and almost any one of the 15 chapters could 
be expanded into a separate text-book. While 
somewhat superficial, however—and inevitably so— 
the book may be recommended as being an accurate 
survey so far as it goes; and it does not lack for 
references, in footnotes and elsewhere, to sources of 
more detailed information. The index is adequate, 
and the illustrations are well chosen; but, where 
special equipment, such as pumps, is discussed, 
the reader who is still in his novitiate might have 
been told that there are many more proprietary 
types than those mentioned. The experienced 
waterworks engineer, of course, would not need to 
be told. 





Anthology of Errors. By ApamM GowaNs WavTE, B.Sc. 
Chaterson, Limited, 5, Johnson’s-court, Fleet-street, 
London, E.0.4. [Price 5s. net.] 

One of the commonest shortcomings alleged against 
the modern engineer is that he is seldom able to 
express himself, in writing, in good and reasonably 
grammatical English prose, free from ambiguity, 
tautology, flamboyance and clumsiness, and showing 
some evidence of the careful selection of the words 
best suited to convey the intended meaning. 
Whether Mr. Whyte’s book wiil do much to help 
the more hardened offenders among his fellow 
engineers to mend their ways is, perhaps, a little 
doubtful ; repentance must precede salvation, and 
most of them seem to be unaware that they stand 
in need of either. For this, the popular Press, the 
cinema and the B.B.C. cannot be held blameless ; 
so true is it, as Mr. Whyte observes, that “in lan- 
guage as well as in finance, bad currency tends to 
drive out good currency.” His collection of literary 
slipshoddiness is drawn mainly from periodicals of 
some standing (none, apparently, from ENGINEER- 
ING, though we do not flatter ourselves that a search 
in our columns would have been entirely fruitless) 
and from novels of the lighter sort. Each example 
is followed by a brief comment and usually by 
some suggestion for improvement ; but it may be 
pointed out, in mitigation of some of the offences, 
that the journalist who is writing for a daily paper 
(even though it be’ The Times) and “against the 
clock ” should not be placed in quite the same 
category as the author of a book, who may be 
presumed to have more time at his disposal. It is 
too much to hope that Mr. Whyte’s little book will 
cause a general and immediate improvement in 
the standard of written English, but it will serve 
a very useful purpose if it puts even one in a dozen 
of its readers on his guard against such lapses as 
that of the usually impeccable “ Atticus,” in a recent 
issue of The Sunday Times, in describing how the 
members of a certain planning committee com- 
manded a report from their deputies, “‘ whose 
names had better remain anonymous.” 





SYMPOSIUM ON POWDER METALLURGY.—Papers on 
ferrous and non-ferrous powder metallurgy are to be 
discussed at a meeting held in the lecture theatre of 
the Institution of Civil Engineers, Great George-street, 
London, S.W.1, on the afternoon of Wednesday, June 18, 
and all day on Thursday, June 19. The papers will be 
published as Special Report No. 38 of the Iron and Steel 
Institute, copies of which will be on sale before the 
meeting at 16s. a copy, or 10s. a copy to members of 
the Iron and Steel Institute and the Institute of Metals. 
Orders for this report, with the necessary remittance, 
should be sent to the secretary of the Iron and Steel 
Institute, 4, Grosvenor-gardens, London, S.W.1. Details 
of the times of the sessions, and of the subjects to be 





tice—including what may seem.a rather dispropor- 
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THE exhibits on the stand of Messrs. Taylor and 
Challen, Limited, Derwent Works, Birmingham 19, 
included a press for the production of hot brass 
pressings and two automatic presses for notching 
the rotor and stator blanks, respectively, of electric 
motors. There was also an ungeared press with a 
one-stroke trip, for punching out 11-in. diameter 
holes through ,j,-in. mild steel plate. The first- 
mentioned press, which is illustrated in Fig. 28, has 
an overall height of 108 in. and is 84 in. wide by 
68 in. deep. It is electrically driven, the speed of 
the driving shaft being 350 r.p.m. and the pressure 
exerted at the bottom of the stroke 100 tons. The 
stroke of the punch is 8 in., the usual number of 
strokes per minute being 60. The bed is 24 in. from 
front to back, while the slide base is 19} in. wide and 
9 in. in depth. The diameter of the recess in the 
slide is 2 in. and its depth 3in. The strokes of the 
vice, side and bottom motion slides are 3 in., 2in. 
and 3 in., respectively. A clutch of the key type 
is fitted. The vice, side and bottom movements 
are all automatic in action. Split dies are used, 
thus enabling the pressed articles to be enclosed. 
The motion of the vice is toggle-operated and is 
driven by a cam on the crankshaft through links 
and levers. - Additional levers on the toggle links 
of the vice action are engaged by rubbing pieces on 
the main slide. These give a positive holding action 
to the vice, so that the formation of a flash is pre- 
vented as far as possible. The side motions con- 
sist of slides on each side of the vice. These slides 
are operated by the main slide and, as the press 
descends, they enter on each side of the die space, 
thus formmng cores over which the pressed articles 
are extruded. The bottom motion is operated by 
links and levers from a crank pin on the end of the 
crankshaft, connected to an eccentric shaft which 
drives a connecting rod and vertical slide. A 
punch can be fixed on this slide. As the main 
slide descends, the bottom motion slide rises 
and again forms a core over which the pressed 
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articles are extruded. The vice may be closed by 
hand, so that the hot blank is held in position until 
the press is started. The dies are then closed and 
subsequently opened by the motor. 

The first of the notching presses shown by this 
firm, which has been mentioned above, is designed 
for dealing with the rotor plates of electric motors 
at speeds up to 700 r.p.m. Feeding is effected by a 
friction band mechanism and an adjustable bracket 
carrying a stop bolt. This stop is adjustable to 
the driving keyways in armature plates, to ensure 
accurate notching and matching. The height of the 
pullet plate to the die is regulated by a screw, which 
is operated by a pinion and wheel. The bed, on 
which the dies are mounted, is adjustable from front 
to back. When small dies are used the bed may be 
placed so that its front edge is flush with the outside 
of the die. This enables the vertical spindle to be 
adjusted close up to the die, so that minimum dia- 
meters of plates can be notched. The press is 
automatically started and stopped at high speed by 
a frictionally-cushioned driving wheel and an auto- 
matic brake. The press for notching stator plates 
is fitted with a table which is designed to take two 
attachments, so that discs up to 14 in. outside 
diameter can be dealt with. An adjustable bolster 
table is provided to regulate the height of the die 
to the pullet plate. The plates are rotated by a 
friction drive, which is held by a stop bolt during 
the return stroke and punching operation. This 
bolt is adjustable to suit the starting point of the 
notches in relation to the driving keyway in the 
plates. 

The Bronx Engineering Company, Limited, Lye, 
near Stourbridge, were exhibiting a 25-ton all-steel 
fabricated press brake, an illustration of which 
appears in Fig. 29. The frame of this brake is of 
welded steel and the side columns are formed of 
single plates, positioned at the top and bottom 
by a crown of box section. The top and bottom 
beams are of 2-in. plate and rest on abutments on 
the side columns, to which they are welded. The 
width of the press between the columns is 5 ft. 4 in. 
and the length over the beams ig 6ft.6in. The gap 
in the columns is 12 in. The machine is electrically 
driven through single-helical gearing with a 20-deg. 





Fie. 29. 25-Ton Press Brake; Bronx Enaingerrmna Company, 


Limrreb. 


pressure angle. The eccentric shaft is machined 
from a high-tensile steel forging and is carried in 
cast-steel header blocks, welded to the side columns. 
The flywheel is mounted on the short first-motion 
shaft, which runs on ball and roller bearings. The 
clutch, which is of the firm’s dry friction type, is 
attached to the flywheel. The top beam is provided 
with worm box units which allow an adjustment of 
3 in. through a handwheel. A graduated scale is 
fitted for accurate working. 

The exhibits on the stand of the General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, included mining, aeronautical and 
lighting equipment. The main feature, however, was 
apparatus illustrating the use which is being made 
of electronics in industry, communications and 
entertainment. In the first of these categories, 
mention may be made of two high-frequency 
heaters, both of which were powered by 5-kW 
generators. One of these showed how this form of 
heating can be applied as a quick and clean method 
of brazing tungsten-carbide tips to tools. The other 
consisted of an arm in which up to 7 Ib. or 8 lb. of 
plastic flake can be heated to the temperature 
required for moulding in under 2 minutes. The 
equipment used in the first of these demonstrations 
is illustrated, together with the heater itself, in 
Fig. 30, opposite. It consists of a metal bench, 
fitted with a. heat-resisting Mycalex insert. On 
this insert is a removable jig, into which the strand 
of the tool is slid. The induction coil projects 
through this jig and is thereby automatically posi- 
tioned in the correct location relative to the shank. 
Any heating coil and jig can be easily replaced by 
others appropriate to the individual shapes and 
sizes of tool. The brazing operation is under the 
complete control of the operator, the high-fre- 
quency power being switched on and off by a pedal. 
The end of the tool and the tungsten-carbide tip 
are visible throughout the operation. The heating 
time is about 1 minute or less. In the plastic 
heating model the flake is placed in wooden boxes, 
which slide between vertical electrodes in the heating 
oven. The door of the oven is interlocked with the 
current supply to the set, so that, when it is op>ned, 
the high-voltage supply from the generator is auto- 
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Fie. 30. 


matically cut off and the electrode plates are 
earthed. 

As will be seen from the illustration, the generator 
itself consists of a one-piece dust-proof steel body 
of welded construction, all the controls being 
aranged on the front fixed panel. Access to the 
components is obtained through double doors in 
the rear. The set is designed to use three-phase 
current at 340/440 volts and 50 cycles per second, 
a radio frequency filter being included in the 
generator circuit to eliminate leakage back to 
the supply mains. The oscillator circuit employs 
two valves in push-pull. The anodes of these 
valves are supplied from a three-phase full rectifier 
ireuit of six valves through a double-wound trans- 
famer. Separate transformers are used for the 
supply of the rectifier and oscillator valve filament. 
A voltage stabilising transformer is included in the 
supply to the oscillator valve filament to ensure 
accurate operating conditions and thus increase the 
life of the valves. Control is by push-button 
operated contactors, which are fitted with overload 
and time-delay relays for the protection of the 
rectifier valves. Remote control apparatus can 
also be provided. A process timer can be fitted, if 
required, with ranges adjustable up to 10 seconds, 
100 seconds, 10 minutes and 50 minutes. Signal 
lights show when the mains supply has been switched 
on, when the high-tension rectifier circuit is ready 
for the application of the load, and when the set 
is in full operation. The oscillator valves and 
oscillator circuit inductance are cooled by air from 
4 motor-driven fan in thé cabinet. The maximum 
operating frequency is 15 niegacycles per second, but 
this value can normally be adjusted down to 2 mega- 
cycles per second, depending on the purpose for 
which the equipment is being used. 

Another radio heater, for dealing with non- 
conducting materials, was exhibited by Radio 
Heaters, Limited, Wokingham, Berkshire, and is 
illustrated in Fig. 31, above. It is designed for 
connection to a 190/250 single-phase 50-cycle 
circuit and has an input of 1-5 kW at full power. 
The maximum output is 45 B.Th.U. per minute 
at a frequency of about 22 megacycles per second, 
this being indicated in heat units on a meter and 
being smoothly adjustable by a  single-knob 
control. The output meter can be seen in the 
illustration on the right of the instrument panel. 
The main switch is directly above it, while on the 














5-KW Hieu-Frequency Heatine Equipment ; GENERAL ELECTRIC CoMPANY, LIMITED. 


upper panel are the control switch and the red and 
green signal lamps which show when the power is 
on and off. The power can also be switched on 
and off by the buttons which are visible on the 
lower panel. The mains supply is brought in to a 
compartment in the base of the oven. This contains 
the transformer, which is fully “‘ tropicalised ”’ for 
use under hot damp conditions, and a full wave 
bridge rectifier. Frequency charging is effected by a 
large single silicon envelope valve, which can be 
refilamented when necessary. The oven, which forms 
the upper part of the equipment, accommodates 
heads up to 10in. by 8in. by 3fin. Its lidis arranged 
to open automatically when a button is pressed, 
carrying the top electrode out of the way. This 
electrode, which is perforated, is self-aligning, and 
its spring can be adjusted by a knob outside the lid. 
The working, or live, electrode, which measures 
either 10 in. by 8 in. or 10 in. by 6 in., is anodised 
to prevent corrosion and is earthed when the lid is 
open. 

Messrs. Murex Welding Processes, Limited, Wal- 
tham Cross, were exhibiting a 300-ampere motor- 
generator arc-welding equipment. This consists of a 
fan ventilated drip-proof motor either of the 
squirrel-cage or shunt-wound type, the output of 
which on continuous ratingis12h.p. The generator, 
to which this motor is directly coupled, has a con- 
tinuous rating of 6-3 kW and is of the drip-proof 
type with a self-stabilising drooping characteristic, 
such as is specially suitable for welding work. Both 
the motor and generator are built into one frame and 
all the control gear is mounted in a steel overstruc- 
ture. The output of the set is variable by a com- 
bination of series and shunt control from 15 amperes 
to 300 amperes at 30 volts, rising to about 70 volts 
on open circuit. There is no separate excitation, 
reactance or resistance. Three current ranges are 
provided which, in conjunction with a 30-stud 
shunt regulator for fine current regulation, give a 
total of 90 adjustments. There is also an equaliser 
terminal to facilitate the paralleling of two similar 
machines, in order that their combined outputs 
may be available for one welder. The set exhi- 
bited at the Fair was fitted with a remote-control 
regulator, enabling the welding current to be 
adjusted automatically without the operator leav- 
ing his work; all that he has to do is to short- 
circuit the electrode holder to the work. If this 
short is maintained for about 14 seconds the 
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Fie. 31. Hicu-Frequency Rapio Heater; 


Rapio Heaters, LimiteD. 


relays, motor and mechanism, which are housed in 
a separate steel box, come into action and the | 
control automatically turns towards minimum. 
A reduction in the current thus occurs, so long as 
the short circuit is maintained. To raise the current 
output the operator makes a very brief short circuit 
followed by a long one. After the lapse of about 
1} seconds the control then automatically turns 
toward maximum and the current is raised, again so 
long as the short-circuit is maintained. In both 
cases the control stops and remains at the new 
setting when the short circuit is removed. 

Among the electrodes shown on this stand were 
examples of the P.V. pattern, stated to be the 
first all-British arc-welding electrode to be designed 
specifically for pressure-vessel welding. On a num- 
ber of all-weld specimens made with No. 1 gauge 
and } in. diameter electrodes the average results 
were: yield point, 24-2 tons per square inch ; 
ultimate stress, 29-9 tons per square inch ; elonga- 
tion on 1} in., 31-4 per cent., and reduction of area, 
50-6 per cent. These all-weld specimens were 
machined out of U and V butt welds in # in. boiler- 
quality steel and were tested after stress-relieving 
at 600 deg. C. Specimens from the same butt 
welds were also subjected to Izod and bend tests. 
The P.V. electrode has been specially designed for 
ease of running in the downhand position on deep- 
groove multi-run welds, and is claimed to be suitable 
for both direct-current supplies at 60 volts and for 
alternating-current supplies at: from 80 volts to 
100 volts; the former is recommended for radio- 
graphic work. The electrode is also applicable to 
vitreous-enamelled ard vacuum-tight equipment. 

The stand of the British Thomson-Houston Com- 
pany, Limited, Crown House, Aldwych, London, 
W.C.2, was devoted to a display of the lighting appa- 
ratus which has been developed during the past 
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eight years. This equipment included the 80-watt 
5-ft. Mazda fluorescent lamp, which was first intro- 
duced into this country in March, 1940, and has since 
been improved so that its original efficiency has been 
increased by about 50 per cent., while its cost has 
been reduced by 34 per cent. The 4-ft. fluorescent 
lamp, which has been introduced since the war, was 
also shown. In addition, 22 jndustrial and com- 
mercial fittings, which have been marketed to meet 
a wide variety of applications of these lamps, were 
exhibited. These fittings have all been developed 
from a single basic design to promote speed and 
economy in production. The trend of new methods 
of mine lighting was illustrated in prototype fittings, 
which included patterns for underground roadway 
lighting and portable units, which enable fluorescent 
lighting to be taken right up to the coal face. 
Among the other fittings shown were several which 
have been designed for railway-carriage lighting. 
Anexample of the application of fluorescent lamps 
to street lighting was a pattern developed from a 
prototype employed in an experimental installation 
in Rugby. The fitting contains three 80-watt 5-ft. 
fluorescent lamps and all the lamp gear is housed 
inside the lantern. The comparatively large light 
source gives, it is claimed, full coverage of the 
road and a broad even light distribution, which 
embraces curbs, pathways and buildings. The 
methods of mounting and suspension can be varied 
to suit the special needs of different localities. 
Among the other equipment shown mention may 
be made of 16 examples of “‘Stylised” side- 
entry lanterns. These fitting are intended for 
use with electric-discharge and tungsten-filament 
lamps, which are still largely employed for street 
lighting. The design and appearance of all these 
lanterns are the same, except for variations in 
size, lamrpholder, reflector and glassware. This 
standardisation has the advantage that lamps and 
can be interchanged with only minor 
modification, while the same system of simple 
maintenance can be applied to all the lanterns. 
Load-shedding and other restrictions on electri- 
city supply have drawn attention to the desirability 
of providing stand-by plant which will come into 
operation automatically when required. An example 
of this type of equipment, shown by Messrs. Austin- 
lite, Limited, Smethwick, Birmingham, consists of 
a Villiers four-stroke single-cylinder side-valve 
engine with a continuous rating of 1-3 h.p. at a 
speed of 3,000 r.p.m. The cylinder capacity is 
.98 cub. cm., and the bore and stroke are 50 mm. 
The detachable cylinder head is of aluminium, and 
the governor and valve mechanism are both totally 
enclosed. Splash lubrication is provided and the 
fuel supply is. given by a 12-volt electric pressure 
pump, manufactured by the S.U. Carburettor Com- 
pany, Limited, Shirley, Birmingham. A thermo- 
statically-controlled air choke is fitted to ensure 
reliable starting. Connections to the petrol tank 
and exhaust pipe are made by flexible metallic 
tubing. The alternator, to which the engine is 
directly coupled, is of the screen-protected type, 
manufactured by Messrs. Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester, 17. 
This machine supplies single-phase current at a 
pressure of 230 volts and a frequency of 50 cycles 
per second, and has an output of 0-5 kVA at a 
power factor of 0-8, automatic regulation being 
effected to within +2 per cent. by a Stone’s Lilliput 
voltage regulator. The generator is provided 
with special windings so that it can be used as a 
starter motor to put the set in operation. Under 
these conditions, it is stated that it can exert a 
torque of 3 ft.-lb. at 400 r.p.m., taking direct current 
at 10 volts from a battery. The machine is also 
capable of providing a direct-current output of from 
10 to 20 amperes at 18 to 10 volts for charging the 
battery. It is insulated for tropical conditions. 
The weight of the engine and alternator is about 
180 lb. and the combined unit is mounted upon a 
welded channel framework, supported on four 
Silentbloc anti-vibrator units, carried on the side 
of the mild-steel cubicle in which the set is housed. 
The battery consists of six cells, and is designed to 
effect 50 consecutive starts without recharging. 
The control gear is housed in a separate compart- 
ment and consists of a small motor-driven drum 
selector switch by which the following sequence of 


operations is performed. Ifthe mains’ supply fails, 
the set is started by motoring the engine from 
the battery until firing commences. As soon as 
the engine has run up to speed, the battery is 
disconnected and the alternating-current load is 
connected to the terminals. When the supply 
comes on again, the load is reconnected to the 
mains while the battery is connected to the generator 
and recharged. After the battery has been fully 
charged, the fuel supply to the engine is cut off and 
the set is finally shut down as soon as the contents of 
the carburettor float chamber have been exhausted. 
This arrangement has been introduced to ensure 
that a restart is not attempted on stale petrol. 
A manually-operated rotary switch enables the 
stand-by equipment to be isolated and the load to 
be directly connected to the mains. In addition, 
a key is provided for testing purposes and emergency 
stopping. Any failure of the unit is indicated by the 
lighting of a lamp or the energising of an alarm 
circuit. The overall dimensions of the unit are 
3 ft. 6 in. high by 3 ft. long by 1 ft. 6 in. deep, 
and the total weight is 44 owt. 

The exhibits on the stand of Messrs. C.A.V., 
Limited, Acton, London, W.3, fell naturally into 
two groups: fuel-injection equipment for com- 
pression-ignition oil engines, and low-voltage elec- 
trical equipment, including starters, dynamos and 
regulators, for commercial and passenger vehicles 
and marine, agricultural and industrial engines. 
The fuel-injection equipment included an injection 
pump for a six-cylinder engine. This had a self- 
contained camshaft, mechanical flyweight governor 
and diaphragm feed pump attached. Four typical 
single-unit fuel-injection pumps, as supplied for 
a variety of industrial and marine engines, up to 
500 h.p. per cylinder, were also shown. The elec- 
trical exhibits included a 5}-in. diameter dynamo 
and one of 7-in. diameter, generating at 24 volts and 
suitable for marine engines. A control relay switch 
for operating the latter was also on view. The 
G7-type dynamo exhibited is the first high- 
machine of this type to be built by the firm. Its 
design was developed from test results obtained 
with a speed-time analyser, thus providing exact 
information regarding the running conditions in 
actual service, indicating what proportion of the 
running speed was above a given value, and enabling 
the optimum output characteristics to be employed. 
The dynamo, which was shown in section, is only 
16} in. long. It has a cutting-in speed of 1,150 
r.p.m. at 24 volts and gives a maximum output of 
55 amperes at 1,450 r-p.m. The yoke is of the ex- 
tended type with disc and shields. Sealed bearings 
are fitted, those at the driving end being rollers, 
while at the commutator end ball bearings are used. 
Fan ventilation is employed. The connections to 
the generator are made by plugs and sockets, thus 
enabling the usual terminal box to be eliminated. 

A new horizontal enclosed lantern was another 
exhibit by Messrs. C.A.V., Limited. This is being 
marketed for use either with a 250-watt or 400-watt 
mercury-vapour lamp, and the company’s well- 
known principle of controlled cut-off is employed to 
give constant visual accommodation with a mini- 
mum of glare. The fuel and other economies that can 
be effected by using infra-red lamps for drying and 
baking are now well known. The internally-silvered 
infra-red lamp, which will shortly be in production 
in this country was, however, exhibited for the first 
time. This new lamp is claimed to be more efficient 
than the older types, since there is no external 
reflector to be kept clean and the internal reflector} 
gives greater concentrations of infra-red rays. 

The Electric Furnace Company, Limited, 161, 
Queen’s-road, Weybridge, Surrey, were showing 
examples of their Efco-Tocco induction-heating 
equipment, the latest applications of which are for 
forging, brazing, soldering and heat treatment. 
The display included a working model of a high- 
frequency induction-heating unit, which consists 
of a 20-kW 10,000-cycle motor generator supply- 
ing power to the inductor coil of the heater sta- 
tion. Small steel slugs are continuously fed by 
simple mechanical gear and emerge ready for 
delivery to the forge. The Efco-Ajax-Hultgren 
electrode-type salt-bath has been designed as a 
compact self-contained unit to occupy a minimum 





floor space. It is rated at 6 kW and is suitable 





for connection through a step-down transforme 
to a 200/250-volt single-phase supply. It hag ‘ 
working diameter of 4 in., with a 6 in. depth of ait 
Cutters up to 3} in. diameter and tools up to 44 in, 
in length can be treated, and it is suitable fo, 
carburising, tempering, nitriding, hardening ay4 
neutral heat treatments. The electrical equipment 
comprises a single-phase transformer with tapping 
switch, double-pole contactor and main fuses, 4, 
well as a flush-mounted ammeter, main isolat; 
switch, energy regulator and pilot lamps. |), 
control panel is mounted behind the bath, and the 
tapping switch, isolating switch, control knob fo, 
the energy regulator and pilot lamps are readily 
accessible. The transformer and contactor switch 
are housed inside the cubicle. 

Messrs. The Rawlplug Company, Limited, Crom. 
well-road, London, S.W.7, showed a range of toggle 
bolts and anchors which have been developed for 
making fixings to partition boards, hollow bricks 
tiles, etc., where there is no access to the reverse 
side of the material. Three types were shown, the 
gravity toggle, the spring toggle and the Raywl. 
anchor. The gravity toggle consists of a metal 
member, pivoted to a nut, which, in turn, js 
threaded over a standard screw. The toggle 
falls after having been pushed through the hole 
in the board or panel and the screw is then tightened 
until the toggle is brought up against the reverse 
face of the panel. On the spring toggle, two 
metal members are pivoted to the nut and they 
are held in the open position by a spring. The 
toggles are held against the body of the screw 
while being pushed through the prepared hole in 
the panel; when they reach the other side of the 
panel, the spring forces them apart and the two 
parts form “wings” which are subsequently 
brought up against the reverse face of the panel. 
The Rawlanchor works on a different principle ; it 
consists of a flexible metal shell formed in the shape 
of a U with a tapped hole in its base. A screw is 
inserted through the hole in the fitting to be fixed 
and the anchor is threaded over the screw so that 
the tops of the two arms of the U make contact with 
the back of the fitting. The anchor is then pushed 
into the prepared hole in the panel and the screw 
tightened. This causes the threaded part of the 
anchor to move along the screw, with the result 
that the two arms of the anchor are bowed out- 
wards and eventually collapse and flatten against 
the reverse side of the panel. For repetition 
work, a collapsing tool is used ; this collapses the 
two arms of the anchor in situ and saves a great 
deal of time and effort in comparison with the use of 
a screw-driver. The Rawlanchor remains in posi- 
tion once it is fitted and therefore has advantages 
over the gravity and spring toggles ; these, of course, 
have to be jettisoned when the fittings are removed. 

Messrs. Ether, Limited, Erdington, Birmingham, 
exhibited a range of electronically-operated instru- 
ments manufactured in this country under patents 
held by the Wheelco Instruments Company, of 
Chicago. One of the instruments shown is the 
“*Capacitrol”” temperature controller. In this in- 
strument, the temperature is measured by a thermo- 
couple, which actuates a meter element in the usual 
way, but the arm which carries the indicating pointer 
is fitted with a light aluminium plate or “‘ flag.” A 
further pointer is fitted which can be set at any 
required reading along the scale and this pointer 
carries two coils connected into the electronic 
circuit and arranged so that the “‘flag”’ fitted iv 
the arm of the temperature indicating pointer 
passes between them as it swings across the scale. 
Movement of the “‘ flag” within the coils, however, 
causes a variation in their inductance and ‘the 
electronic circuit is arranged so that the subsequent 
alteration in the oscillatory energy is used either to 
open or close the contacts of the control mechanism. 


(To be continued.) 





Mip-East ENGLAND ELEcTRIcITry ScHEmME.—The 
Central Electricity Board have adopted without modi- 
fication the Mid-East England (Alteration and Exten- 
sion) Scheme, 1947, which provides for the erection, 
when they have been authorised, of three new selected 
stations, each with an initialinstalled capacity of 130 MW. 
As has already been stated, the first of these stations will 
be located on the Trent, in the vicinity of Keadby. 
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ROTARY SURFACE-GRINDING 
MACHINE. 


ParTicULaRs of the rotary surface-grinding machine 
shown in the accompanying illustration have been 
furnishei by Messrs. A. A. Jones and Shipman, Limited, 
Narborough-road South, Braunstone, Leicester. The 
machine, which is made in two sizes, for grinding 
wheels up to 2 in, and 4 in. in diameter, respectively, 
has been specially designed for grinding the surfaces of 
discs or Tings, such as circular saws and piston rings, 
where 2 high standard of finish is required ; 2 Tha 
compound tilting of the work table, hollow grinding 
may be carried out to any specified degree. 

A box-section column houses the electrical contactor 

els and the push-button controls, and carries the 
machine head, in which the grinding-wheel driving 
motor is mounted. This motor is of 0-9 h.p. for the 
smaller machine and of 3 h.p. for the larger. The drive 
to the main spindle is transmitted through twin V 
belts, and a sleeve coupling facilitates removal of the 
spindle for servicing. The spindle runs in preloaded 
combined thrust and journal bearings in a barrel o 
special design. This barrel is carried in a bracket 
mounted on ground slides, and the movement of the 
grinding wheel to and from the work is effected through 


and is delivered through a nozzle which can be directed 
to any desired point and maintains its setting. To 
prevent splash and for returning the coolant to the 
sump, the table is surrounded by a bowl, which has a 
drop front providing access to the work. For the small 
and large machines, respectively, the vertical movements 
of the spindle bracket are 7 in. and 8 in., the table 
diameters 4 in. and 8} in., and the extreme heights 
6 ft. 2 in. and 7 ft. 





NOTES FROM NORTH AMERICA. 


Wits increasing knowledge of the effects of the 
several constituents of cement upon the properties 
of concrete, the need has been felt for more rapid and 
precise methods for examining these constituents ; 
especially, in recent years, the possible effects of the 
alkali elements. This problem is now being studied 
by various American laboratories in connection with 
the durability of concrete. An investigation by the 
research fellowship of the Portland Cement Associa- 
tion, co-operating with the spectroscopy laboratory of 
the United States National Bureau of Standards, has 
led to the development of a satisfactory spectrographic 
method for the determination of the constituent ele- 





ments of cement—particularly the minor elements that 
may impart favourable or unfavourable properties to 
concrete. The method of spectrographic analysis, which 
developed from earlier investigations, applied specific- 
ally to the determination of sodium, potassium, and 
lithium, provided the solution. 

The spectroscopic analysis is effected by using a 
compressed pellet of the cement mixed with a binder 
of graphite powder, a reference material of cobalt oxide, 
and a “ er” of potassium nitrate. The pellet and 
a graphite rod serve as electrodes, between which an 
intermittent arc discharge is passed. Quantitative 
determinations are made by comparison with standard 
samples of cements. In the sample mixture, the 
graphite binds the material together when pressed into 
the pellet, 4 in. in diameter and } in. thick, and also 
acts as a conductor. The cobalt oxide provides a 
reference element in fixed concentration in the sample ; 
the intensities of spectral lines of the minor elements 
in the t are red relative to the intensities 
of selected cobalt lines. The addition of a known 
excess of potassium nitrate overcomes effects on the 
spectra caused by variations in the concentrations of 
the alkali elements in the cement. The method pro- 
vides for the quantitative determination, as concentra- 
tions of their oxides, of aluminium, iron, magnesium, 
sodium, potassium, manganese, and titanium. In 
addition, it is possible to detect lithium, chromium, 
strontium, and zirconium. An operator can analyse 
eight cement samples in duplicate for seven elements, a 
total of 112 determinations, in eight hours. The 
method is stated to be sufficiently accurate for control 
work. 

The United States Export-Import Bank recently 
announced the signing of an agreement with Norway 
to provide a credit of 50,000,000 dols., to be utilised for 
the purchase of iron and steel products, to the total of 
12,000,000 dols.; machinery, 6,000,000 dols.; motor 
vehicles and tractors, 2,000,000 dols.; ship repairs, 
cotton and cotton yarn, and chemicals, copper and 
miscellaneous raw materials, 3,000,000 dols. each ; 
coal, 6,000,000 dols.; oil, 5,000,000 dols.; freight, 
insurance, and various services, 10,000,000 dols. Ad- 
vances under the credit may be made up to June 30, 
1948, and will be payable in 36 semi-annual instalments 
beginning on June 30, 1949. 

American steel companies propose to spend a record 
amount, 448,000,000 dols., in 1947 for new equipment, 
etc., according to the American Iron and Steel Institute. 
During 1946, 291,000,000 dols. were spent on new equip- 
ment and construction, out of a total original appro- 
priation of 327,000,000 dols. A large part of the 1947 
expenditure will be on the expansion of the capacity to 
produce sheet and strip steel, required for the auto- 
mobile industry and for refrigerators, washing machines 
and other domestic equipment. Other funds will be 
used to adapt plants built by the United States Gov- 
ernment for war purposes and now acquired by the 
steel companies. The usual replacement of obsolete 
equipment and machinery accounts for most of the 
balance. 

The United States Army Air Force’s six-engined 
bomber, the Consolidated-Vultee XB-36, set an un- 
official world’s record for weight lifting in a recent test 
flight at Fort Worth, Texas, when it took off at a gross 
weight of 278,000 lb. Of this total, the empty weight 
of the aircraft was 130,581 lb. ; water ballast, 34,135 lb.; 
fuel, 79,380 lb.; oil, 6,645 Ib.; testing equipment, 
25,259 lb.; crew and personal equipment, 2,000 lb. 
The gross weight at landing, five hours later, was only 
221,755 lb., the difference representing fuel and oil 
consumption and the dumping of 20,000 lb. of water 
ballast. The record is said to be the fifth that the 
XB-36 has made. The early flight-testing programme 

















a worm reduction gear by the handwheel on the right- 
hand side of the machine, the amount of travel being 
indicated on a large dial. The grinding spindle assembly 
is balanced by counterweights to give sensitive control 
and the spindle and slides are completely enclosed by 
telescopic guards to prevent the entry of dirt. In both 
models the speed of the grinding wheel is normally fixed, 
but it can be made to suit specific requirements. 

The knee of the machine, which carries the rotary 
work table and its driving mechanism, is a self-contained 
unit which can be tilted on the face of the column to a 
maximum of 3 deg. on each side of the vertical position, 
and the required setting is shown by an indicator at the 
front. The adjustment of the position of the table in 
relation to the wheel spindle, from dead centre to an 
offset of 4 in., is made by means of a cross slide mounted 
on the knee. Compound tilting is obtained by a 
hinged platform mounted on the cross slide in a plane 
opposite to that of the knee adjustment, and the 
desired jnclination, up to 5 deg., is set by a jack 
screw and indicator. The degree of tilt in each plane 
is the same on both machines. The circular work 
table is driven by its own motor, through a worm 
reduction gear, and rotates at 100 r.p.m. in both 
models ; the motors are of 0-5 h.p. and 2 h.p., respec- 
tively. A dry-plate disc clutch operated by a lever is 
provided for stopping the table. 

The coolant is circulated by an electrically-driven 





starting with its first flight on August 8, 1946, when it 

went aloft weighing 200,000 lb., the aircraft has carried 

a heavier load on each flight. The gradual increase in 

take-off weights is a safety measure adopted by the 

Army Air Force for testing all large aircraft. 

If all America’s petroleum and natural-gas reserves 

were exhausted, the United States could still get all 

the high-quality petrol it would need for 3,000 years 

from only half of the estimated coal reserves, according 

to the Standard Oil Company of New Jersey. In a 

discussion on synthetic gasoline, the company point 

out that the highest estimate yet made of domestic 

consumption by the United States of gasoline, that for 
1965, is slightly more than 1,000 million barrels a year. 

American commercial reserves of all grades of coal from 
anthracite to lignite are 3-18 billion tons (using the 
English billion). The method of hydrocarbon synthesis 
indicated by the company is a modification of the 

Fischer-Tropsch process, first announced in Germany 
in 1926 and put into commercial operation there in 
1933. Comparing the two chief sources of petrol other 
than petroleum, the company claim that synthesis 
from natural gas is more advanced in the United States 
than synthesis from coal, which, for commercial reasons, 
has been a long-range project hitherto. Conducted as 
an isolated operation, the coal process, to be econo- 
mically feasible, would require 4 retail price of about 
20 cents a gallon for its petrol, compared with a present 
average of 22 cents. The first commercial plant for 
producing petrol and other synthetic products from 
natural gas is now being built in Texas; a second 
plant is soon to follow in Kansas. So far, the fluid syn- 
thesis from natural gas, used only on a pilot-plant scale, 
has produced petrol equal in quality to the best con- 
ventional spirit and, it is stated, far superior to any 
obtained with the Fischer-Tropsch process. While 
high-grade petrol is the main objective of synthesis 
from either natural gas or coal, the process also offers 
a cheap source for a variety of alcohols, such as methyl, 
ethyl, propyl, butyl and amyl. These are all in good 
demand industrially as solvents for lacquers and 
shellacs, and for conversion into other chemical 
materials, and are worth much more per gallon 
than gasoline. At the present stage of development, 
synthesis from coal by American methods is said to 
average about 100 gallons of petrol and Diesel fuel, or 
just under 2-4 barrels, from a ton of coal. 





LAUNCHES AND TRIAL TRIPS. 


M.S. ‘* Lineuta.”—Single-screw tanker, built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for the Anglo-Saxon Petroleum Company, Limited, 
London. Main dimensions: 425 ft. by 54 ft. 3 in. by 
31 ft.; gross tonnage, 6,445. Harland-B. and W. four- 
cycle six-cylinder Diesel engine. Tria] trip, March 25. 


MororsHIP.—Self-propelled Diesel-engined vessel, built 
by Messrs. A. and J. Inglis, Limited, Glasgow, for the 
Irrawaddy Flotilla Company, Limited. Gross tonnage, 
100. Launch, April 3. 


M.S. “ BEacHy.”—Twin-screw cargo vessel built by 
the Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, for the Clyde Shipping Company, 
Limited, Glasgow. Main dimensions: 235 ft. by 38 ft. 
by 18 ft.; deadweight capacity, 1,500 tons. Atias-Diesel- 
type engines of 1,920 total horse-power, supplied by 
British Polar Engines, Limited, Glasgow, to give a speed 
of 13 knots. Trial trip, April 4. 


S.S. “Martin OaRL.”—Single-screw general cargo 
vessel built by Messrs. S. P. Austin and Son, Limited, 
Wear Dockyard, Sunderland, for A/S Dampskibsselskabet 
“ Heimdal,” Copenhagen. Main dimensions: 307 ft. by 
45 ft. by 20 ft. 3in. to main deck ; deadweight capacity 
about 3,390 tons on a summer draught of 19 ft. 1 in. 
Triple-expansion engine of reheat design supplied by 
the North Eastern Marine Engineering Company (1938), 
Limited, Sunderland, to give a service speed of 13 knots. 
Launch, April 21. 


M.S. “‘ FutHaM VIII.”—Single-screw collier built by 
the Burntisland Shipbuilding Company, Limited, Burnt- 
island, for Fulham Borough OCounci], London. Main 
dimensions: 260 ft. by 39 ft. 6in. by 18 ft. 9in.; dead- 
weight capacity, about 2,560 tons. Two 12-cylinder 
V-type Diesel engines of 1,480 aggregate brake horse- 
power supplied by Messrs. Mirrlees, Bickerton and Day, 
Limited, Stockport, and driving the screw through 
gearing and hydraulic couplings. Launch, April 22. 


H.M.S. “ Centaur.”—Light fleet carrier built and 
engined by Messrs. Harland and Wolff, Limited, Queen’s 
Island, Belfast, for the Royal Navy. Launch, April 22. 


S.S. “ LIEUTENANT PIERRE MERIC.”—Single-screw 
collier, built and engined by Messrs. Smith’s Dock Com- 
pany, Limited, South Bank-on-Tees, to the order of the 
French Government. Main dimensions: 359 ft. 8in. by 
48 ft. 3 in. by 25 ft. 3in.; deadweight capacity, 5,049 
metric tons on a mean draught of 20 ft. Triple-expansion 
engine with a Gétaverken turbo-compressor unit to give 





pump from a separate unit at the side of the machine, | called for a gradual increase in take-off weights, and, 


a service speed of 11 knots. Launch, April 22. 
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150-H.P. TRANSPORTABLE HOIST. 


SHEEPBRIDGE COAL AND IRON COMPANY, LIMITED, CHESTERFIELD. 


Fia. 1. 


150-H.P. TRANSPORTABLE HOIST 
FOR OIL-REFINERY PLANT. 


Tue three-drum transportable electrically-driven 
hoist illustrated in Figs. 1 to 5, herewith, and on the 
opposite , is of particular interest not only on 
account of the somewhat unusual duties it is designed 
to perform, but from its construction, flexibility of 
operation and the fact that, as far as we are aware, 
similar machines have not hitherto been produced in 
Great Britain, the demand having been met in the past 
by importations from the United States. The hoist, 
which is one of two manufactured to the order of the 
Anglo-Iranian Oil Company, Limited, Abadan, by 
the Sheepbridge Coal and Iron Company, Limited, 
Chesterfield, is intended for the erection on isolated 
sites of equipment for oil refineries ; they are probably 
the largest and most powerful of their type yet made. 
The requirements thus involve, in addition to capability 
for ready transport from place to place and ability to 
function effectively without necessitating prepared 
foundations, a reserve of power sufficient to handle such 
bulky equipment as fractionating towers and columns, 


which may weigh individually as much as 225 tons and | 
may be as high as 150 ft. It will be appreciated from | 


the several illustrations and particularly from Fig. 4, in 
which the ropes from the drums are seen to be led off 
horizontally, that the hoist only provides the necessary 
pull on the ropes for hoisting, etc., that is, it does not 
include any crane-type structures. The horizontal pull 
on the ropes from the several drums is translated into 
the vertical lifting movement either by means of derricks 
or gin poles, the gin pole, as generally understood, being 
a guyed vertical pole without a jib or boom, but having 
the necessary lifting tackle attached directly to it. 
This comment will make clear the reference above 
that no prepared foundations are necessary. 
hoist is simply hauled into position when it has been 
deposited on the site and lies directly on the ground. 
Its weight, which is nearly 40 tons, and the friction on 
the ground, undoubtedly contribute to the resistance to 
the forward pull due to the load, but the main resistance 
is formed by an anchorage at the rear, consisting of 
pipes 12 in. in diameter, buried horizontally 5 ft. below 
ground level and connected by chains to the base. 
This method is effective for the heaviest loads likely 
to be involved, and, of course, greatly simplifies the 
problem of shifting the structure from to place 
without dismantling it. At the same time, it has 
involved the design of the main frames so that they are 
perfectly rigid and will not deform, should the ground 
be uneven, to an extent likely to cause misalignment 
of the drum driving gears. The dimensions of the 
hoist fall within the loading gauge of the railway 
system of the refinery concerned, and movement 
from one site to the other is effected either on rail 
trucks or low-loading trailers. The hoist is loaded 
as @ whole on or off the trucks or trailers by means 
of crawler-track cranes, which are part of the normal 
equipment of the refinery. If circumstances arise in 

















Fie. 3. 


which it is desired to reduce both weight and size 
for transport, the hoist can be readily separated into 
two parts. The rear part, referring to Fig. 1, is the 
rectangular structure containing the electrical gear and 
the main drive, and surmounted by a canopy. The 
front part is the triangular structure at the left carrying 








Fie. 2. 


the drums and gear. The two parts are finished with 
machined surfaces and fitted bolts at the joint, and 
locating devices are provided to ensure correct meshing 
of the gears on re-asscmbly. The separation of the two 
parts is a simple matter, involving only the removal 
of some of the pins in the brake-operating gear, and 
the disconnection of some pipes and cable conduits, 
Incidentally, the hoist was shipped to its destination 
in two parts. 

The jointing face of the rear part is shown in Fig. 2, 
which may be considered in conjunction with the 
arrangement drawings of Figs. 4 and 5, on the opposite 
page. The main motor driving the winch drums 
is seen at a in Fig. 4, and to the left of Fig. 2, behind 
the gearbox output pinion. The motor of the slip- 
ring reversible type, develops 150 h.p. at 980 r.p.m., 
and drives the two-speed gearbox 5, in Fig. 4, through 
the chain c. The input shaft of the gearbox has a 
hydraulic Thrustor brake. The output shaft carries a 
pinion d, which rotates at either 167 r.p.m. or 420 r.p.m., 
according to the position of the gears, as determined 
by the control lever e, in Fig. 5. The motor is con- 
trolled by the lever f, the contactor cubicle being 
at g. Referring again to Fig. 4, the main drive to 
the drums may be followed. Meshing with the pinion 
d is a gear wheel h, which drives the first drum through 
the gearwheel*i. From this a pinion j drives the 
gearwheel of the second drum, which is also marked i, 
the drive to the third drum being similar. The three 
gearwheels i can be seen to the left of Fig. 3. The 
drive to the drums is not direct, but through totally- 
enclosed epicyclic gearing in each drum. The connec- 
tion between the gearwheels ¢ and the epicyclic gears 
is made by friction clutches, of a type patented by the 
Sheepbridge Company, which are operated by the 
compressed-air cylinders k. The compressed air is 
supplied by a motor-driven compressor /, mounted on 
top of the air receiver m. 

The three drums are all of the same diameter, namely, 
26 in., and all rotate at the same speed. The peripheral 
speed when hoisting, using the low gear of the gearbox, 
is 60 ft. per minute, and with the high gear is 150 ft. 
per minute. The hoist will be used either with a 
single-boom derrick or a pair of gin poles, the latter 
method being adopted for the heaviest loads, this giving 
two sets of sheave blocks, each of 22 parts. The rope 
is either {-in. or 1-in. steel wire rope, according to the 
load. For the heavy lifts with two gin poles, two of 
the drums can be used, the third being employed for a 
light-load line. For very light lifts there is a pair of 
warping drums n, driven through a train of gears from 
@ pinion mounted on the shaft of the spur wheel h. The 
warping drums can also be utilised for hauling heavy 
timbers, blocks, etc., and, on the high speed of the 
gearbox, have a peripheral speed of 91-6 ft. per minute. 

The supplementary drum seen at the bottom of Fig. 3 
and the right-hand of Figs. 4 and 5 is the slewing drum 
for rotating the derrick, the post of which is fitted at 
the bottom with a horizontal pulley, about 20 ft. in 
diameter, generally known in the oil industry as a 
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bull wheel. The slewing drum is divided longitudinally 
into two parts and a rope leading from the top of one 
part is carried to the bull wheel, passed twice round it 
and returned to the bottom of the other part of the 
drum. When the drum is rotated, therefore, one end 
is hauled in at the same rate as the other is paid out, so 
that the derrick post is rotated round its vertical axis. 
The slewing drum is indicated at o in Figs. 4 and 5, 
and is driven, through appropriate gearing, by the 
motor p, which develops 15 h.p. at 725 r.p.m. A plate 
guard q over the gearwheels is to prevent fouling, 
should any of the ropes from the three main drums 
sag. This guard is conspicuous in Fig. 3 in which, 
at the right, the motor and the drive r case are also 
visible. The slewing-drum motor is controlled by the 
lever r (Fig. 5). 

Each of the four drums is provided with an external 
contracting hand-brake, which is applied by pedals «, 
mounted in the control desk u, shown in Figs. 4 and 5. 
The pedal levers are connected to the brake linkages 
by a toggle mechanism, thus giving a very sensitive 
and powerful control. A test made on the brakes 
prior to the despatch of the machine consisted of 
attaching a weight of 7 tons to the free end of a 
lin. rope wound on the drum under test and then 
allowing the weight to fall freely through a distance 
of between 8 ft. and 10 ft. On applying the brake 
towards the end of this descent, all movement was 
arrested before the weight had fallen 2 ft., that is to 
say, before the drum had rotated more than about 
one-third of a revolution in the brake bands. The 
drums are provided with a pawl] and ratchet ring to 
prevent the load taking charge should the power fail 
from any cause. The rings and pawls can be seen 
to the left of Fig. 3, while one pawl is indicated at t 
in Fig. 4. The arrangement of the brake linkages is 
shown in Fig. 4. Four pedals are shown in Fig. 5, 
three controlling the brakes of the three main drums, 
and the fourth controlling the brake of the slewing 
drum. Since the drums are reversible as regards 
direction of rotation, the pawls are provided with 
disengaging gear, which is actuated by Renold push-pull 
mechanism. The control levers v for this mechanism 
project from the top of the desk as shown in Fig. 4, 
the levers for the control of the air-actuated clutches 
being visible at w in this illustration. Theré is no pawl 
on the slewing drum, the fourth lever on the top of the 
desk being that engaging or disengaging the warping 


The operator has a clear view of the working of the 
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hoist and the controls are conveniently grouped in 
front of him, with the contactor cubicle behind. The 
electrical supply is provided by trailing cables, the 
resistance boxes for the several motors being arranged 
in the space below the operator’s platform. This 
platform is covered in by a double-roofed canopy, 
to give adequate protection against the sun. The 
hoist is used in the open air and the summer tempera- 
ture in the shade is of the order of 125 deg. F., while 
dust storms from the surrounding desert country are 
not infrequent. These conditions have necessitated 
particular attention to the lubrication, which, in the 
main, is effected by grouped grease-gun equipment. 
Special precautions were taken, also, against the 
entry of dust into the bearings and gears. The 
journals throughout are fitted with either ball or roller 
bearings. The frame is a welded structure. The 
normal method of operating the hoisting motion is 
to engage the air-operated clutch on the drum or 
drums to be rotated and then to operate the controls 
of the slip-ring motor. It is also possible, should this 
method be required, to set the gears in motion and 
pick up the full load on the clutch. The main motor 
can be “ inched ” in either direction of rotation. One 
of the hoists is now on the site and the other is now 
nearly ready for despatch. 





EXHIBITION OF SCIENTIFIC RESEARCH APPARATUS.— 
The Association des Ingénieurs Sortis de V’Ecole de 
Liége are organising an international “ salon ” of scien- 
tific research apparatus and methods, to be held in Liége 
from August 2 until September 28. Particulars may be 
obtained on application to the Association, 31, Rue 
Saint-Gilles, Liége. 

THE NEWCOMEN Socrety.—The summer meeting of 
the Newcomen Society for the Study of the History of 
Engineering and Technology is to be held from June 4 
to June 6 in the Forest of Dean, with headquarters at 
the George Hotel, Chepstow. The programme includes 
visits to the Roman settlement of Caerwent, the Severn 
Tunnel pumping station, the site of a wire mill (dating 
back to 1580) at Tintern, Redbrook tinplate works 
(founded 1690), the Steam Mills Foundry at Cinderford, 
Bixlade stone works, and the Whitecroft Pin Manufac- 
turing Company’s works at Parkend. The joint honorary 
secretaries of the Society are Dr. H. W. Dickinson and 
Mr. A. Stowers, and the secretarial office is at 43, King’s- 
road, Cheisea, London, S.W.3. 









IMPROVED LAY-OUTS FOR L.M.S. 
DINING CARS. 


Tue London Midland and Scottish Railway Company 
have recently completed internal-furnishing modifica- 
tions to two existing dining cars, the object being to 
provide more room, comfort and convenience for 

ngers and staff. The two vehicles were a standard 
first-class 60-ft. four-wheeled bogie vestibule coach and a 
standard first-class 68-ft. six-wheeled-bogie restaurant- 
kitchen car. They are the first of five first-class and 
five third-class coaches which are being similarly modi- 
fied, and the work was carried out at the Company’s 
Carriage and Wagon Works at Derby. The new interiors 
provide the same accommodation as hitherto, namely, 
42 seats in the vestibule car and 24 seats in the 
restaurant-kitchen car, but the space and layout have 
been improved. 

By removing the steam heating appratus from the 
usual position in a projecting skirting to a built-in 
position in the body sides, the available width on the 
floor has been increased by 3 ‘in. at both sides. 
The seating plan (a single row on one side and a 
double row on the other, with an off-centre gangway 
between), has not been altered, but the new seats are 
like normal dining chairs with low backs. On the 
single-row side, and at the two seats at each end of the 
double-row side, the seats are built-in; the remaining 
double-row seats are loose—an arrangement which 
gives the interior the appearance of a restaurant rather 
than a railway dining car, and enables passengers 
occupying the inside seats to sit down or vacate their 
seats, and be served by the attendant, without dis- 
turbing the passengers in the outside seats. — 
with the usual fixed partitions forming the of 
double seats, the chairs also render it easier for passen- 
gers and staff to pass in the gangway. The plan shape 
of the tables is an improvement over previous designs, 
and gives 25 to 30 per cent. more surface for the 
four-seat tables and 50 per cent. more surface for 
the two-seat tables. Each table is 2 ft. 44 in. bigh, 
and is mounted on a light tubular framework with 
rubber insulation to reduce vibration ; the outer sup- 

rt consists of a single elliptical-section pedestal. The 

ed seats and chairs are in polished light birch with 
Dunlopillo upholstery (which is detachable for cleaning) 
in the new standard L.M.S. colours. The luggage racks, 
fitted to the vestibule car only, are fabricated from 
tubes and pressed parts. 

The main windows and sliding ventilator lights 





430 


ENGINEERING. 








consist of Pilkington’s sealed double-glazing, with a 
frame of absorbent dehydrated asbestos between the 
panes to prevent condensation. These windows also 
reduce the amount of heat required for the coaches 
during cold weather, and act as sound insulators. The 
cars are ventilated by two rows of seven Airvac vents 
in the roof, which communicate with the interior 
through two longitudinal slots formed in the — 
by a gap left between a false suspended ceiling an 
the ceiling proper. The lighting fittings include large 
circular lamps, and individual lamps for each table, 
mounted level with the upper line of the windows. 
The restaurant-kitchen car is now in daily use on the 
10.20 a.m. train from Euston to Manchester, and the 
5.30 p.m. return train ; and the vestibule dining car is 
employed daily, except Saturdays, on the 8.55 a.m. train 
from Euston to Birmingham and Wolverhampton, and 
the 4.10 p.m. train from Wolverhampton to Euston. 





INSTITUTION ELECTIONS. 
InstITUTION oF Crvi ENGINEERS. 

Associate Member.—Kalman Hajnal-Konyi, London, 
N.W.11; Hugh Thomas Hale, B.Sc. (Eng.) (Lond.), 
West Hagley, Worcs.; Verne William Hampton, 
B.A., B.A.I. (Dublin), Salisbury, Rhodesia; John 
Patrick Harding, B.Sc. (Eng.) (Lond.), London, E.C.2 ; 
Arthur Alexander Harris, B.A., B.A.I. (Dublin), Kings- 
town, Eire; Eric Harrop, Devonport ; Bernard Hart- 
ley, B.Sc. (Eng.) (Lond.), Bridlington ; Alan Haward, 
B.Se. (Eng.) (Lond.), Worthing; Ludovic Hersch, 
B.Sc. (Witwatersrand), Vereeniging, Transvaal, S. 
Africa ; Douglas Judson Holmes, Cambridge ; — 
William Hutchinson, New Malden, Surrey; Ian 
Alastair Hutchison, B.Sc. (Glas.), Wad Medani, Sudan ; 
Jeremiah Edmund Bowden Jennings, B.Sc. (Witwaters- 
rand), M.Sc. (Mass.), Pretoria, S. Africa; William 
Charles Johnson, Port Kembla, Australia; Eifion 
Jones, B.Sc. (Wales), Yola, N. Nigeria; George 
Osborn Kee, B.Sc. (Eng.) (Lond.), London, N.6; 
Charles Richard Kemp, B.Sc. (Eng.) (Lond.), Glasgow, 
W.2; James William Kendrew, Broadstone, Dorset ; 
William Mitchell Kinghorn, B.Sc. (Witwatersrand), 
Johannesburg, S. Africa; Francis Luke Lambert, 
B.Sc. (Eng.) (Lond.), Cardiff; James Lamont, B.Sc. 
(Manch.), London E.C.1; William Kerr Laughlin, 
B.Se. (B’fast), Kilrea, N. Ireland; Edward Eric 
Lawrence, B.E. (N.Z.), Methven, N.Z. ; Robert Agnew 
Liggett, B.Sc. (B’fast), Downpatrick, Co. Down, N. 
Ireland; Thomas Columba McGill, B.Sc. (B’fast), 
Bangor, Co. Down, N. Ireland; John Cameron Mac- 
gregor, Calcutta; Elwyn Laurence MacLeod, Bangor, 
N. Wales ; Imaduddin Mohammad Khan Malik, M.Sc. 
(Eng.) (Lond.), B.E. (Bombay), London, W.C.1; John 
Alfred Marris, Palmerston North, N.Z.; Wilfrid Ivan 
Mason, Bromley, Kent; Alfred Hubert Mawson, 
Palmerston North, N.Z.; Samuel Edward Meggitt, 
Ipswich; Raymond Spencer Millard, B.Sc. (Eng.) 
(Lond.), Derby; James Thomson Milne, Glasgow ; 
Philip Richard Morris, B.Sc. (Eng.) (Lond.), Backford, 
near Chester; Ian George Younger Murray, B.Sc. 
(S. Africa), Durban, S. Africa; Henry George Nelson, 
M.A. (Cantab), London, S.W.1; Edward Warwick 
Newton, B.E. (N.Z.), Christchurch, N.Z.; Aly Abdel 
Mageed Omar, M.A. (Cantab.), Giza, Egypt; Harvey 
Francis Page, B.E. (N.Z.), Christchurch, N.Z. ; Robert 
Edwin Paget, Tadworth, Surrey; Richard Charles 
Pemberton, M.C., B.E. (N.Z.), Christchurch, N.Z.; Cecil 
Marcel Perera, B.Sc. (Eng.) (Lond.), Colombo, Ceylon; 
Geoffrey Frederick Arthur Perrin, B.A.I. (Dublin), 
Belfast. 





THe LaTe Sm THomas McPHERSON, M.B.E.—We 
note with regret the death, on May 19, of Sir Thomas 
McPherson, chairman and general manager of the Walls- 
end Slipway and Engineering Company, Limited, 
Wallsend-on-Tyne. Sir Thomas, who was born at 
Sunderland on February 24, 1872, served an engineering 
apprenticeship with Messrs. George Clark and Son, 
Limited, Sunderland, and then went to sea as junior 
engineer in the Merchant Navy for 16 months. In 
November, 1895, he entered the works of Messrs. William 
Doxford and Sons, Limited, Sunderland, as a draughts- 
man, leaving, in October, 1898, to take up the position 
of leading draughtsman with the Wallsend Slipway and 
Engineering Company, Limited. After a period as 
assistant chief draughtsman, Sir Thomas was appointed 
chief draughtsman in 1918, and acted as personal tech- 
nical assistant to the late Mr. Andrew Laing. He 
was jointly responsible with Mr. Laing for the design 
and construction of the main machinery of the R.M.S. 
Mauretania in 1906 and 1907. On the death of Mr. 
Laing in 1931, Sir Thomas was made general manager 
of the Company ; in the following year, he was elected 
a director, and, as recently as March 10, 1947, he was 
appointed chairman of the company. Sir Thomas was 
a@ member of the Technical Committee of Lloyd’s Register 
of Shipping and a Fellow of the North East Coast Insti- 
tution of Engineers and Shipbuilders. A knighthood 
was conferred upon him in the 1947 New Year Honours 
List ; he had been awarded the M.B.E. previously. 


BRITISH STANDARD 
SPECIFICATIONS. 

Tux following cations of ineering interest 
have been issued by the British Standards Institution, 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Ignition and Lighting Units for Motor Cycles—Anew 

ee B.S. No. 1368-1947, covers the dimensions 
of combined dynamo and magneto units (double- 
spindle type), combined generator and ignition units 
(single-spindle type), and combined dynamo and engine- 
speed contact-breaker units and dynamos, for use on 
motor ¢ . The specification deals mainly with 
those dimensions which affect the pena tad units. 
It provides overall dimensions and fixing dimensions, 
the sizes of tapers and keyways, and defines the 
position of the keyways on armature spindles. Toler- 
ances applicable to those dimensions which affect inter- 
changeability are included and particulars of the 
gauges for use in connection with tapers are given in 
appendices. [Price 3s. 6d., postage included.] 

Impact Test for Cast Iron.—The test covered by the 
newly-issued specification, B.S. No. 1349-1947, has 
been developed as a result of research work undertaken 
during the war years to determine the shock resistance 
of grey cast iron. It is not suitable for testing austenitic 
or malleable cast irons. The single-blow impact test 
on cast iron test pieces of the form covered by B.S. 
No. 131 (notched-bar test pieces) has been found 
unsatisfactory. For cast iron, the best consistency 
associated with a satisfactory range of results is 
obtained with a plain, machined, and un-notched test 
bar 0-798 in. in diameter (0-5 sq. in. in area). The 
specification gives details of the modifications to the 
grips in the 120 ft.-Ib. pendulum-type machine which is 
used for the test. Details regarding the selection and 
preparation of the test pieces, the testing procedure and 
the method of reporting the results are also given. 
[Price 2s., postage included. ] 





BOOKS RECEIVED. 


Modern Electrical Engineering Mathematics. An Intro- 
duction to the Mathematical Methods More Recently 
Employed in Electrical Engineering Theory, with Special 
Reference to Stationary Linear Networks. By S8S. 
AUSTEN STIGANT. Hutchinson and Company (Pub- 
lishers), Limited, 47, Princes-gate, South Kensington, 
London, S.W.7. [Price 31s. 6d. net.] 

Ministry of Town and Country Planning. Report of the 
Central Advisory Committee on Estate Development and 
Management in War-Damaged Areas. H.M. Station- 
ery Office, Kingsway, London, W.C.2. [Price 1s. net.) 

“* Mechanical World ”’ Monographs. No. 35. Plastics in 
Industry. By A. E. WrmiiaMs. [Price 2s. 6d. net.) 
No. 36. Cubicles and Control Desks. By F.T. BEN- 
NELL. [Price 2s. 6d.net.] No.37. Infra-Red Heating. 
By A. E. WitLiaMs. [Price 2s. 6d. net.] Emmott and 
Company, Limited, 31, King-street West, Man- 
chester 3. 

Department of Scientific and Industrial Research. Standing 
Consultative Conference on Fuel Research. Fuel 
Abstracts. New Series. Volumel. No.1. January, 
1947. Monthly, with two half-yearly indexes. H.M. 
Stationery Office, Kingsway, London, W.0.2. [Annual 
subscription 50s.) 

University College, University of London. Annual Report, 
February, 1946, to February, 1947. The Secretary, 
University College, Gower-street, London, W.C.1. 

Provisional International Civil Aviation Organisation 
(PICAO). Special Radio Technical Division. First 
Session. Final Report. The Secretary-General of 
PICAO, Dominion Square Building, Montreal, Canada. 
[Price 75 cents.] PICAO Representative, North 
Atlantic Regional Office, 7, Fitzwilliam-place, Dublin. 
[Price 3s. 9d.] 

The Fordell Railway. By J. C. InGuis and F. INGus. 
Dr. James C. Inglis, The Colony, Larbert, Stirlingshire. 
[Price 4s. 6d., post free.] 

The British Corporation Register of Shipping and Aircraft, 
1890-1947. An Illustrated Record of 50 Years’ Progress 
in the Design of Ships’ Structures and Its Effect on the 
Shipping Industry. The Secretary, The British Cor- 
poration Register of Shipping and Aircraft, 14, Blyths- 
wood-square, Glasgow, C.2. 

Les Bases de la Résistance Mécanique des Mdauz et 
Alliages. By DR. PIERRE LAURENT, JACQUES VALEUR 
and SERGE BoGrorF. Dunod, 92, rue Bonaparte, 
Paris (Vie). [Price 1,200 francs.) 

Lehrbuch der Technischen Mechanik starrer Systeme. 
Zum Vorlesungsgebrauch und cum Selbststudium. By 
Dr. KaRt WOLF. Second edition, enlarged. Springer- 
Verlag, Mélkerbastei 5, Vienna, Austria. [Price 
7-50 dols. or 32 Swiss francs.] 

The Experimental Study of Structures. By PROFESSOR 





A. J. 8. PipparD. Edward Arnold and Company, 41 
and 43, Maddox-street, London, W.1. [Price 9s. net.) 
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PERSONAL. 


The Prime Minister, Mr. C. R. ATTLEE, C.H., MP, 
has been elected a Fellow of the Royal Society under 
a statute which provides for the election of persons who 
either have rendered conspicuous service to the cause 
of science or are such that their election would be of 
signal benefit to the Society. 


Sir ROBERT RoBINSsON, M.A., D.Se., F.R.S., Wayn- 
flete Professor of Chemistry in the University of Oxforg 
and President of Royal Society, has been awarded the 
Albert Medal for 1947 for his outstanding contri|utions 
to the advancement of organic chemistry. The Albert 
Medal, struck in 1864 to commemorate the Presidency 
of the Royal Society of Arts held by the Prince Consort 
from 1843 to 1861, is the Society’s highest honour. 


MaJOR-GENERAL DESMOND HARRISON, 1),S.0,, 
M.Inst.C.E., Director of Works at the War Office, and 
formerly Engineer-in-Chief to the South-East Asia 
Command, has been appointed general manager ip 
Africa of the Groundnuts Corporation, which has been 
formed for the large-scale mechanised production of 
groundnuts and other agricultural produce in Africa. 


Mr. T. W. Roy_e, C.V.O., M.B.E., M.Inst.T., a vice- 
president of the London Midland and Scottish Railway 
Company, has been elected President, for 1947-48, of 
the Institute of Transport, 15, Savoy-street, Victoria- 
embankment, London, W.C.2. He will take office on 
October 1, 1947. 


Mr. H. W. GREEN, M.I.E.E., who has been the London 
and North Eastern Railway Area Electrical Engineer, 
Newcastle-upon-Tyne, since April, 1938, is retiring from 
the company’s service on May 24. 


Mr. W. DONALDSON WricHT, M.Inst.T., has been 
elected chairman of the East Midlands Section of the 
Institute of Transport, for 1947-48, in succession to 
Mr. B. ENGLAND. 


Mr. J. Eccies, City Electrical Engineer, Liverpool, 
has been appointed to the new Organisation Committee 
for the Electricity Industry. 


Masor R. H. Gouigutty, A.M.I.Mech.E., has now 
been demobilised from the Royal Electrical and Mcch- 
anical Engineers and has joined Messrs. Pilkingtos 
Brothere, Limited, St. Helens, Lancashire, as a technical 
assistant on production. 


LrEuT.-Compr. (E) R. D. FRENCH, R.N. [ets 
A.M.1.Mech.E., has joined the Production (Engineering) 
Department of the Anglo-Iranian Oil Company, Limited, 
London. 


Mr. E. C. Coney, for many years Midland engineer 
for Messrs. Heenan and Froude, Limited, Worcester, 
has been transferred to the firm’s head office and his 
place taken by Mr. T. Satrer, A.M.I.Mech.E., 
A.M.1.Mar.E. 


Mr. H. F. His, A.M.1I.Mech.E., has been appointed 
Senior Experimental Officer, Armament Research 
Department, Ministry of Supply, Cambridge. 


Mr. C. S. GILL, managing director of Davy and United 
Roll Foundry, Limited, Billingham-on-Tees, and chair- 
man of the British Steel Founders Association, and vice- 
chairman of the British Roll Makers’ Association, has 
been re-elected for a further term of office as President 
of the Tees-Side Chamber of Commerce. 


Mr. J. R. Pururps, M.A., A.M.I.Mech.E., has been 
appointed chief electrical engineer to the English Steel 
Corporation, Limited, Sheffield. 


Mr. R. M. HAYTHORNTHWAITE, B.Sc. (Durham), 
B.Sc. (Eng.) (Lond.), has been appointed lecturer in civil 
engineering at the University of Sheffield. 


Mr. FrRaNK Rosrnson, B.Sc. (Eng.), A.M.I.Mech.E.. 
is now a lecturer in mechanical engineering at King’s 
College, Newcastle-upon-Tyne. 


ASSOCIATED BrITISH OIL ENGINES, LIMITED, Duke’s 
Court, 22, Duke-street, St. James’s, London, 8.W.1, 
inform us that the name of Or ENGINES (COVENTRY) 
LimirED, one of the group of oil-engine companies for 
whom they are sole concessionaires and a wholly-owned 
subsidiary company of the BrusH ELECTRICAL ENGIN- 
EERING COMPANY, LIMITED, has been changed to CUB 
Or ENGINES LIMITED. 


A new organisation, MESSRS. NEWALL-SENTINEL 
LIMITED, has been formed with headquarters at Shrews- 
bury. As from August 1, this company will handle the 
sales and distribution of the products of the Newall 
Group of companies—previously dealt with by Messrs. 
E. H. Jones (Machine Tools), Limited—and also the 
machine-tool products of SENTINEL (SHREWSBURY) 
LIMITED. The Newall Group comprises the NEWALL 
ENGINEERING COMPANY LIMITED, Peterborough ; OPTI- 
CAL MEASURING TOOIS LimITED, Slough, Bucks.; and 
KEIGHLEY GRINDERS (MACHINE TOOLS) LIMITED, 





Keighley. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—The demands for steel are far in excess 

of the makers’ capacity, and users are now getting only 
q to 70 per cent. of their normal requirements. Re- 
rollers are particularly inconvenienced by the lack of 
mes, and prospects of improvement are considered 
rather remote. The greatest pressure of all is for black 
and galvanised sheets, and the scarcity of sheet bars is 
suming serious proportions. Ship plates are moving 
deadly to meet shipbuilding requirements to the extent 
of about 70 per cent. of normal, and the slowing down 
in construction is reflected in the statement that new 
tonnage cannot now be promised for delivery in under 
three years from the date of the order. Steel stock- 
poldere are being cut down to two-thirds of their normal 
eupply, taking a period of last year as the basis, and they 
are unable to obtain supplies of products beyond this 
proportion. The block tonnage allocation of two-thirds 
renders it impossible to cover varying needs. Sheets, 
for example, are most urgently wanted, but a stock- 
holder apparently cannot arrange to take his tonnage in 
sheets and forgo part of his block allocation of plates ; 
the supply position is so stringent that no such elasticity 
of choice can be permitted. 

Scottish Coal.—The results of the five-day week in 
scotland, so far, are roughly as follows: as against a 
daily output of some 82,000 tons previously, the daily 
figure has risen by several thousand tons. The new daily 
figure has been fluctuating considerably—the best being 
89,900 tons on Friday, May 9. Last week, the daily 
output was about 86,000 or 87,000 tons, or 435,000 to 
440,000 tons weekly. Thisis 40,000 tons less than before 
the shorter week came in, and such a decline, if it persists 
for any length of time, will have serious repercussions on 
Scottish coal consumers. Steelworks are only getting 
75 per cent. of their normal needs, and other industries 
even less. A further revision of the programme will be 
undertaken at the end of the month, when the results 
of the five-day week will be closely studied before deciding 
what allocations can be made for ensuing months. 
Encouraging features, however, are a considerable 
reduction in absenteeism since the change-over, atten- 
dances being about 95 per cent. of the maximum as 
against 87 or 88 per cent. under the old working arrange- 
ment. Unofficial strikes have also practically dis- 
appeared, but it is uncertain how long this will last. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There was a substantial recovery 
in iron and steel production last month and the May 
figures are expected to increase, but outputs are still 
below the high levels reached in October and November 
last and the need for material has not been satisfied by 
the short deliveries made during the past three months. 
Scarcity of good coking coal is the limiting factor. Not 
only are supplies scanty but the quality is unsatisfactory, 
and there is certainly need for action on the lines indi- 
cated by Lord Hyndley, who has promised closer atten- 
tion to the provision of industrial fuel of better quality. 
Another problem which confronts the authorities is the 
provision of more abundant supplies of material for the 
re-rolling mills. Very little is coming in from the Con- 
tinent and buyers are now in the United States attempt- 
ing to make bulk purchases of billets, sheet bars, sheets 
and light plates. 


Foundry and Basic Iron.—The stoppage of several 
blast-furnaces has reduced the output of pig iron 
seriously and neither the foundries nor the steel plants 
are getting all the iron they need. More blast-furnaces 
would be lighted up if a larger and more regular flow of 
coke could be ensured, but in the meantime the shortage 
of pig iron is proving a serious industrial embarrassment. 


Hematite, Low-Phosphorus and Refined Iron.—All these 
special grades of iron arein steady request. Engineering 
and jobbing foundries have a lot of work in hand and 
are pressing for larger allocations, but supplies are 
limited, and the best that the Control can do is to share 
them out as equitably as possible. 


Manufactured Iron and Steel.—Steelmakers have been 
able to improve their deliveries of semies to a limited 
extent, but they cannot satisfy fully the demand for mild- 
steel billets. A few small parcels of Belgian billets have 
been bought at 201. a ton, which is more than 50 per cent. 
above the home price. The production of black and 
galvanised sheets is much below current requirements 
and only high-priority customers can expect deliveries 
at present. Plate mills, too, are over-burdened with 
orders, while producers of rails, sleepers, axles, and all 
classes of colliery equipment are heavily committed up 
tillthe end of September. The scarcity of steel bars has 
given a decided impetus to the bar-iron trade and 
makers have about as much work in hand as they can 
deal with. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—The demand for pig-iron is absorbing 
the available supplies, and there is a continued call for 
finished iron which is met as far as possible. Open- 
hearth steel is not being produced in sufficient quantity 
to satisfy the demands of the users, notably the rolling 
mills and forges, and there is also an intense demand 
for high-speed tool steels, stainless and magnet steels, 
as well as for heat-resisting steels. The production of 
open-hearth steel, however, is being assisted materially 
by the use of fuel oil. Heat-treatment furnaces and 
some steel-melting furnaces are hampered by the scarcity 
of gas; and heavy engineering departments are being 
hindered in their reorganisation schemes by delays in 
getting deliveries of machine tools. The labour situation 
is being relieved a little by the employment of some 
Polish labour in various departments, but there is diffi- 
culty in securing sufficient men to undergo instruction 
in sheet and bar mills. The lack of sufficient high-carbon 
steels makes it difficult to keep pace with the heavy 
demands for agricultural machine parts. Engineers’ 
small tools are eagerly sought and order books are very 
full. Edge tools of all descriptions are also in strong 
request. 
South Yorkshire Coal Trade.—The production of pit 
coal is being improved steadily, but the output is suffering 
from the fact that miners leave work at the end of their 
“stint ” before the full shift has been worked. Efforts 
are being made to make arrangements to obviate this. 
Commitments in railway locomotive fuel and allocations 
to industry, as well as the requirements of the gas and 
electricity undertakings, leave very little coal for general 
users. Gas concerns are pressing for fuller deliveries, and 
the electricity-supply undertakings are endeavouring to 
accumulate reserves. More coking coal is needed, but 
is not procurable. Coke is quickly taken up and there 
are only light reserves. House coal isin full request, and 
merchants are trying to build up reserves for the winter 
in compliance with Ministry instructions. The produc- 
tion of opencast coal is being increased. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—If the South Western Division 
is to reach its quota towards the 200,000,000 tons needed 
by the country during the year, it will have to produce 
564,000 tons of coal a week. A good average for the 
six-day week was 530,000 tons, while the highest weekly 
level reached during the past twelve months was 575,000 
tons, attained during the Christmas pay week. Operators 
on the steam-coal market have expressed doubts regard- 
ing the effect of the five-day week on output once the 
first enthusiasm has worn off, and during the past week 
General Sir Reade Godwin-Austen, chairman of the 
Divisional Coal Board, who has frequently expressed 
confidence, said he would be extremely gratified if the 
Tivision reached its quota by May, 1948. South Wales 
will send to the St. Lawrence River ports of Canada, 
during the coming season, between 40,000 and 50,000 tons 
of Welsh anthracite coals. This quantity will be about 
the same as was sent last year. Before the war, Canada 
was an important market for Welsh anthracite coals. 
Trading conditions on the market were extremely 
difficult during the past week, owing to the continued 
scarcity of supplies for early delivery. Most collieries 
were kept busy in executing orders already on their 
books from the public -utility and other high-priority 
consumers. After these were met, very little coal was 
left for ordinary users. Limited quantities of the very 
poorest descriptions were spared for delivery to consumers 
in Eire, but apart from this, no export business was 
possible. There was asteady demand for bunker descrip- 
tions, while patent fuel and cokes continued in very 
limited supply. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that business in tin-plate showed more signs of activity 
last week. As a result of the gradual improvement in 
the production, makers have sold large quantities to 
both home and export consumers. The call for steel 
sheets is unabated and new business remains difficult to 
place. Iron and steel scrap is in stronger demand as 
there is a falling-off in the supplies of some of the heavier 
and better grades of material. 





FEDERATION OF BRITISH INDUSTRIES AND RESEARCH. 
—tThe first of a series of lectures on the “‘ Organisation 
of Industrial Research,” arranged by the Industrial 
Research Committee of the Federation of British Indus- 
tries will be delivered in the Council Room of the Federa- 
tion, 21, Tothill-street, London, S.W.1, at 6.15 p.m., on 
Monday, June 9, by Mr. R. P. Russell, President of the 
Standard Oil Development Company of the United 
States. Sir Frank E. Smith, G.O.B., G.B.E., F.R.S., 
will take the chair. Admission is free and tickets may 
be obtained from the Federation’s Industrial Research 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Royal Society oF AnRTs.—Wednesday, 
5 p.m., John Adam-street, Adelphi, W.C.2. 
Wood Lecture: ‘“ Modern Astronomical Instruments,”’ 
by Sir H. Spencer Jones, F.R.8. 

Royal AERONAUTICAL SocreTy.—Thursday, May 29, 
6 p.m., Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1. Thirty-Fifth Wilbur Wright 
Memorial Lecture, ‘‘ Development of All-Wing Aircraft,” 
by Mr. J. K. Northrop. 

INSTITUTE OF WELDING.—Tuesday, June 3, to Friday, 
June 6, Newcastle-upon-Tyne. Tuesday, June 3, 
8.15 p.m., County Hotel, Newcastle-upon-Tyne, Recep- 
tion. Wednesday, June 4, morning and afternoon, visits 
to Works at Middlesbrough. 8 p.m., King’s College, 
Newcastle-upon-Tyne, Conversazione. Thursday, June 5, 
10 a.m., Neville Hall, Newcastle-upon-Tyne, (i) “‘ Ship- 
Welding as Practised on the Tyne and Wear,” by Messrs. 
N. M. Hunter and R. C. Thompson. (ii) “‘ Welding in 
Marine Engineering,” by Mr. J. A. Dorrat. Afternoon, 
visits to works on Tyneside. 7.30 p.m., Station Hotel, 
Newcastle-upon-Tyne, Dinner. Friday, June 6, morning, 
visits in Newcastle-upon-Tyne. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Southern 
Centre: Wednesday, June 4, 7 p.m., 110, High-street, 
Portsmouth. “‘ The Development and Design of Colonial 
Telecommunication Systems and Plant,” and “ The 
General Planning and Organisation of Colonial Tele- 
communication Systems,” by Messrs. C. Lawton and 
V. H. Winson. Transmission Section: Friday, June 6, 
6 p.m., Connaught Rooms, Great Queen-street, Kings- 
way, W.C.2. Section Dinner. Measurements Section : 
Monday, June 16, 6 p.m., Connaught Rooms, Great 
Queen-street, Kingsway, W.C.2. Section Dinner. Sou- 
thern Centre: Wednesday, June 18, 7 p.m., The Royal 
Aircraft Establishment, Farnborough. “ Frequency 
Modulation,” by Dr. K. R. Sturley. 

CuHEmMicaL Socrety.—Thursday, June 5, Chemical 
Society’s Apartments, Burlington House, Piccadilly, 
W.1. 7.15 p.m., adjourned Annual Meeting (open to 
Fellows only). 7.30 p.m., (i) “ Substitution Reactions of 
Triphenylethylene and Re ated Compounds,” by Messrs. 
R. Royer and N. P. Buu-Hoi. (ii) “ Some Trinuclear 
Cyanine Dyes. PartI. The Synthesis of Neecyanines,”’ 
by Miss F. M. Hamer, Mr. R. J. Rathbone and Miss B. 8. 
Winton. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Friday, June 6, 6.30 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Foundation Lecture. 


INSTITUTE OF Economic ENGINEERING.—Sunday, 
June 8, 2.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Factors Affecting Output per Man-Hour,” by Mr. E. H. 
Lewis. Friday, June 13, 7 p.m., Cowdray Hall, W.1. 
*“* Research and Expansion in Industry,” by Mr. R. Cecil 
Smart. 


May 28, 
Trueman 





INCREASED TIN PREMIUM.—The Ministry of Supply 
announce that the premium for English refined tin of 
99-9 per cent minimum quality, as sold by the Direc- 
torate of Non-Ferrous Metals, 20, Albert-street, Rugby, 
has been increased from 31. 10s. to 51. 10s. a ton. 





WATFORD INDUSTRIAL EXHIBITION.—An exhibition 
in which all the local industries are participating is to be 
opened in the Town Hall, Watford, on Thursday, June 5, 
by Lord Brabazon of Tara, M.C., P.C., and will continue 
until Wednesday, June 18. A well-printed and attrac- 
tively illustrated brochure describing the town of Watford 
and giving a list of firms and their exhibits may be 
obtained on application to Mr. G. R. Barclay, chairman, 
Watford Industrial Exhibition Committee, 114, High- 
street, Watford, Herts. 





INSTITUTION OF MINING ENGINEERS.—The 104th 
general meeting of the Institution of Mining Engineers 
will be held in Edinburgh on Wednesday, Thursday and 
Friday, June 18 to 20. On the morning of the first day, 
at 11, a paper by Dr. W. Reid and Mr. H. R. King, on 
“ Planning a New Colliery in 1947.” will be submitted 
for discussion, and in the af‘ernoon, at 2.15, Mr. G. 
Mackay will present a second paper, “ Planning the 
Re-organisation of Whitehill Colliery, Midlothian.” 
Excursions to Comrie, Benarty and Frances collieries 
and to the Miners’ Welfare Institute, Cowdenbeath, have 
been arranged for June 19, and the Institution dinner 
will be held that evening, at 7 for 7.30, at the North 
British Station Hotel, Edinburgh. Excursions to the 
“Scott Country,” to West Calder for the Westwood 
Oil-Shale Mine, and to the works of Scottish Oils, Limited, 
Messrs. Anderson, Boyes and Company, Limited, and 
Messrs. Mavor and Coulson, Limited, have been arranged 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
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All editorial corres 
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Accounts are me to “ ENGINEERING,” Ltd. 
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SUBSCRIPTIONS. 


“ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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ADVERTISEMENT RATES. 


B3 for displayed advertisements on the green 
ae on the inside black and white pages 
nd in te buff art paper two-colour supplement, as 
well as for insets, can Me obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements wil] be inserted with all ticable — 
larity but absolute regularity cannot tonne 


The charge for advertisements classified nny the 
headings of “ Appointments ” “ Situations 
Wanted,” “‘ Tenders,”’ etc., is 8s. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six ; and 
33} per cent. for fifty- -two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 


advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to et sae 
proofs for approval. 

The Proprietors will not bold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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large vessels in chemical plant and for milk tanks, 
photographic equipment, decorative building com- 
ponents, and high-grade piping, exemplifies both 
the variety and the importance of their applications. 
It follows, by implication, that, if the full possi- 
bilities of ceramics and glass are to be exploited by 
engineers, their properties must also be fully 
determined, not only so that they can be used wisely 
and advantageously, but also so that their manu- 
facture can be improved to develop specific qualities. 

The hardness, brittleness and fragility which are 
outstanding properties of ceramic materials have 


" 428 imposed, until recently, a serious practical difficulty 


to the attachment of strain gauges for the detailed 
study of stress-strain-time relationships. The deve- 
lopment of the electric wire resistance strain gauge 
into a reliable instrument, peculiarly suitable for 
attachment to smooth surfaces, has largely removed 
that disability, and in so far as tests can be carried 
out on ceramic specimens without the need for 
gripping devices to produce extension, the wire 
strain gauge can be said to have opened up an 
attractive prospect of research into the mechanical 
properties of ceramic and glass products. One of 
the more academic investigations* in this new field 
has been carried out recei.cty at the Ohio State 
University, by Professor J. O. Everhart and Miss 
Marjorie Lassettre, both of whom are on the research 
staff of the Engineering Experiment Station. Tak- 
ing the view that many materials of ceramic type 
are to be preferred in numerous applications, but 
that engineers are often deterred from making the 
fullest or best use of them because of the dearth of 
reliable strength data, they undertook to study the 
elastic and plastic properties of a few representative 
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STRESS-STRAIN 
CHARACTERISTICS OF 
CERAMIC MATERIALS. 


ALTHOUGH fired-clay products are, perhaps, the 
most ancient of manufactured materials of con- 
struction, their mechanical properties have been 
studied much less closely than those of the relatively 
modern metals. A probable explanation is that 
substitutes for stone, like stone itself, lend them- 
selves most readily to building, in which massiveness 
has been sought as a means of achieving defensive 
strength, or stability, or endurance against weather, 
or heat insulation. The obvious fact that the 
strength of such materials in compression very 
greatly exceeds their strength in tension or bending 
dictated methods of use in which structural relia- 
bility followed from the adequate distribution and 
support of weight. 

Modern engineering, however, is increasingly con- 
cerned to utilise all the physical qualities of 
materials to the utmost advantage, and the prin- 
ciples and practice developed with most valuable 
results for the mechanical testing of structural 
metals have been applied to non-metallic substances 
with a degree of success that is especially evident 
in the case of concrete. There arises, in conse- 
quence, the desire for wider and more precise know- 
ledge of the strength characteristics of many of the 
substances which, from their similarity to pottery, 
are known as ceramics. Technical improvements 
in the manufacture of such products are making 
practicable their use to an increasing extent in 
engineering and industrial processes generally, par- 
ticularly for purposes demanding high resistance to 
electricity or to chemical corrosion. Within much 
the same field of application may be included a 
number of glass products and vitreous enamels 


t | which exhibit mechanical properties, peculiar advan- 


tages and limitations analogous to those of ceramics. 
The use of one or other type of substance for 
insulators carrying overhead distribution lines or 





electrified rails, for paint-grinding mills, linings for 


ceramics, giving special attention to the question 
whether ceramics exhibit any truly elastic behaviour. 
Their results contribute valuably towards deciding 
whether some ceramics deform in exact proportion 
to applied stress, what are the limits of proportion- 
ality, and to what extent significant effects of 
hysteresis and creep under prolonged loading occur. 

Considerations of the local stresses introduced by 
the grips in direct tensile loading dictated the use 
of specimens in the form of beams of rectangular 
cross-section, from 7 in. to 9 in. long, subject to 
four-point loading in a dead-weight testing machine. 
The wire resistance strain gauges, cemented to the 
specimens centrally below the inner pair of loading 
knife-edges, were used in conjunction with an 
electronic recorder, the maker’s calibration for strain 
sensitivity being accepted. The limit thus set to 
the precision of individual strain readings may be 
regarded as justifying the assumption that the 
elastic moduli of ceramics are the same for ten- 
sion as for compression, although there is experi- 
mental evidence that, in the case of a typical 
pottery material, Young’s modulus in compression 
is about 2 per cent. greater than that in tension. 
Since the numerical values of elastic properties may 
be expected to vary to some extent with inevitable 
variations in the composition and processing of 
nominally identical ceramics, interest centres pre- 
ferably around the characteristic features of stress- 
strain relations. In this connection, an instructive 
series of tests was conducted on samples of sewer- 
pipe mix, ranging in hardness from the unfired con- 
dition up to very hard ware, fired at high tempera- 
ture. Increase of hardness was associated with pro- 
gressive increases in ultimate strength, Young’s 
modulus and limit of proportionality. For each 
condition of the material, there was a truly elastic 
region, the stress-strain curve for increasing trans- 
verse loading being straight for some way from the 
origin. For the hardest condition, this relation 
persisted right up to fracture, the value of the 
modulus being in the region of 12,000,000 lb. per 
square inch. The unfired mix, as well as both the 
softer fired mixes, showed disproportionate strain 
towards the breaking stress, beyond a fairly definite 
elastic limit, but none exhibited a yield point like 
that characteristic of mild steel. 

Essentially similar behaviour was revealed by a 
substance described as “‘ vitreous dinnerware body,” 

* Stress-Strain Relations in Ceramic Materials. By 
J. O. Everhart and Marjorie Lassettre. Ohio State 
University, Engineering Experiment Station Bulletin 
No. 126, vol. 15, No. 4, November, 1946. [Price 
50 cents.] 
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fired at temperatures ranging from cone 3 to cone 12. 
This material exhibited hysteresis on being unloaded 
before fracture, and slight “‘ permanent” set on 
return to zero stress. The set was more pronounced 
in the softer fired material, and was not usually 
found to be wholly permanent, although recovery 
was slow. As might be expected, hysteresis and 
set were both smaller after stressing within the 
elastic limit than when the strain under load was 
carried into the plastic deformation range, and very 
dense hard-fired specimens, stressed only lightly, 
showed no measurable hysteresis at all. On the 
other hand, prolonged stressing, even within the 
limit of proportionality, produced marked plastic 
deformation, which increased at a decreasing rate 
under sustained load, slowly recovered in a corre- 
sponding fashion when stress was released, and 
persisted indefinitely to the extent of about one- 
fifth of the deformation under load, the recovery 
being only of the same order as the creep at maxi- 
mum stress. It is interesting to note that, in the 
case of a fairly soft-fired semi-vitreous dinnerware, 
a thirty-fold increase in rate of straining led to a 
slight increase of the stress/strain ratio. When 
specimens were stressed to breaking point, a ten- 
dency towards very rapid deformation was observed 
momentarily, just prior to fracture, which the 
investigators considered to be characteristic of most 
ceramics, whether the stressing was continued to 
the ultimate or stopped just short of the final 
rupture. 


Similar experiments upon structural clay mixes, 
fired at various temperatures, representative of 
sewer-pipes and building bricks, all gave results 

imilar in major characteristics to those outlined 
for dinnerware. It was found, in general, that the 
moduli of rupture and elasticity both increased as 
the optimum range of firing temperature was 
approached, whereas deformation under stress was 
often erratic, accompanied by marked and erratic 
creep, in materials manifestly over-fired. Among 
the structural clay products tested was one com- 
posed of 90 per cent. shale and 10 per cent. “‘ gumbo ” 
prairie clay, regarded as one of the best natural 
mixtures found in the United States. It proved to 
be exceptionally strong and very little affected by 
firing temperatures over a wide range. These good 
qualities were accompanied by very little set and 
virtually no creep. 

The similarity, in many respects, between glass 
and ceramic materials, and the relatively high 
practical value of glass in technical applications, 
induced the investigators to make a few experi- 
ments on glass, mainly of an exploratory character, 
and on the same lines as their tests on ceramics. 
The composition and heat treatment of the glasses 
used are not detailed, so that the results cannot be 
regarded as more than broadly typical. With this 
qualification, they established the close similarity 
between glass and ceramics in respect of a linear 
stress/strain relation for low values, and considerable 
hysteresis, in some cases accompanied by per- 
manent set. Other samples recovered their original 
shape immediately on removal of stress. A more 
interesting effect, believed to be generally charac- 
teristic of glass, was that failure commonly occurred 
when the beam specimen was subjected to prolonged 
stress, amounting to only 50 per cent. to 60 per cent. 
of that required to produce failure under rapid 
loading. 

While these results undoubtedly offer guidance 
in the use of materials of ceramic type for applica- 
tions involving determinate, and more especially 
varying, stresses, it is clear that the work has barely 
gone beyond the fringes of exact design. A great 
deal remains to be discovered about the effects of 
fatiguing stresses generally, and about the limita- 
tions imposed by stress-concentrating features. 
Among the latter, surface condition may prove to 
be of critical importance, not only with regard to 
the geometrical roughness of ceramic parts, but also 
in consequence of the constitution of the surface 
and sub-surface layers, due to the usual practice of 
glazing high-grade ceramics to make them water- 
proof. The strength of the glaze itself, the effects 
of crazing cracks in it, and the introduction of 
residual stresses into the outer layers of the main 


EDUCATION FOR 
MANAGEMENT. 


Ar various times in the past, there have been dis- 
cussions and criticisms of the fact that when 
appointments were made to higher administrative 
posts, technical men were passed over in favour of 
candidates from the clerical side. This practice 
was defended on the score that those who had been 
immersed in the technical details of manufacturing, 
transport or other public services, were usually not 
fitted to take the broad views demanded by general 
managerial responsibility and, in particular, lacked 
experience of the financial background on which all 
successful business activities were based. What 
may be claimed as evidence that this charge was not 
entirely baseless lies in the fact that, in recent 
years, the senior engineering institutions have in- 
troduced sections dealing with what may be called, 
for convenience, managerial functions into their 
qualifying examinations for entrants, implying that 
the younger men must take steps to learn something 
of the “* business ”’ side of their profession. Actually, 
most engineers in important positions have always 
carried out managerial activities of some type, an 
exception, possibly, being furnished by those engaged 
in specialised design. 

The truth of this statement is exhibited in the 
result of a recent inquiry carried out by “three 
recognised professional institutions (two in engineer- 
ing and one in accountancy). This showed that 
in the three cases, 76 per cent., 75 per cent., and 
66 per cent. of the corporate members carried 
‘some degree of managerial responsibility.” What 
definition of the term ‘‘ managerial responsibility ” 
the institutions adopted in their investigations has 
not been stated. The inquiry was conducted at 
the request of the Committee on Education for 
Management, who were appointed by the Minister 
of Education in October, 1945, and have just 
issued their report.* The word ‘ management ” has 
more than one meaning and it is important, in 
discussion of the subject of education for manage- 
ment, that a specific statement of what is understood 
by it should be made. Fortunately, the Committee 
gives a definition : it is “‘ all those activities involving 
responsibility for the work of others.” This is so 
broad, that no surprise will be felt on learning 
that some 75 per cent. of the corporate members 
of a professional engineering institution carry 
managerial responsibility ; the figure might have 
been expected to be higher. 

The committee do not attempt to estimate the 
efficiency with which this responsibility is carried, 
but as the whole purpose of the report is to suggest 
means by which educational preparation for its 
exercise may be improved, the assumption may 
be made that there is room for improvement. 
Among the ten definitions of ‘‘ manage ” given by 
the Shorter Oxford English Dictionary the following 
appears : “‘ to contrive to get along or pull through.” 
There is no reason either to admit or suppose that 
the proportion of engineers exercising managerial 
responsibility who contrive ‘‘to pull through ” is 
any greater than in any other profession, but over 
the whole range of industrial activity there are 
many whose proceedings must be ruled to fall 
within this definition, and any educational assistance 
which may be given to the younger generation 
should have the effect of raising the average stan- 
dard. The report clearly states that theoretical 
studies cannot make a manager. They may, 
however, be of assistance in enabling an individual 
to relate his practical experience to certain broad 
principles in which formal tuition may give some 
grounding. 

The fact that there is now less diffidence in 
appointing engineers and scientific men to important 
administrative posts than there was at one time, 
may be attributed to a growing realisation in lay 
circles that a highly-technical activity is not likely 
to be carried on in the most efficient manner by an 
individual ignorant of its scientific basis. Many 
examples of such appointments could be quoted. 
Probably few of the more prominent people con- 











ceramic body, are only a few of the many questions 
still requiring comprehensive investigation. 
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cerned received any formal education in manage. 

ment in their earlier years, but that is no reason why 

the younger generation should not be assisted by a 

grounding in the technique of what is likely ulti- 

mately to form part of their responsibilities. As 

75 per cent. of the corporate members of, say, the 

Institution of Mechanical Engineers, are ultimately 

to exercise managerial responsibility, there is good 

reason why some knowledge of managerial method 

should be required of entrants and why adequate 

provision should be made for imparting the necessary 

instruction. The report does not state definitely 
that the 75 per cent. refers to the Institution of 
Mechanical Engineers, but the three senior engineer- 
ing institutions were all represented at meetings 
held by the committee, and it is a reasonable assump.- 
tion therefore that two of them were among the 
“three recognised professional institutions ” which 
made returns. 

The committee estimate that there are from 
400,000 to 450,000 persons engaged in managerial 
functions in the United Kingdom, and that, assum. 
ing an average individual working life of 35 years, 
an annual intake of 12,000 recruits is required. 
These figures refer to all industry ; estimates for 
engineering or other specific types of activity are 
not attempted. An intake of 12,000 a year repre- 
sents a considerable demand on educational facilities, 
especially in view of the great range of occupations 
which has to be catered for. Fortunately, it is 
considered that there are certain background 
subjects in which instruction can be given to all 
students in common. These, however, are followed 
by what are called ‘‘ tool ” subjects in which greater 
specialisation is required. The general suggestion 
is that a course in management should be divided 
into intermediate and final stages. The first would 
probably suffice for the average engineer, who is 
likely to remain a technical man, but, as statistics 
show, will ultimately find that he has also to engage 
in some type of managerial work. The final stage 
would be designed for those who wish to qualify 
for management in some specialised field, or for 
general management. Students should not take a 
final examination in specialised management before 
attaining the age of 25, or in general management 
before 28. 

In order that managerial training in technical 
and commercial colleges should be facilitated and 
special courses eliminated, it is suggested that all 
professional institutions should adhere in broad 
outline to a common syllabus for the intermediate 
stage. Apart from background subjects, this could 
hardly be identical for commercial and technical 
students. Among the “tool” subjects suggested 
in the report, time and motion study appears. This 
would not appear necessary for a student intent on 
a purely commercial career. There are, however, 
many matters appropriate to all and in as far 
as courses can be brought into line, the difficulties 
of the colleges in finding accommodation, and 
particularly in obtaining teachers, will be eased. 
In any case, the latter matter is likely to prove a 
handicap, but if the proposals in connection with 
the final stage for instruction in management can 
be put into operation on a suitable scale, the 
position should be eased. Incidentally, it is sug- 
gested that the granting of day release for the 
study of management subjects, as is now common 
for technical subjects, should be considered. 

The specialised training for the final examination 
cduld not be expected to be undertaken by the 
ordinary technical college. At the present time, 
there are full-time courses in industrial administra- 
tion at the Manchester College of Technology, the 
Dundee School of Economics, and the London 
School of Economics. It is considered that these 
facilities are insufficient for the requirements of 
industry and that the Regional Advisory Councils 
for Further Education, which are being established, 
should give this matter early attention. A com- 
parison is made with conditions in the United 
States. In 1943-44, at least 200,000 students were 
taking courses in management subjects; a corre- 
sponding number for this country in terms of 
population would be 70,000. This information is 
followed by the comment, “‘ we should be surprised 
to learn that the actual number of students in 
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Great Britain was even a twentieth of that figure.” 
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NOTES. 


THe JAMES Forrest LECTURE. 


Tax annual James Forrest Lecture of the Insti- 

tution of Civil Engineers was delivered on May 20 by 
Professor Jack Allen, D.Sc., who took as his subject, 
“Model Experiments in Relation to Harbours and 
Waterways.” His survey began with the pioneer 
work of Professor Osborne Reynolds in constructing 
in 1855, a model of the estuary of the River Mersey. 
The method thus demonstrated was employed also 
by Mr. L. F. Vernon-Harcourt, M.Inst.C.E., who 
made a similar model of the Seine estuary, and by 
Mr. G. E. Cruttwell, M.Inst.C.E., who studied the 
Thames estuary, and was brought into prominence 
again in 1926 by Professor A.-H. Gibson in con- 
nection with the proposed Severn barrage and a 
new investigation of the conditions in the Mersey 
and in Liverpool Bay. Professor Gibson, the 
lecturer observed, was responsible for an interesting 
extension of the technique by using a weak solution 
of potash alum to produce the effect of the gradual 
deposition of fine mud. Further examples of the 
use of models to study estuarial and river conditions, 
described in the lecture, were those undertaken at 
the Vicksburg experiment station, relating to the 
Mississippi; the investigation by Sir Alexander 
Gibb and Partners, in 1932-35, of the conditions 
outside the port of Rangoon; further experiments 
at Vicksburg, which led to the construction at Port 
Washington, on Lake Michigan, of wave-absorbers 
of sloped rip-rap in conjunction with rock-filled 
cribs ; and the researches carried out by the Nether- 
lands Government Laboratory at Delft in connection 
with the design of two breakwaters at Leith, which 
included tests on eleven arrangements for the new 
harbour entrance. The lecturer commented on 
the paradox that models for the study of compara- 
tively small structures often needed to be larger, 
in proportion, than those of works of greater magni- 
tude. It remained to be discovered, he said, how 
far it was permissible to use different horizontal and 
vertical scales, without vitiating unduly the quanti- 
tative accuracy of the results. 


THe Royat AERONAUTICAL SOCIETY. 


An all-day discussion on naval aircraft, arranged 
by the Royal Aeronautical Society, took place at 
the Institution of Civil Engineers on Wednesday, 
May 7. During the morning session, Mr. W. S. 
Farren, C.B., presented a paper titled “‘ A Survey 
of the Technical Problems of the Design of Naval 
Aircraft,” which was followed by a paper on “ Naval 
Aircraft and Carrier Equipment,” by Mr. L. Bod- 
dington. Mr. Farren confined his remarks to 
carrier-borne aircraft, pointing out that there was no 
need for naval aircraft to be inferior to land-based 
aircraft ; a more thorough exploitation of the poten- 
tialities of the carrier, particularly in assisting 
take-offs, could assure a standard no lower, and 
perhaps higher, than that of comparable land-based 
aircraft. So far as landing on the carrier was 
concerned, it was necessary to obtain a higher lift 
coefficient on the approach, with adequate control 
in all directions and freedom from “vice ” at the 
stall; basic knowledge in this field was inadequate 
and needed extending by research. Reduction of 
drag was of great importance for all types of naval 
aircraft, and most aircraft would profit by an 
improvement in the economy of their power plants. 
Mr. Boddington’s paper was concerned mainly with 
catapults and arrester gear as fitted to aircraft 
carriers and, after giving an outline of their develop- 
ment, he went on. to give details of the methods 
now in use in the Royal Navy and the problems 
associated with the various types of equipment. 
The afternoon session was devoted to a paper 
presented by Commander F. M. A. Torrens-Spence, 
DS.0., D.S.C., R.N., on “ Operational Flying,” 
which was followed by a film depicting deck landings 
and take-offs. Commander Torrens-Spence ex- 
plained the various ways in which naval aircraft 
were used during the recent war and touched on 
ship-based flying from the pilots’ point of view. An 
interesting point brought out in this paper was the 
fact that, despite the distance steamed by British 
carriers in waters open to enemy air attacks, not 
one was sunk by shore-based aircraft. 


Tue Iron anp Stee. Instirute. 
Something of the pre-war atmosphere of such 
functions was noticeable at the first annual dinner 
of the Iron and Steel Institute to be held since the 
end of hostilities. There were present some 450 
members and guests, among whom were representa- 
tives of many British Dominions and overseas coun- 
tries. The toast of the “Iron and Steel Institute 
and Industries ” was proposed by Lord Cherwell of 
Oxford, P.C., F.R.S., Professor of Experimental 
Philosophy at Oxford University, who described 
how, at Oxford, very low temperatures were made 
use of to study the properties of atoms and mole- 
cules. They were trying to establish a “ grammar ” 
for these properties and functions which would be 
of assistance in interpreting the laws involved. 
The universities were engaged on the study of funda- 
mentals and the Iron and Steel Institute bridged 
the gap between these educational institutions and 
industry by organising scientific research work of 
direct interest to the iron and steel industry. The 
President, Dr. C. H. Desch, F.R.S., in reply to this 
toast, said that when he had first become connected 
with the iron and steel industry it would have 
seemed strange to ask men engaged in that industry 
to listen to a lecture dealing with the physics of the 
atom. Times had changed, however, and during the 
recent war he had brought to the notice of a com- 
mittee a method utilising supersonic waves for 
testing steel for internal cracks, but had added 
that a cathode-ray oscillograph was a necessary 

of the apparatus. To this an immediate 
reply had been made, the members of the committee 
stating that the cathode-ray oscillograph was now 
quite a common laboratory instrument. The great 
value of the metal iron was that it readily formed 
alloys with a very large number of other elements 
and placed in the hands of man an enormous number 
of materials possessing the most varied properties. 
With the exception of the electrical industry, very 
few industries had made greater use of scientific 
research work than the iron and steel industry had 
done. Dr. Desch also proposed the toast of the 
guests, which was acknowledged by Mr. W. J. 
Jordan, P.C., High Commissioner for New Zealand. 


STEELS FOR ELEVATED TEMPERATURES. 

By agreement with the University of Sheffield, 
the trustees of the Lecture Fund, the second 
Hatfield Memorial Lecture was delivered by Dr. 
C. Sykes, F.R.S., of the Brown-Firth Laboratories, 
Sheffield, at the Institution of Civil Engineers, 
London, on the evening of Wednesday, May 14, 
this being the first day of the annual general meeting 
of the Iron and Steel Institute. Under the trust 
deed it is stipulated that the lecture shall be on 
“the subject of metallurgy, or some other subject 
connected therewith, as a mark of Dr. Hatfield’s 
distinguished work in connection with research into 
the qualities and uses of metals and allied branches 
of science.” Dr. Sykes, who had chosen as his 
subject ‘‘ Steel for Use at Elevated Temperatures,” 
stated that he proposed to deal first with the 
production of large forgings in the ferritic steels. 
He would then give a brief account of the develop- 
ment of the Rex. 78 and similar steels, and would 
finally make some allusion to the production of 
large austenitic-steel forgings. (‘‘ Rex. 78,” it may 
be mentioned in passing, is derived from the words 
Research Experiment No. 78.) Speaking of the 
ferritic steels, Dr. Sykes stated that materials of this 
type containing, for example, 0-28 per cent. of 
carbon, 0-21 per cent. of nickel, 3-15 per cent. of 
chromium, and 0-42 per cent. of molybdenum, 
oil-hardened at 850 deg. C. and tempered at 
675 deg. C., were extensively used for rotor and 
steel-shaft forgings exposed to moderately high 
temperatures. To test these materials, Dr. Hatfield 
had built three furnaces in which test pieces of 
the low-alloy ferritic chromium-molybdenum and 
nickel-chrome-molybdenum steels were exposed to 
temperatures of 400 deg., 450 deg. and 500 deg. C., 
for periods of from four weeks to 18 months. They 
were then tested at room temperatures and, if the 
original heat-treatment had been correct, their ten- 
sile and other properties were usually quite good. 
The steel now known as Rex. 68 had been developed 
by Dr. Hatfield in 1938 as a material which retained 





high strength at elevated temperatures. It contained 








0-1 per cent. of carbon, 18 per cent..of nickel, 14 per 
cent. of chromium, 4 per cent. of copper, 4 per cent. 
of molybdenum and 0-8 per cent. of titanium, the 
percentages of silicon, sulphur and phosphorus 
being of the order of those usually present in alloys 
of this type. Subsequently, as a result of further 
experiments, the carbon in Rex. 78 steel had been 
increased to 0-2 per cent. and 7 per cent. of cobalt 
had been added. ‘lhe properties of the resultant 
steel, Rex. 337, were a further improvement on 
those of Rex. 78. Certain high-alloy austenitic 
heat-resisting steels gave rise to considerable diffi- 
culties during forging ; some of these problems were 
still under investigation. In some cases, central 
unsoundness in the ingot was troublesome, and, to 
overcome this, ‘‘ three-winged ” ingots were cast, 
this method yielding three sound slabs when the 
central portion was cut out. 


Tue BANKSIDE STATION CONTROVERSY. 


The controversy over the proposal to extend the 
Bankside station of the City of London Electric 
Lighting Company, to which we referred on page 387, 
ante, shows no signs of abating. It was debated in 
the House of Lords on May 19, although the matter 
is to be further considered on the motion for the 
adjournment in the House of Commons to-day. 
Since we last wrote, the opponents of the scheme 
have repeated rather than amplified their argu- 
ments, and nothing new emerged in the House of 
Lords debate. The principal argument is that the 
station will interfere with the view of St. Paul’s and 
upset that part of the London Plan which is con- 
cerned with the development of the south bank of 
the Thames. An inspection of the model, which has 
been prepared on Mr. Anthony Eden’s suggestion 
and was exhibited to their lordships, should do much 
to dispel these fears. As Sir Giles Gilbert Scott has 
pointed out, the height of the main structure of 
the station will be less than that of the other 
buildings which it is proposed to erect near it, and 
its single chimney, or rather tower, will not only be 
lower than the Cathedral, but will blend into the 
surroundings. Amenities will be preserved by the 
use of oil fuel and gas-washing plant, so that there 
will be no smoke or grit, while the employment of 
underground tanks will eliminate dumps and cranes, 
The station will be set well back from the embank- 
ment so that there will be no interference with the 
gardens and roadway which form part of the London 
Plan. The question still remains whether this is a 
suitable site for a power station, and it has not been 
satisfactorily answered either by the protagonists or 
the critics ; for this is not, in essence, a matter of 
esthetics, but of economics and engineering. Neither 
party, so far, has made out an overwhelming case. 
The supporters of the scheme have shown a certain 
lack of realism and the objectors have not fully 
argued the case that the cost of placing the station 
elsewhere would be technically objectionable and 
unnecessarily costly. The Lord Chancellor promised 
that their Lordships’ views would be considered by 
the Government. 


Automatic REGULATORS AND SERVO MECHANISMS. 


A Convention on Automatic Regulators and Servo 
Mechanisms, which was arranged by the Committee 
of the Measurements Section of the Institution of 
Electrical Engineers, opened at Savoy-place on 
Monday, May ‘19, and continued until Thursday, 
May 22, meetings being held both in the afternoon 
and evening. A number of papers were presented 
in which the underlying principles of this equipment 
were discussed, as well as its development and war- 
time uses. Peace-time applications in industry 
and elsewhere were also described. The Convention 
was formally opened by the Minister of Supply (the 
Rt. Hon. John Wilmot, M.P.), who said that, during 
the war, the development of improved means of 
attack had called for weapons of increasing com- 
plexity. On the other hand, the quality of operators 
to man these weapons deteriorated, owing to the 
increasing demand on the nation’s man-power. 
The development of means of automatic control 
was necessary, therefore, in order that the efficiency 
of the weapons should not depend on the skill of 
the operator. All three Services had made use of 
these methods, the success of which might be 
illustrated by reference to the defeat of the flying 
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bomb. The development of automatic regulators 
and servo mechanisms was as necessary in peace as 
in war, engineering now requiring a fine- 
ness of control which was difficult, if not impossible, 
of consistent achievement by the human operator. 
In addition, the only way to expand production and 
raise the standard of living was by increased output 
per man-year. There was thus a direct call for the 
increasing employment of automatic methods, which 
would enable more plant to be worked, and each 
plant to be made more efficient. After the President 
of the Institution (Mr. V. Z. de Ferranti) had 
thanked the Minister for his remarks, a paper 
on “‘ Fundamental Principles of Automatic Regu- 
lators and Servo Mechanisms ” was read by Dr. 
A. L. Whiteley. In this it was pointed out that, 
though the actual forces and applications of the 
various mechanisms in use were widely different, 
they all exhibited a tendency towards self-oscillation 
or “hunting.” The reasons for this form of 
instability were examined, while the transient 
response, which was obtained by operational 
methods, and the harmonic response, which lent 
itself to graphical methods of studying system 
performance, were considered. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Concluded from page 414.) 


WE conclude below our report of the discussions 
at the 1947 Spring Meeting of the Institution of 
Naval Architects. Two papers were presented at 
the final session, these being on “* Residuary Sta- 
bility,” by Professor C. W. Prohaska; and on 
“Strain and Breakage Recording on H.M.S. Van- 
guard during Launching, November 30, 1944,” by 
Mr. D. M. Baker, B.Sc., R.C.N.C. 


REsmpvary StaBILity. 

Professor Prohaska’s paper was concerned with 
the deficiency of the usual stability curves provided 
for a ship and proposed a different representation, 
which, besides giving the required information under 
all conditions of loading, was claimed to possess 
certain features which could be applied with advan- 
tage during initial design. The ordinary righting 
arm, GZ, was composed of one part, G M sin ¢, 
which depended on metacentric height, and of 
another part MS, described in the paper as the 
“‘residuary stability arm,’ which was the distance 
from the initial metacentrum to the line of buoyancy. 
The paper was in three parts, the first containing 
calculations of M S for a number of simple geometric 


forms having various proportions of > and .- 


A non-dimensional representation for the residuary 
stability coefficient, was employed to make the 
results comparable with those for arbitrary ships, 
and the results of the calculations were shown 
by a series of curves. The influence and relative 
importance of variations in the proportions and 
block coefficient was studied by comparing these 
curves, and the further influences of sheer and 
superstructures were considered. The second part 
of the paper presented a statistical examination of 
stability data derived from a large number of 
actual ships and dealt with the uncertainty of 
stability curves, as disciosed by the use of different 
methods of calculation: The influence of form, 
sheer and superstructures on stability, in regard 
to some of the actual ships, was also investigated. 

Professor A. M. Robb, in opening the discussion, 
said that he was rather puzzled by the author’s 
statement concerning the errors in the stability 
curves. He did not see why there should be errors, 
apart from those due to the different methods. If 
an integrator were used, there was only one possible 
error, which was very slight, assuming that the 
integrator were used with discretion; it was 


impossible to guarantee accuracy with the inte- 
grator without taking each section individually and 
doing it at least twice, but readings could be repeated 
fairly closely, and when that was done, the only 
possible error was in the longitudinal integration. 
For many years, he had asked people how they 
plotted stability curves, and had never obtained a 








satisfactory answer. His feeling was that the day 
of the stability curve had passed with the sailing 
ship era. The stability curve was necessary for 
sailing ships, because it was necessary to know the 
angle of steady heel, and the angle to which the 
ship might heel under a squall. For those condi- 
tions, the stability curve was needed right to the 
end; but a stability curve right to the end had 
no meaning for an ordinary steamer. Having 
obtained the stability curve up to the deck edge 
very closely, one knew that, by and large, the 
maximum stability was twice the stability of the 
deck edge and the maximum angle was twice the 
angle of the deck edge. 

Professor L. C. Burrill, dealing with the question 
of errors, suggested that to avoid the possibility of 
different kinds of G Z curves coming from different 
shipyards, a standard method might be introduced. 
The approximate estimates of the stability curve 
which Professor Prohaska had put forward should 
be laid alongside them; and he believed it would 
not be long before the first was dropped and the 
estimate of the stability of a ship was based on the 
second type of simple calculation rather than the 
longer calculation. In the case of students, of 
course, there was every advantage in their pursuing 
the whole of the calculations. Professor Burrill 
hoped that another paper would be contributed in 
due course, giving further variations, say, from the 
standard box-form stability curves in terms of 
actual ships. 

Mr. E. A. Brokensha agreed with the remarks of 
Professor Robb concerning the importance of the 
stability curves up to the immersion of the deck 
edge, but observed that steamships had been known 
to capsize suddenly. One case was that of a French 
vessel, which, when some 600 passengers on the 
deck moved across to the leeward side, had listed to 
a very considerable angle. Trying to get back to 
harbour, the ship changed course, but was struck 
by a squall and apparently turned right over. He 
imagined, therefore, that there were cases in which 
the stability above the immersion of the deck edge 
was very important. He disagreed with Professor 
Burrill’s suggestion that an attempt should be made 
to standardise the methods of calculation of stability 
curves between the various shipyards, because, if 
there were any error at all in the stability calcula- 
tions, it would apply to all. 

Dr. G. S. Baker, O.B.E., commenting on the 
author’s suggestion that the cross-curves should be 
given to ships’ officers, thought that it would be all 
right to give them the curves as supplementary to 
what was generally known as the standard stability 
data chart, containing the curves of stability 
enabling any ship’s officer to calculate where the 
centre of gravity would come and what the stability 
would be, but the cross-curves would never replace 
those diagrams. A ship’s officer could not be ex- 
pected to work out curves of stability. 

Professor Prohaska, in a brief reply, said that he 
regarded stability curves as being essential for other 
than sailing ships; quite a number of ships had 
capsized during the present century. He did not 
think it was necessary to make ships’ officers do 
the calculations; the curves would be given to 
them merely as a matter of information. 


Srrarn AND BREAKAGE ReEcorping on H.M.S. 


VANGUARD DURING LAUNCHING. 


The concluding paper described an investigation 
of the stress distribution throughout H.M. battleship 
Vanguard during her launch on November 30, 1944. 
On board the ship, observations were taken by 
means of 16 continuous strain-distance recording 
ciné-cameras, together with micrometer dial gauges 
and Cambridge stress recorders; temperature 
measurements in 12 positions at five-minute inter- 
vals, and breakage readings. From the shore, a 
continuous recording was made to ascertain the 
exact position. of the ship on the ways at any time, 
and the instant of stern lift. Inter-communication 
and timing throughout some 20 positions in the ship 
were provided by a telephone system and lamp 
signals, controlled by a chronoscope. The paper 
gave the distance-time and velocity curves obtained 
from the shore recording, and a graphical analysis, 
derived from shore ciné-camera records, showed the 
zone of travel (some 40 ft. in length) in which stern 


lift occurred. The strain readings, taken at fiye. 
minute intervals before and after the launch, the 
temperature readings, and the initial and fing) 
strains before, during and after launching wor, 
tabulated in the paper. A series of curves showed 
the calculated ratios of strain in the upper deck to 
strain in the inner bottom. While reasonable 
agreement was found between the breakage and 
strain recordings throughout the launch, the caloy. 
lated strain values, at corresponding distances of 
travel, exceeded the experimental figures, though 
they showed a measure of agreement at the stern. 
lift point. The stress concentration in way of 
““B” turret opening, as calculated for a circular 
hole in a uniform infinite plate, was compared with 
that obtained by a photo-elastic investigation, 
and showed considerable variation before the 
stern lifted, though after the lift point the two 
agreed fairly well. In explanation of the discrep. 
ancies between calculated and recorded strains, it 
was concluded that the assumed distributions of 
load did not apply during the launching period. 

Mr. D. E. J. Offord, of the Naval Construction 
Research Establishment, said that, at the time of 
the launch of the Vanguard, the Naval Construction 
Research Establishment was very young. They 
had attempted to make very complete records of 
strain and breakage—in fact, they had tried to 
run before they could crawl; but the effort was 
well worth while. It was agreed that the builders, 
Messrs. John Brown, should measure the motion 
of the ship down the ways, and that N.C.R.E. should 
confine their measurements to what happened in 
the ship. Unfortunately, the link between the 
John Brown and the N.C.R.E. time scales had 
failed. The primary and original aim of the opera- 
tion was not to obtain launching data, but to use 
the launch to obtain measurements of stress concen- 
trations at selected positions in the ship. The 
paper recorded the results obtained with the 
mechanical strain gauges. It was intended that 
these should serve mainly as a check to the readings 
from some 100 wire resistance strain gauges, which, 
unfortunately, did not give reliable readings. The 
experiments had shown vividly the great difference 
between a technique which was successful in the 
laboratory and one which would be successful under 
shipboard conditions. 

Similarly, the breakage readings had fallen far 
short of what had been hoped for, and the technique 
needed to be improved. Automatic recording was 
essential, and it was rarely possible to get a reason- 
able sighting line along the centre of the ship; 
two balanced sighting lines were necessary, so that, 
in the analysis, twist could be separated from true 
breakage.. The recorded results had been analysed 
by the author in one particular manner. There 
were many other methods of analysis, some of which 
would have been used if more complete records 
had been obtained. He had been rather surprised 
at the extent of the vibration which occurred when 
the ship left the end of the ways; one of the dia- 
grams showed that it was sufficiently violent to 
cause a mean stress of nearly 1 ton per square inch. 
He regretted particularly that the wire resistance 
gauges were not working at that time to give some 
idea of the stress concentration factors under that 
condition, which approached to some extent the 
conditions ruling when a ship was shaken by an 
underwater explosion. It was hoped eventually 
to evolve a technique and to obtain a suitably 
‘trained staff to secure fairly complete records 
during the launch of all large warships. Such 
records, in time, would form a very valuable contri- 
bution towards a more complete understanding of 
the longitudinal strength of ships, and how the 
forces acting upon them were distributed. 

The author, in reply, endorsed Mr. Offord’s 
point that a continuous system of breakage recording 
was desirable. They used an illuminated slot and, 
in the event, that illuminated slot was moving up 
and down the sight so quickly that they never 
obtained the maximum readings. The method was 
not really satisfactory. He had not included in the 
paper the vibration curves obtained, mainly because 
he did not think they were of general application. 
Any information which came out of it would be 
applicable only to the Vanguard immediately she 





was launched, and not to any other ship. 
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THE IRON AND STEEL 
INSTITUTE. 


Tue 73th annual general meeting of the Iron and 
Steel Institute was held in London on Wednesday, 
Thursday and Friday, May 14, 15 and 16. The 
technical sessions on the first day, which took the 
form of a discussion on a ‘‘ Symposium on the 
Hardenability of Steel,” were held at the offices 
of the Institute, 4, Grosvenor-gardens, London, 
§.W.1. The President, Dr. C. H. Desch, F.R.S., 
took the chair at 10 a.m. 


THE HaRpENABILITY OF STEEL. 


The ‘“‘ Symposium on the Hardenability of Steel ” 
has been organised by the Technical Advisory Com- 
mittee of the Special and Alloy Steels Committee 
of the Ministry of Supply and by the Institute. 
It has been issued in the form of a cloth-bound book, 
designated Iron and Steel Institute Special Report 
No. 36, and a brief outline of its contents will be 
found on page 415, ante. After a brief introductory 
address by Mr. D. A. Oliver, the chairman of the 
Hardenability Sub-Committee of the Technical 
Advisory Committee, the President called upon Mr. 
C. R. Wheeler, C.B.E., the chairman of the mission 
of British metallurgists which visited North America 
in the spring of 1943 to address the meeting. Mr. 
Wheeler said that in order fully to appreciate the 
importance of the symposium, something should be 
known of the conditions prevailing when the 
mission set out. There was a severe shortage of 
certain alloying materials both in America and in 
this country, partly on account of shipping diffi- 
culties, but also because of restrictions in the sources 
of supplies. As perhaps was natural in times of 
stress, there was a certain feeling in the minds of 
some people in this country that the Americans 
were rather more wasteful than they might be. 
On the other hand, some American metallurgists 
had the same feeling about ourselves. For this 
reason it was decided to send a mission to the other 
side of the Atlantic to discuss exactly what we 
were doing in the sphere of war production as 
applied to alloy steels. The members of the mission, 
with the exception of the secretary, Mr. D. L. 
Burn, were all well-known members of the Institute. 
They comprised the late Dr. W. H. Hatfield, F.R.S., 
the late Dr. T. Swinden, and Mr. W. Barr, Mr. D. A. 
Oliver, Mr. F. Saniter, Mr. H. H. Burton and Major 
Senior. Naturally, there was controversy on this 
subject of hardenability which was then of extreme 
importance, but a high degree of unanimity was 
reached. Some on the British side were sceptical 
of the tendency, at that time, in the United States 
to make hardenability the answer to all problems. 
There were a variety of opinions, but the Sub- 
Committee under Mr. Oliver had carefully analysed 
the whole position and set out their conclusions in 
the symposium now placed before the meeting. 
The discussion of these problems with the United 
States had been another link in Anglo-American 
co-operation which was one of the most decisive 
factors in the defeat of the Axis. 

Various sections of the symposium were then 
presented and discussed separately. The first of 
these constituted a discussion gn the ‘ Repro- 
ducibility of End-Quench Hardenability Curves,” 
and was introduced by Dr. W. Steven. The dis- 
cussion was based on a number of conclusions 
arrived at by the Sub-Committee. Briefly, these 
were that the end-quench test is capable of yielding 
satisfactorily reproducible results provided that the 
material tested is homogeneous ; that the results of 
an end-quench test are not appreciably affected by 
small changes in the testing conditions ; that end- 
quench curves determined on different samples of 
bar, forged or rolled from the same ingot to approxi- 
mately the diameter of an end-quench specimen, 
generally show only small differences ; that end- 
quench curves determined on different’ samples of 
bar, forged or rolled from different ingots of the 
same cast to approximately the diameter of an 
end-quench test-specimen show only small differ- 
ences; that a marked variation of hardenability 
may exist across the section of a bar; and that the 
end-quench hardenability of a steel may be slightly 
affected by variation of the structure before 


quenching. 





The discussion was opened by Mr. T. M. Service, 
who wondered whether it was the right thing to 
do to base the whole treatment of a steel on the 
question of hardenability. The quality of the steel 
tested was of importance, as was also the tempera- 
ture of rolling. It was well known that heating 
prior to rolling was part of the heat treatment of 
steel and had some influence on the quality of the 
material. Moreover, no time had been allowed for 
mass effect. The statements made in the symposium 
might apply to a l-in. diameter bar, but the position 
might be quite different for 4-in., 8-in., 24-in., or 
even larger bars. Again, no indication had been 
given of the time the material should be kept at 
the hardening temperature. The next speaker, 
Mr. E. H. Bucknall, emphasised that the harden- 
ability test, as carried out according to the procedure 
recommended in Section VE of the symposium, 
was an excellent means of proving or disproving 
the uniformity of a billet or other piece of steel 
across the section. This method had been applied 
by the Mond Nickel Company, Limited, in the 
investigation of the hardenability of quite a range 
of steels and the results had amply confirmed the 
impression given in Section VE. It seemed, there- 
fore, to be an urgent matter to examine billets by 
the hardenability test—and possibly also by other 
means—to determine how far the variations found 
was due to initial differences in the ingot. Such an 
examination ought to be carried out on steels of 
high and low hardenability and on steels which 
were prone to variations of segregation as well as 
those which had the reputation of being relatively 
free from segregation. 

Mr. G. Meikle suggested that quite a number of 
variations for which no explanation was given in 
the symposium might be connected in some way with 
retained austenite, but that the problem had not 
been investigated by the Sub-Committee. The 
Sections by Pumphrey and Jones, for example, 
showed variations in hardenability between two 
similar steels differing only in carbon content, due 
to the size of the carbide particles out of solution. 
A simpler explanation would be that the higher 
carbon content steel gave more retained austenite, 
and, therefore, an apparent lower hardenability. 
Dr. J. H. Whiteley, who spoke next, said that the 
main effort of the Sub-Committee had been to find 
what relation the hardenability test had to works 
practice, and how far it should be relied on in 
judging the hardenability of steel. From that point 
of view, the Sub-Committee had done an excellent 
piece of work, but he had been surprised to find 
that very little mention had been made of the 
S-curve (representing the isothermal transformation 
of austenite), especially with regard to the harden- 
ability of plain carbon steels. 

Mr. H. H. Burton remarked that Dr. Steven 
had referred several times to the fact that the 
surface material showed greater hardenability than 
the inside material. The term ‘“‘ surface material,” 
said Mr. Burton, was hardly correct, and it was 
probably the columnar material which was involved. 
It seemed reasonable to suppose that columnar 
material would show a greater uniformity than the 
equi-axed material inside the steel specimen. The 
next speaker, Dr. F. W. Jones, suggested that the 
only influence that retained austenite was likely to 
have on the Jominy hardenability curve was in the 
hardness at the quenched end of the bar. Dr. W. 
Wrazej, who spoke next, said that it was well known 
that different casts of steel with similar composi- 
tions, were liable, when heat-treated, to show 
different mechanical properties. This had been 
demonstrated in samples of carbon tool steel and 
plain-carbon constructional steels. Specimens 
quenched at 780 deg., 830 deg. and 880 deg. C. 
showed different depths of hardening. It had been 
assumed that this was due to the different per- 
centages of oxygen present in the steels. It was, 
therefore, a pity that the chemical analyses of the 
steels investigated had not been extended to cover 
determinations of the various gases. The last 
speaker in the discussion, Mr. R. J. Brown, said 
that the standard American Jominy test bar was 
produced from material which was either rolled or 
forged, but, in the present case the diameter of the 
bar was given without any reference to the material 





from which it was produced. A big variable had 








been, therefore, introduced. Another point was 
that whereas the Jominy test had been evolved for 
the benefit of users, the papers now under discussion 
were presented by scientists working on behalf of 
manufacturers. As a user, he felt that greater 
control of the property of hardenability, however 
it might be determined, was essential. 

Dr. Steven, in reply to the discussion and in 
answer to Mr. Service’s suggestion that the steels 
used should be investigated, said that they were 
normal examples and were known adequately to 
meet all regular specifications, yet they had been 
shown to possess wide internal variations of harden- 
ability. In reply to the contention that some 
of the variations of hardenability might perhaps be 
due to variations of rolling temperature, the bulk 
of the end-quench curves had been plotted from 
samples which had been normalised before end- 
quenching and this would partly eliminate the effect 
of rolling. All the billets referred to in Section VIs 
of the symposium had been rolled at the same time 
and at the same temperatures, yet wide variations 
in hardenability persisted. There was no reason to 
believe that the rolling temperature had any signi- 
ficant effect on this hardening variation. As to 
the time allowed for mass effect, one hour per inch 
of diameter had been given at the soaking tempera- 
ture, and this, it would be agreed, was more than 
adequate. Mr. Service had also referred to very 
large bars, but the Jominy test did not apply to 
them. Something like 2 in. or 3 in. was the maxi- 
mum diameter, and, with air hardening, the size 
was not as large as that. He agreed with Mr. 
Bucknall that the work should be extended along 
the lines suggested, and added, in reply to Mr. 
Whiteley, that the importance of the S-curves was 
fully appreciated by the Sub-Committee. More 
attention would be paid to these in the future, but 
at the same time, it was difficult to reconcile con- 
tinuous cooling with isothermal-transformation dia- 
grams and the answer to this question might not 
be found as easily as Dr. Whiteley had implied. He 
agreed with Mr. Burton that “surface material” 
was not perhaps an ideal term, and it might be 
that surface hardenability was associated with 
columnar structure, but this was a point which 
had not been decided by the Sub-Committee. In 
reply to Mr. Brown, the fact that a wrought bar 
had not been specified had been quite deliberate, 
the object being to allow latitude in testing. Thus 
it might be desired to test a casting, and in that 
event it would be futile to have a test on a wrought 
bar. 


COMPOSITION AND HARDENABILITY. 


A discussion on “‘The Influence of Chemical 
Composition on Hardenability,” based on the Sub- 
Committee’s conclusions that a wide variation in 
end-quench hardenability may exist between differ- 
ent casts of steel produced to the same specification, 
and that the hardenability of a steel cannot always 
be calculated with satisfactory accuracy from a 
knowledge of the chemical composition and grain- 
size, was then introduced by Mr. J. Glen. 

The discussion was opened by Mr. J. Woolman, 
who stated that since Grossmann had first attempted 
to assess the effect of chemical composition on 
hardenability, it had been made quite clear that the 
problem was not as simple as he had indicated, 
because the hardenability effect of one element was 
appreciably affected by the presence of another. In- 
deed, Grossmann had realised this later, when he had 
adopted the idea of using multiplying factors 
instead of addition factors. Mr. Glen’s work was 
welcome because he had emphasised the difficulty 
of assessing adequately hardenability from composi- 
tion. The fact should not be lost sight of that the 
main application of hardenability data was in 
connection with the heat treatment of bars, and the 
symposium indicated that any conclusions on the 
effect of composition, based on the Jominy test, 
were little more than qualitative. The next speaker, 
Dr. N. P. Allen, said that, in his opinion, Grossmann 
had something to answer for in setting out on what 
was a false attack. There was sufficient information 
available at the time for Grossmann to know that 
his multiplying-factor idea was essentially a wrong 
idea and would not work. What needed doing was 
to divide the problem into its various parts and 
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study the effect of each alloying element, but this 
would take a long time. Meanwhile, Mr. Glen’s 
work would be found to be a mine of information 
and a guide of what the general effect might be 
expected to be. 

Dr. L. K. Jeniéek spoke of the effect of small 
changes in the chemical composition of steel on the 
hardenability and of the influence of the method of 
manufacture. Experiments carried out with a cer- 
tain composition of steel made in four different 
types of furnaces, namely, open-hearth, electric-arc, 
duplex open-hearth and electric, and Kjellin electric, 
had shown that small changes in chemical composi- 
tion enabled steels possessing reasonable harden- 
ability to be obtained. The next speaker, Mr. E. H. 
Bucknall, said that Mr. Glen had shown that the 
problem under discussion was more complex than 
Grossmann had indicated, although Mr. Glen 
seemed to favour some of Grossmann’s ideas to a 
greater extent than others would feel was justified. 
With regard to Mr. Glen’s observations on the 
effect of additions of boron and aluminium on the 
hardenability of alloy steels, he had shown, as had 
been found by others, marked effects as a result of 
such additions. The question should be raised, 
however, as to what steps were taken to ensure that 
the results were correctly interpreted, having regard 
to the difference between American and British 
experience in this respect. It was known for certain 
that boron exercised a considerable effect on the 
mechanism of transformation in steels, but there 
were numerous elements which might either be 
introduced intentionally during steelmaking, or 
creep in incidentally, and have beneficial effects on 
hardenability in consequence of their effect on the 
transformation characteristics. Dr. R. Genders, 
who closed the discussion, said that he was rather 
an admirer of the American habit of becoming 
enthusiastic over a new method of approach and of 
over-simplifying it in an endeavour to “get it 
across” and interest the widest possible circle of 
persons. Jominy’s early work was a brilliant 
attempt to secure, in a simple manner, results which 
had previously taken very much longer to obtain. 
After a brief reply from Mr. Glen, the President 
adjourned the meeting until the afternoon. 


PREDICTION OF HaRDNESS FROM HARDENABILITY 
CURVES. 


The discussion on the symposium on the ‘“* Harden- 
ability of Steel,” on the afternoon of Wednesday, 
May 14, was divided into two parts. The first, 
which dealt with “‘ The Prediction of Hardness and 
Transformation Ranges from End-Quench Harden- 
ability Curves,” was introduced by Mr. T. F. 
Russell. It was based on the Hardenability Sub- 
Committee’s conclusions that the hardness traverse 
curves of an oil-quenched bar cannot be derived 
consistently, with adequate accuracy, from a single 
end-quench curve ; that the hardness of a quenched 
and tempered bar, however, may be derived with 
satisfactory accuracy from an end-quenched and 
tempered test-specimen ; and that the transforma- 
tion-temperature ranges of steels, during continuous 
cooling, can be determined approximately from a 
series of interrupted end-quench tests. 

Dr. N. P. Allen, who opened the discussion, stated 
that entire confidence could be placed in the calcu- 
lations that had been carried out, but, at the same 
time, it was necessary to examine the assumptions 
behind these calculations. In the first place, it 
was assumed that if, in two pieces of the same kind 
of steel, the cooling rates were the same at two 
points, the hardness and general properties would 
be the same. No one could quarrel with this, 
but there were also other assumptions which were 
not necessarily so acceptable and made the problem 
a very complicated one. For example, it was very 
noticeable, throughout the symposium, that the 
various workers had had the greatest difficulty in 
assigning a quenching intensity figure to any parti- 
cular quenched alloy and he had the suspicion that 
the quenching intensity of an alloy was not constant 
but was a function of the hardening capacity of the 
steel and also of the size of the bar. In this connec- 
tion, an account of some work done by Pumphrey 
and Jones was shortly to be published. In this, 
these authors had measured the quenching inten- 
sities directly and found, with certain bars, that the 








effective quenching intensity varied according to the 
temperature of the steel and also according to the 
size of the bar. This confirmed the general impres- 
sion left from the work described in the symposium, 
namely that there was difficulty in fixing quenching 
intensities and that there was a real doubt whether 
the quenching intensity was constant. 

The only other speaker, Mr. E. H. Bucknall 
said that Mr. Russell had given the impression that 
the only absolutely sound use of the Jominy test 
was as a workshop tool for deciding whether one 
test bar had an equal, greater or smaller hardened 
length than another, when quenched. This, how- 
ever, was liable to lead into error. It was reassuring 
that the Sub-Committee had been able to conclude 
that provided due notice was taken of the variations 
of hardenability across the section, a good correla- 
tion could be obtained between end-quench results 
and cross-sectional hardness results. This con- 
clusion, however, appeared to be at variance with 
those in a recent paper by Murray on work done 
at the Battelle Memorial Institute. 

Mr. Russell replied briefly and the meeting 
passed on to the second part of the discussion. 


HARDENABILITY AND MECHANICAL PROPERTIES. 


The second part of the discussion on Wednesday 
afternoon was upon the subject of “‘ The Influence 
of Hardenability on Mechanical Properties.” The 
discussion, which was introduced by Mr. W. E. 
Bardgett, was based on the Sub-Committee’s 
conclusion that the combination of mechanical 
properties obtained from steel that has been 
quenched and subsequently tempered in the range 
500 deg. to 650 deg. C., depends on the hardness 
developed by quenching, but that there are serious 
difficulties on the way of interpreting end-quench 
curves in terms of the ability of steels to attain a 
required combination of mechanical properties. 

The discussion was opened by Mr. H. H. Bull, 
who stated that to be of any value in a steelworks 
the Jominy test must afford a quick and ready means 
of assessing the mechanical properties of a cast of 
steel. The work in this section had shown, however, 
that the Jominy test failed not so much as a harden- 
ability test but as a measure of mechanical proper- 
ties and, particularly, toughness. There was no 
doubt that the steelmaking industry would welcome 
any ready means of assessing the properties of a 
steel—and assessing them quickly. Therefore, if 
the Sub-Committee could provide a substitute for 
the Jominy test this would prove invaluable. It was 
not clear from the symposium whether the test 
pieces, after tempering, were cooled in air or in 
water, and he wondered whether temper-brittleness 
had crept into some of the casts. 

Mr. F. E. Stokeld said that in the drop-forging 
industry a very large variety of heat-treatable 
steels were dealt with, all of which must give the 

ified mechanical properties before delivery. 
With some steels, difficulties were few and far be- 
tween, but with others they were more numerous. 
Where difficulties arose, they were apparently due 
to lack of hardenability. This phenomenon was the 
more troublesome to drop forgers as they endea- 
voured to avoid the use of water quenching, which 
was a dangerous procedure owing to the cracking 
propensities of forgings having uneven sections. 
On account of the necessity for using oil quenching 
whenever possible, they could not afford to make 
forgings from steels ing abnormally-low, 
hardenability characteristics. There was a real 
need for a quick and accurate method of obtaining 
the required information in regard to hardenability 
before a steel was taken into’ use for processing 
prior to final heat treating. In the absence of 
such information, difficulties arose which caused 
losses, and any improvements on methods and 
practices, or any new tools for the assessment of 
material quality, would be most welcome. 

Mr. E. H. Bucknall said that Mr. Stokeld could 
use the Jominy as a preliminary selection test to 
eliminate from consideration all materials in a 
series of specimens which were obviously out of 
court. The next speaker, Lt.-Col. T. B. Biernacki, 
said that the Jominy test was obviously confined 
to one property, namely, the hardness of a given 


as 

relationship had been established between mechanj. 
cal properties and hardness, unless it was the very 
approximate one between tensile strenzth ang 
hardness. Consequently, he was-not surprised that 

in this work, the attempt to establish a relationship 
between the results of Jominy tests and the mech. 
anical properties was not successful. Mr, J, p 

Hannah, who spoke next, said that there were 
certain fields in which the Jominy test could be most 
helpful. Thus, for certain purposes, high-carbon 
and tungsten tool steels were used in the unt«mpered 
condition and the sequence of hardening employed 
presented an exact analogy to that which o)taineq 
in the Jominy test-piece. The last speaker, Mr, A. 
Preece, asked whether the Sub-Committee had con. 
sidered the diffusion rates of carbon and other 
elements in the steels they had studied. Funda. 
mentally, hardenability was a problem in diffusion 
and any information obtainable from research of 
this type might be of use in the solution of the 
main problem. 

In a brief reply, Mr. Bardgett said that as regards 
temper-brittleness, the steels used had been either 
free from temper-brittleness or were oil-quenched 
from the tempering temperature. There was no 
question at all of the importance of the measure. 
ment of diffusion and its bearing on hardenability, 
and the Sub-Committee would bear this in mind 
when considering future work. In a brief summing 
up, Mr. D. A. Oliver, the chairman of the Sub. 
Committee, said that when they had commenced 
their task they had very little experience of the 
Jominy test and that was why they had gone slowly 
and had attempted to examine all the claims made 
for the Jominy test. Apart from this test, however, 
there was, in the symposium, a mass of very careful 
experimental work on the British En steels which 
could be looked upon almost as an encyclopedia of 
heat treatment. He had to announce that the 
Sub-Committee’s life was coming to an end. Its 
parent Committee had already “‘ passed on with 
honour ”’ and the Sub-Committee was due to follow 
it at a not distant date. He was glad, however, 
that the British Iron and Steel Research Associa- 
tion, through its Thermal Sub-Committee A, was 
probably going to absorb a large proportion of the 
membership, and that hardenability, in future, 
would be studied side by side with isothermal and 
other research methods. Suggestions for future 
work should be sent to Dr. M. L. Becker, of the 
British Iron and Steel Research Association, who 
would see that they reached the reconstructed 
committee charged with carrying on this work. 


(To be continued.) 





CONTRACTS. 


Messrs. F. PERKINS, LIMITED, Peterborough, have 
obtained a contract for their P 6 Diesel engines to be 
fitted into 100 O Dp iger road vehicles ordered 
by the municipality of Baghdad, Iraq. 


THE BURNTISLAND SHIPBUILDING COMPANY, LIMITED, 
Burntisland, Fife, have secured a contract to build two 
single-screw motor colliers of the up-river type, each of 
2,700 tons deadweight carrying capacity, for the Gas 
Light and Coke Company, London, the managers for 
whom are Messrs, Stephenson Olarke, Limited. One 
of the vessels will be built at the Burntisland Shipyard 
and the other by the firm’s associated company, MESSRS. 
HALL, RUSSELL AND COMPANY, LIMITED, Aberdeen. 
Each of the vessels will be propelled by a Diesel 
engine built by BRITISH POLAR ENGINES, LIMITED, 
Glasgow. 

Messrs. RICHARD DUNSTON, LIMITED, Thorne, near 
Doncaster, have received an order from the London 
Midland and Scottish Railway for a _ twin-screw 
Diesel-engined tug for use in Wyre Docks, Fleetwood, 
to replace an old steam-driven tug. The new 
vessel will have an overall length of 75 ft., a beam of 
16 ft., and a depth of 9 ft. She will be fitted with two 
Ruston and Hornsby six-cylinder engines having oil- 
operated reverse reduction gear and will also be equipped 
with two fire and salvage pumps, each of 350 gallons per 
minute capacity, driven by the rain engines. 


Messrs. FRANCIS MORTON AND COMPANY, LIMITED, 
Hamilton Ironworks, Garston, Liverpool, have received 
an order for the steelwork to be used in connection with 
the reconstruction of the superstructure of the bridge at 
Long Buckby, Northampton, carrying the Northampton- 
Rugby section of the London Midland and Scottish 








steel. As was well known, up till the present no 


Railway main line over the Daventry Road. 
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MOTORS. 





LIGHT-WEIGHT TRACTION MOTORS 
FOR THE SOUTHERN RAILWAY. 


Ir has been the policy of the Southern Railway since 
direct-current electric traction was first introduced 
on the then London and South Western system, in 
1915, to use totally-enclosed motors on the stock 
operated by multiple-unit control. Although such 
motors are larger and heavier than those of the venti- 
lated type, this procedure has proved sound from the 
operating point of view, as is shown by the fact that 
breakdowns have been rare and maintenance costs low. 
At the present time, however, higher accelerations and 
higher average and maximum train speeds are being 
considered. In addition, the continued increase in 
the number of electric vehicles and the progressive 
improvements in traction-motor design have indicated 
that the adoption of a lighter ventilated motor would 
be an advantage on both the suburban and express 
services. In particular, the adoption would give 
a higher continuous motor output and a reduction in 
deadweight, thus facilitating higher acceleration, 
economising electricity consumption and lessening 
the mechanical stresses on the bogies and track. 

With these ends in view, the development of a suit- 
able motor was therefore undertaken as opportunity 
offered during the war, and preliminary tests were 
catried out. These tests having proved satisfactory, 
the first four of the new motors have recently been 
completed and have been installed on a suburban 
train. ‘These motors have tapped fields and are de- 
signed so that they reproduce the characteristics of the 
standard suburban motor and standard express motor 
on full and weakened fields, respectively. They can 
therefore be used on both types of service. Maintenance 
procedure, with consequent reduction in costs, will also 
be simplified by this interchangeability. The additional 
field cable thimble is housed, for convenience, in a 
dummy terminal in the motor-connection box on the 
coach underframe. It is not the intention at the 
moment to add field-tap contactors to the motor 
control gear. Comparative particulars of the original 
suburban and express-type motors, as well as of the new 
light-weight motor, are given in the table below. 


Particulars of Southern Railway Traction Motors. 














Motor. Suburban. Express. | Light-Weight. 

Total weight, tons .. 3-6 3-38 | 1-92 
H.P., max. accelerat- | 

ng .. oe 300 210 | 300 
H.P., continuous ~~ 7 180 
Type .. ; Totally Totally Ventilated 

enclosed enclosed 

Max. safe armature 

speed, I.p.m. me 1,600 1,680 2,550 
Gear ratio 21:59 23 : 57 } 17: 65 

| 











The appearance of the motor when mounted on the 
bogie and with the commutator cover removed is 
shown in the accompanying illustration. The fan 
is at the pinion end, the air-inlet flange being visible 
on the left. Six connecting leads are shown, the third 
from the right being the return connection to the motor 
frame. The use of roller axle-suspension bearings in 
addition to armature bearings may be described as 
very attractive from a maintenance point of view, and 





we understand that their adoption was carefully con- 
sidered. It was finally decided, however, that success- 
ful as they had been on traction systems with an 
insulated return, their employment on a running-rail 
return system might lead to trouble, owing to the 
fact that under overload or fault conditions it is difficult 
to shunt them effectively with an axle earth-brush. 
Damage from the pitting of the races and rollers is 
also likely to result. Although, therefore, sleeve bearings 
have been retained, they have been improved by sub- 
stituting fabricated designs for the usual] heavy cast-steel 
caps and oil boxes, with a consequent saving of 50 per 
cent. in weight and a two-fold increase in oil capacity. 

As this is a trial installation, it was felt to be desirable 
to arrange the additional space required for the self- 
ventilated motors in such a way as to involve the 
least possible alteration to the coach body-work and 
underframe. In the unlikely event of the new motors 
not proving satisfactory, they can therefore be replaced 
by the standard suburban motor with little trouble. 
The desirability of providing for this contingency has 
necessitated making the motor leads longer than they 
will be in the final design, so that they can be brought 
back to an existing connecting box. 

The ventilating air is drawn through ducting in the 
guard’s van from a settling chamber, which is supplied 
through louvred openings in the coach roof. Each 
motor requires 600 cub. ft. of air per minute when the 
coach is running at 60 m.p.h. Ample duct area is 
therefore necessary, though the ducts themselves have 
been kept as flat as possible for the sake of appearance. 
As no experience under Southern Railway running 
conditions was available, it was thought best to err 
on the side of safety. The settling chamber in the roof 
was therefore included in the layout, so that as much as 
possible of the dust and moisture in the incoming air is 
deposited clear of the motors. The ultimate aim is an 
arrangement which will run between major overhauls 
(a period of 12 to 16 months) without cleaning. 





COAL CONSUMPTION IN PAPER INDUSTRY.—It is stated 
in The Board of Trade Journal that an average of from 
1} tons to 2 tons of coal are consumed in the production 
of 1 ton of paper or cardboard. 





** NICKEL CasT-IRON FOR ENGINEERS.”’—A revised edi- 
tion of their publication, Nickel Cast Iron for Engineers, 
has been issued by the Mond Nickel Company, Limited, 
Grosvenor House, Park-lane, London, W.1. It contains 
much information which designers will find useful in 
their choice of materials. Copies are available gratis. 





THE BRITISH INDUSTRIES FaIR: ERRATA.—Messrs. E. 
Boydell and Company, Limited, have drawn our attention 
to certain errors, which we regret, in the description of 
their Model 20 B Muir-Hill dumper, on page 374, ante. 
The oil-bath air cleaner, of course, cleans the induction 
air; the omission of some intermediate words made it 
appear that the engine cooling air was thus cleaned. 
The statement that the brakes are actuated by “ either 
right-foot pedals and operating on all links”’ should 
read “ the right-foot pedalin either direction of travel ”’ ; 
and the reference in the same paragraph, to anti-rattle 
fabric ‘‘ on the base ” should read “‘ on the base of the 
runners.” 





RESEARCH ON ROLLING MILLS. 


Tue Rolling Mill Committee of the Iron and Steel 
Industrial Research Council was formed in 1930 under 
the chairmanship of the late Mr. L. D. Whitehead. The 
early work of the committee was concerned essentially 
with factors determining the efficiency of rolling-mill 
operation, including studies of cost data, power con- 
sumption, production studies, and roll design. In 
1936, following a discussion by the Metallurgy Research 
Board of the Department of Scientific and Industrial 
Research, a communication’ was addressed to the 
Research Council emphasising the desirability of 
research on rolling-mill design in the United Kingdom. 
There were a number of experimental rolling mills 
available at different centres in this country and a 
panel consisting of the late Mr. W. R. Barclay as chair- 
man and Messrs. G. M. Brown, E. C. Evans, W. W. 
Franklin, and G. A. V. Russell, was appointed to inspect 
these plants and to determine whether they were 
suitable for use in a broad and comprehensive scheme 
of research. The panel reported to a conference held 
in May, 1932, under the chairmanship of Sir William 
Larke and expressed the view that there was no 
experimental mill available in Great Britain, at that 
time, which would offer suitable facilities, or which 
was equipped with the necessary apparatus for the 
range of research work envisaged. Pending the provi- 
sion of such a mill it was recommended that the 
examination of published literature on the subject of 
rolling-mill research, which work had already been 
started, should be extended and brought up to date. 
A second recommendation was that a survey should be 
made of the existing unpublished technical knowledge 
of rolling-mill operation and that this should be cor- 
related and disseminated. In the third place, the 
instruments available for rolling-mill research should be 
examined and a report submitted. Finally, it was 
recommended that investigations should be instituted 
at selected mills where facilities might be obtained for 
working on ferrous and non-ferrous metals. 

A Rolling-Mill Research Sub-Committee was formed, 
but largely owing to the intervention of the war, it 
was not found possible to erect a new experimental mill 
of the character required. In 1942, however, the 
scholarship for the study of the cold-working of metal, 
presented by the Worshipful Company of Ironmongers 
and tenable at Sheffield University, was temporarily 
suspended owing to war conditions and the authorities 
of the Metallurgical Department of the University and 
the donors of a two-high cold-rolling experimental mill 
in the department allowed this to be taken over. The 
rolling mill was equipped with Ward-Leonard control, 
regulating gear, coilers and tensioning equipment to 
allow of strip being rolled at varying speeds and under 
constant and controlled tension. Hot-rolling experi- 
ments had to be postponed. Up till the end of 1944 
the work was financed largely by contributions fron: 
the Steel Works Plant Association, Messrs. W. H. A. 
Robertson and Company, Limited, Bedford, and the 
British Non-Ferrous Metals Research Association, 
supplemented by an important grant from the Iron 
and Steel Industrial Research Council. The direction 
of the work has now been taken over by the British 
Iron and Steel Research Association. 

The first report of the Sub-Committee has now been 
published and it was submitted for discussion during 
the annual general meeting of the Iron and Steel 
Institute, in London, on May 16. It is designated 
Special Report No. 34 of the Iron and Steel Institute, 
and ag is usually the case with such publications, is 
divided up into a number of sections, each of which is, 
in effect, a complete paper on a particular aspect of the 
research work in hand. The present report consists 
of five sections, the first of which is an introduction by 
Mr. Edgar C. Evans, formerly secretary of the Iron 
and Steel Industrial Research Council. Mr. Evans 
deals with the history and progress of the work of the 
Sub-Committee and we have freely quoted his remarks 
in our first two paragraphs. Section II is entitled 
“* A Critical Survey of Published Literature on Rolling- 
Mill Research,” by Dr. L. R. Underwood andin this the 
author states that the purpose of the review is to 
examine the present position of rolling-mill research as 
revealed in published articles, with a view to deter- 
mining which problems need further investigation and 
which fields of research are likely to be most fruitful. 
Dr. Underwood comes to the conclusion that there are 
certain very definite primary problems in rolling-mill 
research which require further elucidation and that the 
solution of these would once and for all lay a firm foun- 
dation for botb hot and cold rolling, and for ferrous 
and non-ferrous metals. He therefore suggests that 
this work should be made the main purpose of the 
Sub-Committee. The proposed scheme of research 
would involve the quantitative verification of von 
Karman’s and other friction-hill theories of the pressure 
distribution between the roll and the material; the 
experimental determination of the natural resistance to 
flow, free from friction effects, for hot and cold rolling; 
the investigation of the effect of front and back tension 
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in cold rolling ; and the investigation of the magnitude 
and effect of roll flattening. 

In Section III of the report is given a description of 
the ‘‘ Sheffield Experimental Cold-Rolling Mill,” by 
Dr. Hugh Ford. As stated in Mr. Evans’s introduction, 
the mill is of the two-high type and is situated in the 
Cold-Working Research Laboratory of the University 
of Sheffield Department of Metallurgy, which is under 
the direction of Professor J. H. Andrew. The mill 
is a 10 in. by 10 in. single stand with reduction gear 
drive from a 120-h.p. motor. It was installed in 1928 
and in view of the programme of investigations envis- 
aged, it has been equipped with the latest type of 
electrical drive and control gear, and generally modern- 
ised by the Iron and Steel Industrial Research Council. 
Special instruments have been designed and con- 
structed to enable the required measurements to be 
made. and these instruments have been thoroughly 
tested. The equipment is complete and the experi- 
mental programme is well started. The results of the 
experiments will be presented through the appropriate 
committees of the British Iron and Steel Research 
Association, which have now taken over the work. 
Dr. Ford continues that it is hoped to extend the pro- 
gramme as the work progresses and to build up a centre 
for rolling-mill research. Researches of this type have 
been in progress for many years in other countries, 
particularly on the Continent, where equipment and 
measuring apparatus have been installed and research 
teams trained in the technique. This is the first 
systematic attempt in this country to investigate the 
physical and engineering aspects of the deformation of 
metals in the rolling process, and it is believed that the 
equipment represents a great advance on previous 
installations and will allow of the examination of 
factors which could not be studied before. 

Section IV is entitled “‘ The Measurement of Roll 
Force,” and is by Mr. A. L. M. Douglas and Dr. Hugh 
Ford. These authors state that an instrument was 
required which would be sufficiently accurate for 
laboratory research, suitable for arranging in a portable 
form, and robust enough for measurements to be made 
on works plant. It was also desirable to have a high 
speed of response, so that problems such as the shock 
loading which occurs when the material enters or leaves 
the roll-gap could be properly investigated. The unit 
developed for the present researches is mounted 
between the chock and the screw, and full-scale deflec- 
tion is obtained for a movement of about 0-001 in. 
Such a displacement does not seriously affect the rolling 
process. In the portable load meter used the force is 
taken on a steel cylinder within which the inductive 
unit is housed and so designed that the nominal maxi- 
mum load causes a compression of about 0-0014in. The 
same inductive unit is used in all cylinders, irrespective 
of the nominal maximum loading. The load cylinder is 
mounted between two pressure pads which take the 
force between the chock and the screw and distribute 
it over the ends of the cylinder. The lower pad is 
flat on. both ends except for a small locating spigot 
which fits into the cylinder bore. The upper pad is 
similarly flat on the bottom surface, but is designed to 
take a hardened steel disc in a recess on the top. The 
whole of the internal machining of the cylinders is done 
at one setting to ensure concentricity and parallelism of 
all the surfaces; close limits are maintained so that 
assemblies are interchangeable. A further advantage 
is that when the dimensions are adhered to closely, the 
characteristics of the calibration curve for the electrical 
output can be repeated fairly exactly as between one 
unit and another. 

The fifth, and last, section of the report dedcribed 
‘** A Simple Method of Calculating Roll Pressure and 
Power Consumption in Hot Flat Rolling”; it was by 
Dr. E. Orowan and Mr. K. J. Pascoe. These authors 
state that it is easy to obtain a simple approximate 
method of roll-load and torque calculation for hot 
tolling, as, owing to the absence of lubrication the 
coefficient of friction is very high. Consequently, at 
relatively low values of the roll pressure the product 
of the surface pressure and the coefficient of friction 
exceeds the value of the yield stress, in shear, of the 
material being rolled. In this case, the compressed 
material is ‘‘ extruded ” from the roll gap by internal 
shear rather than by slipping at the surface of the rolls. 
The frictional force, per unit area of the roll surface, 
is then simply the yield stress in shear ; the value of the 
coefficient of friction does not enter into the calculation 
and a knowledge of it is unnecessary. In addition to 
this simplification, most types of hot rolling need only 
moderately-accurate approximations to obtain a 
reasonably accurate final result. This is because the 
thickness of the rolled stock, when compared with the 
length of the arc of contact, is usually so large that the 
contribution of the friction to the roll pressure is rela- 
tively small, and an error in its calculation causes a 
much smaller percentage of error in the final result. 
The only exception to this is found in the hot rolling 
of thin strip or sheet ; here it is necessary to check the 
accuracy of the approximate method in doubtful cases 


LABOUR NOTES. 


Two resolutions which have been sent in for discus- 
sion at the Labour Party’s annual conference deal with 
the employment of juveniles. One ests that an 
Act of Parliament should be passed forbidding the 
employment of young persons under the of 18 for 
more than eight hours in any one day and also their 
employment on night shifts, and the other asks the 
Government to give immediate effect to the Ince 
Report on the guidance of juvenile labour, particularly 
its provisions relating to the guidance of juveniles into 
essential industries. The writer of the editorial notes 
in the May issue of the Amalgamated Engineering 
Union’s Journal says: ‘‘ We are interested in these 
resolutions, because our union has taken up, with the 
Trades Union Co General Council, the —_—— 
that a conference should be called to set up a National 
Trade Union Movement. What we have in mind is 
the extension and development of those special forms 
of organisation for young workers which are not so 
common in our Trade Union Movement as they are 
among Continental Trade Unionists.” 


‘“* In our own union,” the writer continues, ‘‘ we have 
established a Youth Organisation. We believe that the 
only other union which has encouraged organisations 
on similar lines is the Civil Service Clerical Association. 
A year ago, we invited the T.U.C. General Council to 
consider the question of affiliating such youth organi- 
sations as we have established to the officially-sponsored 
Youth Service—a form of organisation which enlists 
the active interest not only of the Ministry of Education, 
but also of local education authorities and numerous 
voluntary bodies interested in the welfare and education 
of youth. A National Youth Committee co-ordinates 
this youth service, and industrial representatives are 
included, but we are of the opinion that trade union 
interests and influences are not as strong as they should 
be inside the youth service organisation.” 


“‘ The employment of juvenile labour,” he concludes, 
“* is only one of the problems affecting youth with which 
the Labour Movement must concern itself. With the 
raising of the school-leaving age, and the wider educa- 
tional facilities provided by the re-organisation of our 
educational system under the 1944 Act, it is essential 
for our Movement to interest itself actively in the 
organisations that are being planned to care for young 
people. The unions, in our opinion, have a very 
important contribution to make to the development of 
youth organisations.” 


Returns received from branch secretaries indicate that 
at the end of April the membership of the Amalgamated 
Engineering Union was 814,172—an increase of 6,342 
compared with the position at the end of March. 
During April, sick benefit was paid to 6,178 members— 
a decrease of 1,676—and superannuation to 19,118 
members—an increase of 71. Unemployment benefit 
was received by 2,852 members—a decrease of 6,840— 
and the total number of unemployed members was 
7,085—a decrease of 8,316. There are 2,322 branches. 


Mr. Tanner mentions in the May issue of the Amal- 
gamated Engineering Union’s Journal that, at a recent 
meeting of the Engineering Advisory Council of the 
Confederation of Shipbuilding and Engineering Unions 
consideration was deferred on two proposals relating to 
shop stewards. One was that an approach should be 
made to the Engineering and Allied Employers’ Na- 
tional Federation with the object of securing an 
agreement under which shop stewards would obtain 
“* private facilities to discuss their business in all works’ 
premises during working hours, without loss of pay.” 
The other was that application should be made to the 
Engineering and Allied Employers’ National Federation 
for the official recognition of shop stewards. 


According to a statement issued by the Ministry of 
Labour and National Service, the number of insured 
persons registered as unemployed on April 14, the day 
of the last count, was 426,989, compared with 764,848 
a month earlier and 401,249 in January. Of the April 
total, 309,280 were men, 9,063 boys, 101,757 women, 
and 6,889 girls. In addition, there were 15,752 unin- 
sured unemployed, including 8,201 boys and girls under 
16, who had not yet entered industry. The total of 
426,989 includes 45,861 married women, some of whom 
are probably retiring from industrial employment, and 
21,706 ex-Service men and women who had had no 
employment since leaving the Forces. 


Mr. Lawther, the President of the National Union 
of Mineworkers, stated last week that the industry’s 
man-power had risen by 20,208 in the first 18 weeks 





by the more accurate graphical or numerical calculation. 


of this year. At that rate, he reckoned, the Govern- 


ment’s et of 730,000 employees before the end of 
1947 should be reached with ease. The number on 
the books at the end of the 18 weeks was 712,(00, 


It is stated that anomalies, particularly in wage 

gevesenta, which are due to the introduction of the 
ve-day week are being discussed by the National 

Coal Board and the National Union of Mineworkers. 
In the case of some surface workers who are engaged 
for six or seven days a week under contract of service, 
agreement has been reached. In futute, they are to 
have a five-day contract under which they will be paid 
the wages for six days. For work on Saturdays they 
will be paid at the rate of time and a half, ani for 
work on Sundays at the rate of double-time. Other 
wage agreements for which the union intends to press, 
affect colliery office staffs and employees in brick yards 
and ancillary industries which have been taken over 
by the National Coal Board. 

At May 10, there were 384 Polish miners at work in 
British coalfields ; 1,435 were being trained, 1,330 were 
waiting for training places, and 1,300 were waiting to 
be interviewed. In order to avoid unreasonable 
objections to the employment of Poles, the executive 
committee of the National Union of Mineworkers 
decided on Thursday last week that all local objections 
should be investigated by an official of the union 
who would discuss the matter with the members of the 
branch concerned. It was also agreed that an official 
of the union should accompany representatives of the 
Ministry of Labour and National Service and the 
National Coal Board at any local meetings held to 
consider the employment of Poles at a particular pit. 


Mr. Deakin, the general secretary of the Transport 
and General Workers’ Union, believes that there is 
no magic remedy for the unofficial strike ; the only 
hope of preventing stoppages of the character lies, 
he suggested in the course of an interview by the 
Labour correspondent of the Manchester Guardian, 
“in an intensive campaign by the trade unions to 
educate their members ’’—to explain to them how their 
union works and what the machinery of negotiation 
means. While praise cannot reasonably be withheld 
from the Transport and General Workers’ Union for its 
efforts to “‘ educate ”’ its members, the various unofficial 
stoppages which are hindering production and penalis- 
ing large sections of the community, suggest that the 
rank and file of organised labour are less in need of 
“education ” than Mr. Deakin believes them to be. 


The technique of the unofficial strike is practically 
the same in every instance. The object of most of 
them is to press for a wage increase or an improvement 
in working conditions, or the removal of a higher 
fellow worker, and to tighten the screw, so to say, by 
dislocating the country’s road, rail, and sea communi- 
cations, and interrupting its supplies of food, fuel, 
and the raw materials of industry. No citizen in the 
true sense of the word, is in need of “ education ” to 
realise that that is wrong. Still if the efforts which 
Mr. Deakin and his executive are making induce the 
headstrong amongst the rank and file to realise that it 
is wrong, much good may result. 


The annual conference of the Railway Clerks’ 
Association—which met at Torquay last week— 
endorsed by a large majority a declaration in favour 
of seeking to secure by constitutional means “ 100 per 
cent. membership” of their union. The resolution 
on the subject expressed the opinion that all employees 
in industry should be members of a trade union affiliated 
to the Trades Union Congress, but admitting the 
individual’s right to choose his own union within the 
industry concerned. The delegate who opened the 
discussion on it, said that three principles were involved 
that were an integral part of the British character— 
freedom of conscience, the right of free association, and 
the right of small unions to represent certain types of 
interest. In the course of a reference to the subject 
of the “ closed shop,” another delegate said that, in his 
opinion, concentration of power in any quarter had to 
be watched very closely. 


Mr. Isaacs, the Minister of Labour and National 
Service, presided at a meeting in London, on Wednesday 
last week, of the National Joint Advisory Council for 
Industry. There was so much to discuss that considera- 
tion of a number of questions had to be deferred, and 
the meeting was adjourned until June 5. At its close, 
the following official statement was issued: ‘‘ Further 
consideration was given to the interim report of the 
Cost of Living Advisory. Committee, with special 
reference to the date on which the existing cost-of-living 
index should be terminated, and the new interim index 
of retail prices started. The council also discussed 
certain aspects of the White Paper, ‘‘ Economic 





Survey for 1947.” 
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PROGRESS IN TELEPHONY AND 
TELEGRAPHY: 


(Concluded from page 403.) 


Ix 1940 all submarine telephone cables linking 
Britain with the Continent were severed, only those 
to Northern Ireland, Eire, the Isle of Man and some 
of the Scottish Isles remaining in operation. During the 
war additional cables were laid in home waters ; these 
were co-axial, insulated with paragutta dielectric 
to 0:62 in. diameter. Circuits were provided over these 
cables by means of standard carrier-telephone equip- 
ment, together with high-power transmitting amplifiers 
and directional filters to enable the same cable pair 
to be used for two directions of transmission in 
different frequency ranges. Special attention was 
given to methods of providing the maximum number 
of circuits with a view to the most efficient utilisation 
of the cables. Special mention should be made of the 
cross-Channel cables provided and equipped for the 
jnvasion of Europe in 1944. Prior to the invasion, 
many routes were planned and provided for; events 
moved in such a way, however, that they were not all 
equipped. The earlier cables were insulated with 
paragutta, but as stocks became exhausted polythene 
was substituted ; this reduced the attenuation coeffi- 
cient and made it possible to work over rather greater 
lengths than were originally planned. The terminal 
equipment used on the cross-Channel cables was based 
on developments carried out earlier in the war. Three 
types of system were used, the first providing four 
circuits per cable on the longest routes, the second 
12 cireuits per cable on the medium routes, and the 
third 60 circuits per cable across the Straits of Dover. 
In all, ten new co-axial submarine cables were laid 
before the cessation of hostilities in Europe. With 
four pre-war cables restored to service, these provided 
a total of 185 circuits as compared with a ity of 
215 in 1939; the capacity has been increased since to 
235 circuits, nearly 90 per cent. being in use. The 
first cable was completed between Southbourne, near 
Bournemouth, and the beach-head on June 9, 1944, 
and was in full service on June 12, only six days after 
the initial landing. The second cable was completed 
on June 17, and, with a length of 109 nautical miles, 
was the longest submarine cable in the world used for 
carrier telephony. By July 3, four cables had been 
completed. 

The means by which the maximum number of cir- 
cuits could be obtained over submarine cables has 
already been mentioned ; the full application of sub- 
merged repeaters would clearly enable such systems 
to be planned economically with little regard for dis- 
tance. The use of submerged repeaters had been envi- 
saged for a number of years, and in America experi- 
mental units designed for use in a transoceanic cable 
had been under test since before the war. Great Britain 
was, however, the first to utilise them in working 
cables, a repeater being laid in June, 1943. Present 
application is confined to shallow waters, that is, to 
Continental cables and those in home waters. There 
are considerable problems still to be solved before 
repeaters can be built for ocean depths; not only 
must the structure be capable of withstanding hydro- 
static pressures of 2 tons to 3 tons per square inch, but 
the equipment, including valves, must have an 
life of many years. For shallow waters, however, the 


present technique is reasonably satisfactory, though | in 


valves with a life of more than five years are an 
urgent necessity. Apart from this, there is little to 
prevent a more general application in the near future. 

The internationally agreed band-width for telephone 
circuits is 300 to 3,400 kilocycles per second, and this 
was met by the agreed carrier spacing of 4 kilocycles 
per second. For very expensive circuits, in particular 
for transoceanic cables, the cost of such a frequency 
allocation would be almost prohibitive, and measures 
for economising band-width were of great importance. 
The most promising arrangement so far developed is 
the Vocoder, based on researches by Homer Dudley 
in the Bell Telephone Laboratories, on the formation 
of speech. He showed that, while speech contains 
frequencies up to 5 kilocycles per second or more, the 
actual ideas conveyed vary at rates no higher than about 
25 kilocycles per second ; the high frequencies normally 
presented merely function as carriers on which these 
ideas could be superimposed by modulation and which 
served to define the emotional content of what was 
being said without contributing to its sense. Like the 
more familiar carrier frequencies of radio or line 
transmission, they could be eliminated at the sending 
end and reintroduced at the receiving end without 
affecting the intelligibility. It was thus possible to 
analyse speech at a sending terminal and to extract 
from it, say, ten signals defining the energy levels in 
that number of frequency bands and one signal defining 
the emotional value—that is, whether the speech was 
voiced or unvoiced—and, if the former, the fundamental 
larynx frequency on which it was constructed. These 
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a band-width of only 25 cycles per second and were 
of almost a telegraphic simplicity ; they could, there- 
fore, ‘be t ted over a carrier telegraph system 
having an overall band-width of about 450 cycles per 
second, and could then be used to synthesise new 
“speech” at the receiving terminal. The synthetic 
speech was built up by controlling, or modulating, the 
output from local oscillators and fluctuation-noise 
generators, and, while somewhat unnatural at the 
present state of development, it had a degree of intelli- 
gibility approaching that of normal speech. Vocoder 
equipment could thus be used to increase the circuit 
rovision Over an expensive system by a factor of at 

t six. While primarily of American conception, 

parallel development of Vocoder equipment has pro- 
ceeded in this country at the Post Office laboratories 
during the war years. 
The main trunk telegraph network of Great Britain 
continued to be provided by 18-channel, and to a smaller 
extent, 12-channel and four-channel, voice-frequency 
telegraph systems operating _ telephone circuits. 
The war necessitated a great increase in the number 
of channels, to provide for the requirements of the 
fighting Services. To meet these requirements, a 
special private network known as the Defence Tele- 
printer Network (D.T.N.) was set up, and by 1944 
this network comprised more than 7,000 channels, as 
compared with about 2,000 channels for the inland 
public network. Development of mobile multi-channel 
voice-frequency telegraph terminal equipment was 
made necessary. Some of the vehicles equipped for 
this purpose would be retained for peace-time use in 
meeting emergencies or in cases where services must 
be provided before permanent buildings are complete. 
A large proportion of the D.T.N. circuits was manu- 
ally switched, and, in order to give the flexibility 
required on a service network, the switchboards designed 
for the purpose provided full ancillary working, that is, 
there was a common calling and answering fief, enab- 
ling any operator to deal with any call. Conversion 
of the public telegraph network in Great Britain to 
automatic switching had been postponed as a result 
of the war. As'an interim measure to reduce retrans- 
mission of telegrams, a manual switching system was 
being introduced and installation was already well 
advanced. This system broadly followed~telephone- 
switchboard Poway but each circuit in the calling 
field was multiplied over a number of operating posi- 
tions. In this manual switching system, as well as in 
that provided for the D.T.N. circuits, communication 
between the operator and the subseriber was entirely 
by teleprinter. 

Systems designed to provide one simplex or duplex 
voice-frequency telegraph circuit as well as speech 
over a telephone circuit of normal band-width had 
been used for British military communications and 
for some other special applications. A frequency band, 
usually between 1,500 and 2,000 cycles per second, was 
allocated to the telegraph circuit, and the speech and 
telegraph circuits were separated by band-pass and 
band-stop filters. Owing mainly to the consequent 
degradation of speech quality, the system had not 
been adopted for civil use. Progress had been made 
in the method of operation of direct-current sub- 
marine telegraph cables of a few hundred miles in 
length, by the use of amplifiers, with subsequent 
artificial restoration of the direct-current component, 
and by the application of telephone circuit technique 
in equalising the attenuation and phase characteristics 
over the relevant frequency range. The system 
provided very stable operation, and maintenance was 
greatly simplified. Teleprinter operation, both single- 
and multi-channel, over long-distance short-wave and 
long-wave radio links had been developed since 1939, 
and was rendered possible by the use of methods 
designed to reduce the effects of noise and fading. 


working, in which two channels were allocated to 


one channel for a mark and on the other for.a space. 
In addition, frequency- or space-diversity reception, 


modulation of the radio-frequency carrier, was used. 





from Wednesday, May 21, until Saturday, May 24. 


Lord Mayor of Belfast, Alderman W. F. Neill, M.P., J.P., 


at the Grand Central Hotel. 





signals, completely defining the speech, each occupied 





RECENT DEVELOPMENTS IN 
FLYING BOATS.* 
By Henry Know er. 

Dvugte the war the whole strength of the British 
aircraft industry was concentrated on military types, 
with the consequence that, while this country pro- 
duced one new flying boat design during thjs period, 
the Americans, who were not so restricted, produced 
five. The design and construction period for large 
aircraft, from project state to first flight, is from two 
to three years, so it wilt be realised that some time 
must elapse before new machines can be lauriched 
which can hope to compete in the world markets. 
The first flying boat dates back to 1912, when the 
first wooden biplane boet flew; this was built, by 
Curtiss in America. Although some experimental 
types were built and flown in the succeeding years, 
it was not until 1916 that’ a successful operational 
type was produced. This was the “ F2q”’ and its later 
developments, the “F3” and “F5.” “These boats 
were used on U-boat search and naval reconnaissance 
during the 1914-18 war, and were the standard Service 
type for about ten years. The cruising speed was 
65 m.p.h. and they had a gross range of 260. miles. 
After the 1914-18 war, a number of experimental types 
was built, but there were few resulting orders until, in 
1926, the Supermarine Southampton was adopted by 
the Royal Air Force. The design of this machine 
reflects the advance in almost a decade ; its maximum 
speed was 105 m.p.h., and the gross range 510 miles. 
With this machine the Royal Air Force carried out a 
number of long cruises; notably a cruise to Australia 
by a squadron of four in 1928. It was a most suitable 
type from a Service point of view and remained in 
operational use for ten years. 
Although one or two attempts had been made to 
introduce metal into flying-boat construction, most of 
the bulls at this tinie were built of wood. About 1930, 
however, Saunders-Roe, Limited, built a three-engined 
boat known as the A.7, the whole construction of which 
was in Duralumin. The maximum speed was 130 
m.p.h., and the range 1,550 miles—greater than any 
other operational machine of its time. The metal hull 
of this machine was 20 per cent. lighter than the lightest 
in wooden construction previously built: A later 
twin-engined version of this fiying boat, the Saunders- 
Roe London, is illustrated in Fig. 1,:on page 432, 
where it is shown on a beaching chassis. This machine 
represents the most recent example of development 
in the biplane type ; it was first flown in 1935, and was 
used by the R.A.F. up to and including the beginning 
of the war of 1939-45. Its maximum was 
155 m.p.h., and it had a range of 1,740 miles when 
fitted with overload fuel tanks. The Sikorsky 8.42 
first flew in 1933 and was a great advance'on previous 
types. In this machine the wing loading was aoppel 
up from the contemporary 15 Ib. or so per’square foot 
to 30 lb. per square foot. It was obvious to designers 
that there was considerable gain in the use of higher 
loadings, but it was believed that pilots could not face 
the resultant higher landing speeds. The speed of the 
boat was 182 m.p.h., and the range 3,000 miles. ‘ 

Probably the most generally successful flying boat 
so far built is the Short Empire boat and its derivative, 
the Sunderland. The civil version of the Sunderlant, 
the Hythe, is illustrated in Fig. 2, on page 432. 
The Empire boat was first flown in 1937, and was a 
notable advance on earlier types, and ‘became the 
standard boat. operating on the British Overseas Air- 
ways Services. The cruising speed of this boat was 
164 m.p.h., and the gross range 800 miles. The most 
recent development of this machine, the Sandringham, 
has a speed of 216 m.p.h. and a range of 2,500 miles. 
The Saunders-Roe Lerwick was a military design, first 
flown in 1938. This machine was, until recently, the 


Multi-channel voice-frequency telegraph systems were | fastest flying boat in operation, having a top speed of 
satisfactorily operated by the adoption of two-tone | 230 m.p.h. and a range of 2,800 miles. The Shetland, 


which is shown in Fig. 3, on page 432, is a joint effort 


each telegraph circuit, a tone being transmitted on|of Messrs. Short Brothers and Messrs. Saunders-Roe, 


and is the largest flying boat built in this country. 
Designed primarily as a military type, it has been 


or a combination of both, were often used when selective | adapted for passenger transport. It has a maximum 
fading conditions were severe. On single-channel | speed of 267 m.p.h. and a range of 4,650 miles, carrying 
radio links, frequency shift, i.e., direct frequency |a pay-load of 34 tons. The size of this.machine is 


sufficient to demonstrate the improved transport 
efficiency to be obtained from large flying boats. 
The Mars, a recent design by Martin’s in America, is 


Royal INSTITUTION OF CHARTERED SURVEYORS.—The | the largest flying boat in operation at present. Its 
first post-war annual country meeting of the Royal | maximum speed is 251 m.p.h., and the range of 4,650 
Institution of Chartered Surveyors will be held at Belfast | miles when carrying a pay-load of 7 tons. The Clipper, 


another American machine, has done useful service in 


Among other functions, there will be a reception by the | passenger carrying on the Atlantic route via the Azores, 


and is shown in Fig. 4, on page 432. It has a speed of 


at the City Hall on May 21; a paper read by Professor | 210 m.p.h. and a range of 3,000 miles with 3 tons 
KE. Estyn Evans, D.Sc., M.A., on “ Town and Country in pay-load. 

Northern Ireland,” at Queen’s University on May 22, 
and the annual country dinner in the evening of May 22, 





* The 19th Thomas Lowe Gray Lecture, first deli- 


Further particulars may be | vered at a meeting of the Institution of Mechanical 


obtained from the secretary of the Institution, 12, Great | Engineers, held in London on Friday, January 17, 1947. 
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THE DEVELOPMENT OF THE FLYING BOAT. 
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Since the hull of a flying boat is required to plane, it 


must be of chine form and have a step, which, for |. 


balance reasons, is placed a little aft of the centre of 
gravity. In all modern boats, fore-and-aft stability is 
obtained by the use of a second step near the stern, 
which is tapered to a point. The bows must strike a 
compromise between good water characteristics and 
low air drag, while the wing must be set well clear of 
the water, so that the engines and propellers are free 
of heavy spray and to ensure that increased-lift devices, 
such as wing flaps, are not damaged when operating 
in heavy seas. Flying boats, therefore, are always of 
the high-wing type. Lateral stabilisation is obtained 
usually by the use of wing-tip floats, and on some designs 
these are made to retract. These considerations produce 
a general form rather distinct from landplanes, from 
which up till now there has been little variation. 

One of the major factors in aircraft design is the 
weight of the components. Contrary to general belief, 
the structure weight of flying boats is similar to their 
contemporary landplane counterparts. Wing, tail 


Fg.7. 





Fig.8. 
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Fig.9. 











eocezx) Power. 
it will be seen that the advantage is in favour of the 
flying boat. 

The effect of size has an important bearing on the 
structure weight, and, as the successful development 
of aircraft in very large sizes is dependent on control of 
the latter factor, an explanation of this fundamental 
will be given. In aeronautics, the ‘ square-cube ” 
law is well known; this means, in effect, that an 





increase in scale which raises the wing area by the 
square of the dimension would increase the weight by 
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decreased. Eventually, perhaps, the laws of scale 
effect will catch up, so causing a limitation, but so far 
this limit is not in sight. 

Fig. 5, on this page, shows a curve of flying-boat 
size plotted against a time base of years, and illustrates 
the progressive increase in size throughout the history 
of the tyne. The structure-weight percentage for these 
flying boats also is shown, and it will be seen that this 
curve actually shows a slight fall, in spite of the adverse 
scale laws already mentioned. This result is achieved 
by a number of design factors which, while applying 
to aircraft in the past, will also alleviate the weight 
scale laws in the future. These factors are the increase 
in wing loading ; the lower permissible strength factors 
owing to the slower rate x control response in large 
aircraft; the availability of materials with higher 
specific strengths; and the improved structural effi- 
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units, and power installations have comparable weights, 
but because it is required to operate on, and from, the 
water, the hull of a flying boat has tended to be larger, 
of more robust construction, and, consequently, is 
always heavier than a fuselage. The lateral stabilising 
floats, on the other hand, are lighter than a land- 
plane chassis, and this usually compensates for the 
excess weight of the hull, Table I, below, shows the 
weight-percentage comparison between recent types 





of landplanes and flying boats of comparable size, and 


the cube. Hence, an aircraft of twice the linear size 
of another has four times the wing area, and for the 
same wing loading, four times the total “ all-up” 
weight; but according to the dimensional laws, it 
should have eight times the structural weight. The 
circumventing of this “‘ square-cube ” law is one of the 
chief concerns of the designer, and it is one of the 
signs of aircraft ongneming progress that, with machines 
increasing so much in size, the structural weight per- 
centage has remained fairly constant or has even 





ciency by design refinement. The foregoing remarks 
apply directly to flying boats, but the same arguments 
can be used in connection with landplane structures, 
except perhaps for the landing chassis. Increase in 
structure weight is not likely to be the limiting factor 
on the ultimate size of the flying boat. 

The profile drag of flying boats of modern design 
lotted against a base of all-up weight, is shown in 
Fig. 6, on the opposite page; in order to make the 
results comparable, the ordinate used is the drag at 
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zero lift, Do, divided by the all-up weight, Wo. It will 
be seen that there is a progressive improvement as the 
size increases. This result is due to reduction in relative 
body drag, owing to smaller relative surface area; 
reduction in relative wing drag ; slight reduction in the 
skin friction and drag coefficients, due to increase in 
Reynolds number; reduced specific power plant 
drag with increasing engine power; and the fact that, 
the larger the aircraft, the easier it is to suppress the 
parasite drag of excrescences, air leaks, gaps,ete. Fig. 6 
also includes.a curve for corresponding landplanes and 
it will be noted that the penalty in profile drag of the 
flying boat over a landplane diminishes as the size 
increases to a point where body sizes are the same, 
both being designed to accommodate the same pay- 
load. After this, the difference in drag is due only to 
the step and chines. The discrepancy in drag due to 
body size has been fairly large in the past, due, in 
great measure, to the dimensions of the boat being 
dictated by buoyancy and propeller height considera- 
tions, rather than by the load to be carried. With the 
increased sizes of machine now in use, however, it is 
found that these dimensions are no longer sufficient 
to contain the increased pay-loads which can be 
carried, and the body size is defined, therefore, by the 
same considerations which apply to the fuselage of 
the corresponding landplane. 

The largest factor causing increased drag is the main 
step, and various attempts have been made at improve- 
ment. These are illustrated in Figs. 7, 8, 9, 10 and 11, 
opposite, which refer to a series of tests carried out 
in the compressed-air tunnel at the National Physical 
Laboratory. Two models were used, the first repre- 
sented a slim streamline fuselage, which is shown in 
Fig. 7, while the othet represented the corresponding 
boat hull to which was fitted the series of different 
steps shown in Figs. 8, 9, 10 and 11, respectively. 
The drag figures give the results of these tests when 
applied to an aircraft of 150,000 lb. weight, and the 
resistance is given in pounds at 100 ft. per second. 
The conventional step, illustrated in Fig. 8, was in 
general use until recently. It is about 9 per cent. of 
the beam in depth, and is V-shaped, in plan view. 
This shows a 50 per cent. increase in drag over the 
streamlined fuselage. The faired step, shown in Fig. 9, 
is an improvement on the conventional step and is 
now generally used, but sometimes it has a tendency 
to cause instability on the water. The step illustrated 
in Fig. 10 is streamlined in plan view, and faired in 
profile. It has had considerable tank testing, and is 
likely to come into general use shortly, as it has good 
high-speed stability characteristics on the water as 
well as a fairly low drag. The retracting step, shown 
in Fig. 11, has the lowest drag, but has not found 
much favour so far, due to its complication, vulner- 
ability, and weight. A further method of reducing 
step drag is now being tested on a small Saunders-Roe 
machine. In this scheme no step is used, but air is 
blown out at an appropriate position along the hull 
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bottom, so as to cause a breakaway of water flow, and 
thus destroy the suction of the after planing bottom. 
This experiment is proving quite successful, and the 
method will require consideration for application to 
future machines. 

The ow design parameters of wing loading and 





power loading are interrelated in the performance and 
safety requirements of the aircraft. Wing loading 
influences the take-off and landing s and hence 


the water impact loadings on the hull. Associated with 
the appropriate power loading, it also determines the 
time and Tength of take-off run, controls the cruising 
altitude, cruising efficiency and transport economy, 
and, in case of engine failure, the safety margin during 
take-off. . 

The effect of wing and power loading on the take-off 
run of a hypothetical flying boat is shown in Fig. 12, 
from which it can be seen that there can be an inter- 
change of loadings for a given take-off run. For 
example, a boat designed for 1,500 yards run can 
have 40 lb. per square foot wing loading with 13-5 Ib. 

r horse-power power loading ; or 60 lb. per square 
‘oot wing loading with 11 lb. per horse-power power 
loading ; or 80 lb. per square foot wing loading with 
8 lb. per horse-power power loading. Fig. 13 shows 
the limiting wing and power loadings for the same 
design. It should be pointed out here that, from the 
point of view of weight saving, high wing and power 
loadings are desirable. These curves give the loadi 
limitations for this particular design investigation. 
It will be seen that the limiting loading curve for cut- 
engine climb at take-off intersects the curve for a 
60-second take-off where a wing loading of 56 Ib. per 
square foot is used with a power loading of about 
12-5. If these two conditions must be met, then the 
optimum loading for high-s high-altitude cruising 
is not quite satisfied. It will be understood by inspec- 
tion of this diagram how the question of loadings is 
always a matter of compromise. The modern trend is 
towards higher cruising speeds, which are achieved 
more economically at higher altitudes. The compro- 
mise in reasonably increasing the wing loading, with 
saving in structure weight, and decreasing the power 
loading, with some sacrifice in power installation 
weights, satisfies the dictates of design advancement. 
Fig. 14, opposite, illustrates the trend in wing and 

wer loadings of flying boats over a period of years. 
The increase in wing loading and decrease in power 
loading is a demonstration of progress in aeronautical 


technique, which can be attributed to the introduc- 
tion of lift-increasing devices, such as flaps; better 
control ; more efficient power plants; and adjustable- 
pitch propellers. 

From the foregoing, it will be seen that there is a 
considerable reduction in relative resistance with 
increasing size of flying boat, and that an increase in 
the structure-weight percentage need not be expected. 
The effect of this is not only to improve the speed, but 
also to permit the machine to fly farther on a given 
proportion of fuel. Fig. 15, on this page, illustrates 
this last statement, the proportions of tare weight, 
pay-load, and fuel being shown for varying gross ranges. 
The basic tare weight is derived from a plot of modern 
aircraft, and bears out the claim that there is a gain 
in disposable load percentage when the machine is 
designed for the longer ranges. This curve, together 
with the drag curve and the wing and power loadings 
already discussed, has been used to construct Fig. 16, 
herewith, which illustrates the effect of range and 
pay-load requirements on the design, size of an aircraft. 
It can be seen from the trend of these curves that the 
size must increase to meet an increase in range. Of 
course, both range and pay-load tend to increase at 
the same time, for economic reasons, since the pay-load 
is necessary to pay for higher machine costs. When 
a direct trans-ocean distance is to be flown, such as 
from England to New York, there is clearly a necessity 
to use a large machine, but on other routes it may be 
possible to break the journey, so as to reduce the size 
of the machine, or to increase its pay-load. The 
advantage in breaking the journey, however, is more 
apparent than real, as certain factors must be consi- 
dered, such as time lost at stops, which increase -the 
cost of operation. Fig. 17, on this page, shows how the 
passenger transport efficiency, as m by the ratio 
of ton miles to all-up weight W, varies with range ; 
when carrying freight only, the ordinates should be 
increased by 50 per cent. It should be remembered 
that, as passengers pay for distance, it is obvious that 
the revenue will vary directly with the product of tons, 
pay-load and “ block ”’ distance; on the other hand, 
the smaller the machine used, the lower the operating 
cost. There is an optimum value for a given size of 
machine which, with present design technique, coin- 
cides with about 3,000 miles gross range for a machine 
of 100,000 lb. weight and 3,600 miles for 300,000 Ib. 
weight. Development in aircraft efficiency and 
increase in weight will tend to move the optimum 
revenue to greater ranges. 

Fig. 18 has been prepared to show the influence of 
size on the operating cost. For varying “ block-to- 
block ” ranges, curves of direct flying cost per “‘ capa- 
city ton-mile” are plotted for machines of different 
size. In making these estimates, the necessary fuel 
allowances have been made and the costs are based 
on an annual utilisation of 3,000 hours flying and a 
useful life of six years. The full lines show the costs 
for machines carrying passengers, with increasing degree 
of comfort as the size increases, while the dotted con- 
tinuations of the curves show the effect on cost if fuel is 
converted into pay-load as the range is decreased. 
This load is, of course, limited eventually by capacity ; 
this is shown by the lower limit of the dotted curve. 
These results show the improvement in transport effi- 
ciency with bigger machines, and emphasise the need 
for them when long stages are to be flown. The passen- 
ger-carrying costs do not show a decrease with size 
because the comfort value is greater for long ranges. If 
“ third-class ’’ comfort is provided for long journeys, 
then this curve will fall somewhere between the upper 
and lower limits and will, of course, show a saving in 
capacity ton-mile cost as the size and range is increased. 

In the design of a flying-boat hull form there are 
three requirements to be met, namely, low water 
resistance, stability throughout the take-off run, and 
clean ing, or freedom from high-thrown spray. 
Perfection in all three requirements is seldom attained, 
as they tend to conflict, but a satisfactory compromise 
is obtained by model development tests in the seaplane 
testing tank. The take-off of a flying boat, from a 
design point of view, can be considered as consisting of 
three phases: displacement running, the hump period, 
and the true planing period. The displacement running 
period starts with the opening of the engines and 
continues to about 30 per cent. of the take-off speed. 

ing this phase, the machine runs practically as a 
displacement craft, as there is little wing lift. The 
resistance builds up steadily as the machine accelerates, 
with increasing trim which is practically outside the 
pilot’s control. During this part of the take-off, spray 
and solid water, called the “ blister,” is thrown off 
the chines, and under adverse conditions, may enter 
the propeller disc. Fairly heavy turn-down of the 
chines at the bow will assist in deflecting the lighter spray, 
but has little effect on the blister, which is caused by 
the sudden release of pressure at the chine. This 
skims off the surface of the displacement wave and 
rises steeply, with considerable energy, and is sometimes 





the cause of trouble to the propellers, wing flaps, and 











tailplane The remedy, in the latter case, is to raise 

propelipes and wing well above the water. Modern 

g boats have a propeller water clearance of 

6 ft. bn sieasii but this must be increased with any 

tise in planing bottom loading. The bow spray also 

ea A cause trouble with the propellers, but this is of a 

ch lighter nature, and is more capable of being 
turned down. 

The next phase of take-off is the hump period, 
during which the machine passes into the true planing 
state. As the boat accelerates, the attitude on the 
watér continues to rise to a peak value of 10 deg. to 
12 deg., after which it diminishes as true planing is 
established. About the same time, the water resistance 
increases to a peak, and then diminishes in phase with 
the attitude. The cause of the large attitude at the 
“hump.” is the dynamic lift on the bottom, forward 
of the centre of gravity, and a suction on the aft 
bottom. The latter gradually clears after the “‘ hump ” 

is reached and the water then passes clear of 

aft bottom. In the last phase of take-off, the hull 

is planing truly with the wings gradually increasing 
their lift t until flying speed is reached. The free running 
attitude gradually diminishes and, although the air 
drag now builds up, the water resistance is reduced 
until take-off. The fore-and-aft trim is now more 
under the control of the'pilot, who, to some extent, can 
choose the best angle to suit drag or stability condi- 
tions. Instability’ may arise, however, particularly 
bal ad loaded hulls, and, if serious, must be 


A’ great deal of theoretical investigation has been 
pee into the canses and cure of fore-and-aft instability, 
“* porpoising,’ ” but it is still necessary to check the 
behaviour i in the testing tank. A tendency to “ por- 
poise ” can usually be detected, and modifications made 
to improve the characteristics. Finally, tests are made 
on a model of the whole machine, complete with pro- 
peller dnves, etc. This model ‘s made true to scale in 
weight and inertia, so that it is similar dynamically and 
leaves the water at the scale take-off speed. Runs at 
constant speed are made with the model pitched by the 
elevator, or by shift of centre of gravity, to varying 
degrees’ of trim, and the inception of porpoising is 
recorded against attitude. The tank technique has been 
checked on a number of full-scale flying boats by much 
the’ same methods, that is, constant-speed runs with 
elevators held to a fixed position. The results.show a 
satisfactory correspondence between the model and the 
full-scale machone. The reasons for porpoising and its 
avoidance are now becoming better known, due to 
careful analysis of model and full-scale behaviour. 
pre rn it can be said that porpoising is caused by 
on the afterbody of air and water flow 
from the ng In this interference, air is “‘ en- 
trained ” in the water and drawn away by a “* pump” 
action, causing low pressures under the afterbody. 
The latéer i ig sucked down, the pressure of water on the 
forebody increases, the hull lifts, breaks the suction on 
the afterbody and pitches forward, repeating the cycle 
as long as the favourable conditions continue. 
(To be continued.) 





INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—The fifty-first annual convention of the Incorporated 
Municipal Electrical Association will be held at Bourne- 
mouth from Monday, June 23, to Friday, June 27. 
Formal’ proceedings will begin on Tuesday morning, 
June 24, when, after a civic welcome by the Mayor of 
Bournemouth (Councillor J. W. Moore), the President 
(Mr. J. S. Pickles, County Electrical Engineer, Dumfries 
County Council) will deliver his address. In the after- 
noon a paper on “ Recent Developments in Power Station 
Practice,” by Mr. F. W. Lawton, will be read and dis- 
cussed. Wednesday will be devoted to excursions to 
places of interest in the neighbourhood, while on Thurs- 
day, June 26, Mr. R. Birt will read a paper on “* The 
Law Relating to Electricity Supply.”” The annual dinner 
will be held in the evening and the annual general 
meeting on the morning of Friday, June 27. 





ORGANISING COMMITTEE FOR THE ELECTRICITY SUPPLY 
InDUsTRY.—It was announced in the House of Commons 
on Tuesday, May 13, by the Minister of Fuel and Power 
{the Rt. Hon. E. Shinwell) that Lord Citrine had been 
appointed chairman of an organising committee for the 
#lectricity supply industry. This committee has been 
set up as a temporary measure pending the passing of 
the Bill now before Parliament, and the other members 
are Sir Johnstone Wright and Mr. J. Hacking, respec- 
tively general manager and chief engineer of the Central 
Electricity Board ; Lieut.-Colonel E. H. E. Woodward, 
North-Eastern Electric Supply Company, Limited ; 
Mr. J. Eccles, city electrical engineer, Liverpool; and 
Mr: E. W. Bussey, general secretary, Electrical Trades 
Union. It has also been announced that Mr. H. Hobson 
has resigned the chairmanship of the Central Electricity 
Board and that Sir Johnstone Wright will succeed him 
until the new Authority takes over. 
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584,586. Friction Clutch. Borg and Beck Company, 
Limited, of Leamington Spa, and L. P. Godfrey, of 
Leamington Spa. (3 Figs.) January 5, 1945.—The 
invention is a convenient means for adjusting the release 
levers of a friction clutch so as to bring their inner ends 
into a common plane for operation by a release bearing. 
The clutch consists of a flywheel 10, a cover plate 11 
bolted to the flywheel, and a driven plate 12 and pressure 
Plate 13 enclosed by the cover plate 11. The pressure 
Plate is loaded by springs 14, abutting on the cover 
Plate‘ through thimbles, to grip the driven plate 12 
between itself and the driving surface of the flywheel. 
The pressure plate 13 is made to rotate with the flywheel 
and cover plate by lugs 17 formed on the rear face of 
the pressure plate and passing through openings in the 
cover plate 11. To the outer end of each lug 17 is bolted 
an abutment pad which projects radially from the lug 
to form an overhanging abutment 20. On the side of 
this abutment 20 facing the cover plate is formed a 
transverse groove. A number of release levers 22 are 
pivoted to the cover plate. Each release lever has at 
its outer end a transverse groove facing the groove in 
the abutment pad on the corresponding lug, and a strut 26 
is located between the lever and the pad, its ends engaging 
in the two grooves. The inner ends of the release levers 22 
are connected to a plate 27 carried by a release bearing 



































through similar struts. To release the clutch, the release 
bearing is moved towards the flywheel, the inner ends of 
the release levers being moved in the same direction, 
and the outward movement of the outer ends of the levers 
being transmitted through the struts 26 to the abutment 
pads, and to the pressure plate 13. The underside of 
each of the abutment pads is inclined to the general 
plane of the clutch engaging faces, and the outer end 
faces of the lugs 17 are parallel to the plane, the direc- 
tion of inclination of the pad surfaces beimg such that 
they are spaced farther from the end faces of the lugs 
at the inner edges of the latter than at the outer edges. 
Between each pad and its lug is a metal edge 31, the 
wedge angle of which is the same as that between the 
face of the pad and the end face of the lug. The bolt 
passing through the pad into the lug passes through a 
slot in the wedge so that the latter can be moved radially 
when the bolt is slacked off, to adjust the axial position 
of the pad relative to the surface of the pressure plate. 
By moving the wedges, the inner ends of all the release 
levers can be readily brought into a common plane for 
simultaneous operation by the plate 27 carried by the 
release bearing. The arrangement of the thicker end of 
the wedge at the inner side of the lug ensures that 
centrifugal force acting on the wedge assists to hold it 
firmly in position. (Accepted January 17, 1947.) 
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584,311. Flow Meter. R. ©. Graseby, of Itchenor, 
Sussex. (2 Figs.) March 16, 1944.—The inv: ntion 
measures te frequency of operation of electric Contacts, 
operated by the flow of liquid. A constant-speed electric 
motor 1 drives one crown wheel 3 of a differential. Th» 
other crown wheel 4 of the differential is fixed on 
hollow spindle which carries a friction disc, held by g 
friction pad 7 carried on one arm of a first bell-crank 
lever. The friction pad 7 is carried on a spring attacheg 
to the arm. The other arm 10 of the lever is controlleg 
by an electro-magnet 11. The planet-wheel cage 19 
of the differential is fixed on a spindle which carries « cam 
14 and a friction disc 15. A friction pad 16 holas the 
dise and is mounted on a third spring arm 17 of the first 
bell-crank lever. The disc 15 has a stop which contacts 
the anchoring pin of one end of a spiral spring 18 which 
acts on the spindle to return it to its zero position, when 
the disc 15 is freed. The pointer mechanism consists of 
an arm 19 fixed on a spindle and spring-urged againgt 
the edge of the cam 14. Also fixed to the spindle is g 
toothed sector plate which operates the pointer 25 
through a small pinion. A friction disc engaged by a 
friction pad 27, carried on a spring arm 28 secured to the 
frame, is connected to the pointer. The spring arm 28 
extends into the path of a fourth arm of the first bell- 
crank lever. When the disc is rotated forwards it moves 
past the pad 27. A second bell-crank lever has one arm 
31 spring-urged to engage the end of the one arm of the 
first bell-crank lever. The other arm 33 of the second 
bell crank lever carries a pin, Which engages a slot in the 
side of an arm 36 pivoted on the frame, which is spring- 
urged against the pin. The parts are mounted on a frame 







( ound 


of parallel and separated plates. The electro-magnet is 
operated by a pair of contacts which are closed and 
opened at a rate corresponding to the rate of flow of 
liquid through the flow meter. When the constant-speed 
motor 1 is driving the one crown wheel 3, and no current 
is flowing to the electro-magnet 11, the other crown wheel 
4 is held by the engagement of the friction pad 7 on the 
friction disc on the hollow spindle. The planet-wheel 
cage 12 is rotated, moving the cam 14. This rotation 
continues until an electrical impulse is received by the 
electro-magnet 11 due to operation of the flow meter. 
When this occurs, the arm 10 immediately -moves and 
locks the cam 14 in ite position by the frictional engage- 
ment of the friction pad 16 on the friction dise 15, also 
locking the cage 12. The friction disc of the pointer is 
released and the end of the arm 19 moves to engage the 
cam 14. The friction pad 7 is removed from the friction 
disc on the spindle of the other crown wheel 4, which is 
freed and rotates, idly driven by the pinion on the cage 
12. The one arm 31 of the second bell-crank lever follows 
up the one arm of the first bell-crank until the pin on its 
other arm drops into the slot in the arm 36. The end 
of the arm is brought into the path of a pin 40 on the 
friction disc 15. Immediately the impulse has passed, 
the first bell-crank lever moves and separates the arm 10 
from the electro-magnet 11. The friction pad 16 is 
released from the friction disc 15 and the cam 14 returned 
to its zero position. The pointeris locked by the friction 
pad 27 and the friction pad 7 engages the friction disc on 
the hollow spindle. The pointer is moved to a position 
corresponding to the speed at which electric impulses are 
received by the electromagnet 11. If the impulses are 
received slowly, the cam 14 travels farther than if the 
impulses are received quickly. The cam is contoured 





to give a linear scale. (Accepted January 13, 1947.) 
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SINTERED PERMANENT 
MAGNETS. 


By 8. J. Garvin. 


PowDER metallurgy is by no means a new subject, 
but in recent years such progress has been made that 
this branch of metallurgy has acquired a new 
significance. Although many of the phenomena 
till defy complete explanation, modern knowledge 
of the process of sintering and fritting, and of the 
factors involved in powder metallurgy generally, has 
advanced considerably since the days when the 
fabrication of solid objects from metal powders 
was a highly secret and mysterious art. Powder 
metallurgy has, in fact, passed into the realm of 
exact science. 

The process consists fundamentally of moulding a 
metal powder to any desired shape by the applica- 
tion of pressure. The coherent pressed compact is 





then heated at some temperature below the melting 
point of the metal and the resulting product is a 
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dense solid object. Recently heat and moulding 
pressure have been applied simultaneously to the 
powder and this technique is called “‘ hot-pressing.” 
Although it falls outside the scope of this article 
to discuss the underlying principles, it may be stated 
briefly that the effect of pressure and heat, applied 
consecutively or simultaneously, causes increased 
atomic mobility within the individual powder 
particles. As soon as the atoms acquire sufficient 
momentum to overcome the forces of surface tension 
and also any physical obstacles such as surface 
films, diffusion between adjacent powder particles 
takes place and bonding occurs. The technique 
of powder metallurgy is not confined only to powders 
of single metals, for alloy powders and powder 
mixtures can be treated in a similar manner. One 
of the main advantages of the process lies in the 
fact that alloying, which is principally a diffusion 
phenomenon, can take place in the solid state if 
conditions are suitable. Thus, if an intimate mix- 
ture of the individual powders required in the alloy 
is pressed and moulded to the desired shape, a solid 
compact of the alloy will be produced after suitable 
heat treatment or sintering. This material will 
often be more homogeneous than the equivalent 
cast alloy which is subject to segregation and other 
solidification phenomena. Furthermore, mixtures 
of mutually insoluble or only partly soluble metals, 
or mixtures of metallic with non-metallic powders, 
can be sintered, resulting in novel products which 
cannot be obtained by other means. As the bulk 
of the material never reaches its melting point and 
therefore does not become soft, the sharp outline 
of the mould form is retained after sintering. The 
sintered metal may be forged, rolled, drawn, hard- 
ened and machined like its cast equivalent. 


These characteristic features of the powder metal- 
lurgical technique aroused widespread interest and 
soon found many applications. Thus the commer- 
cial fabrication of the so-called refractory metals, 
such as platinum, tungsten, molybdenum, tantalum 
and titanium, was made possible by powder metal- 
lurgical methods. In fact, Wollaston’s experiments 
with platinum represent the first published informa- 
tion about powder metallurgy. New materials, 
like the hard carbide tool tips and wire-drawing 
dies, cutting discs of diamond powder bonded in a 
metallic medium, porous self-lubricating bronze 
and iron bearings, and complex materials such as 
tungsten-copper for electric make-and-break con- 
tacts and copper-lead bearing metal, were developed. 
All of these products are materials which either 
cannot be manufactured at all, or not so well, by 
other methods than powder metallurgy. 

Recently, however, attention has been focused 
on the ability of sintered compacts to retain a shape 
imparted to the pressing in the die. This property 
appears to make powder metallurgy ideally suited 





for applications where a large number of some 
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intricately-shaped or particularly small object are 
required which otherwise would involve much 
expensive machining of each individual part and 
great losses of material. In this field, however, 
powder metallurgy faces strong competition from 
other processes, such as repetitive machining 
operations, stamping, precision die and pressure 
casting, and factors such as cost of powders, 
moulding tools, presses and sintering furnaces often 
force powder metallurgy to take second place to 
some other technique which may prove more econo- 
mical in practice. In these circumstances, it is 
impossible to generalise about the merits of powder 
metallurgy for such applications, which must be 
studied and considered individually. One such 
problem arises in the field of permanent-magnet 
alloys. 

A material is said to be a permanent magnet if 
it becomes sensibly magnetic when placed in a 
magnetic field, retains some portion of this induced 
magnetism even when the exciting field has been 
removed, and requires the application of a definite 
demagnetising field to destroy this residual magnet- 
ism. The characteristics of permanent magnets are 
defined by the shape of the de-magnetisation portion 
of the magnetic hysteresis loop, Figs. 1 and 2, in 
particular, by the residual magnetism or remanence 





(measured in gauss) after removal of the exciting 
field, the coercivity or demagnetising force (measured 
in oersteds) required to destroy this residual mag- 
netism, and by the general shape of the curve 
connecting these two points. This latter factor is 
usually e in terms of the maximum product 
(BH max.) of flux density (Bz) and demagnetising 
field (Hz), which is also a measure of the magnetic 
energy content of unit vélume of the material (see 
Fig. 2). Permanent magnetism or magnetic hardness 
is usually associated with conditions of internal 
strain in the alloys. For many years the principal 
magnet alloys available were high-carbon steels in a 
state of extreme hardness. Owing to the very 
unstable nature of this condition these alloys tend 
to revert to a more stable equilibrium, with subse- 
quent loss of magnetic energy, and are thus very 
susceptible to variations in temperature and to 
mechanical shock or vibration. 

In 1913 it was reported that the presence of about 
6 per cent. of tungsten, presumably as tungsten 
carbide, in the high-carbon steels, results in an 
improved permanent-magnet alloy. At about the 
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same time, chromium was used to replace the tung- 
sten and resulted in a cheaper magnet steel of very 
similar properties. 

In 1917, Honda published the discovery that the 
addition of cobalt, tungsten, and, later, also chro- 
mium, to high-carbon steel results in an improved 
permanent-magnet alloy. As a result of much 
experimentation, a whole range of alloy steels was 
developed, containing varying quantities of the 
alloying elements, cobalt, tungsten and chromium, 
and covering a wide range of magnetic properties. 
The culminating achievement of this period was the 
35 per cent. cobalt steel which is still widely used 
and remained the most important magnet steel 
until 1932, when Professor Mishima discovered the 
now’ famous iron-nickel-aluminium magnet alloys. 
Further research on these alloys in Sheffield, in 
Germany and in Eindhoven, Holland, led to the 
development of the more complex iron-nickel- 
aluminium-cobalt-copper alloys known universally 
as Alnico and Alcomax. These are pre-eminent 
as regards magnetic quality. In Table I, on page 
446, the magnetic characteristics of all the alloys 
mentioned are summarised, and Fig. 3 compares the 
demagnetisation and energy product curves of 
several of these magnet alloys. 

The industrial importance of the Alnico and 
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Alcomax alloys is very great, and the development 
of these new magnet materials has opened up wide 
fields of applications for permanent magnets. 
Alnico contains 1-5 to 5 times more magnetic 
energy per unit volume than any of the older alloys, 
and Alcomax, which is an anisotropic magnet, has, 
in its preferred orientation, three times more energy 
than standard Alnico. These alloys are charac- 
terised by their high coercivities and BH max. 


TABLE I.— Magnetic Properties of Various Materials. 





Remanence 








Coercivity Energy 
Material. By in He, in Product 
Gauss. | Oecrsteds. BH max. 
Gusto, | go | | mom 
Chromium steel 9,800 70 285,000 
Cobalt steels :— 
(a) 3 per cent. Co 7,200 130 350,000 
(b) 6 per cent. Co 7,500 145 440,000 
(ce) 9 per cent. Co 7,800 160 500,000 
(d@) 15 per cent. Co 8,200 180 620,000 
(e) 35 per cent. Co 9,000 250 } 950,000 
Alni .. ve ..| 4,700-6,200 700 490 | 1,250,000 
Alnico _ -| 6,500-8,000 1,700,000 
Alcomax II .. 12,400 570 4,300,000 











values and their great resistance to vibration and 
stray fields (Figs. 4 and 5, page 445). Unlike the 
older steels they do not depend on the formation of 
carbides for their magnetic hardness, but are precipi- 
tation-hardening alloys which achieve the requisite 
state of internal strain by cooling at a controlled rate 
from a temperature above the Curie point, often 
followed by a tempering treatment at about 500 deg. 
to 600 deg. C. 

While all the older permanent-magnet alloys can 
be rolled, forged and machined, the Alnico and 
Alcomax alloys are very hard and brittle and can be 
shaped only by grinding. By means of a special 
annealing treatment some of the alloys in this series 
may be softened and toughened sufficiently to be 
drilled, but then they must be submitted to 
another heat-treatment to regain the state of mag- 
netic hardness. In the past, this physical charac- 
teristic of these alloys imposed certain limitations 
on their uses. Only those magnets which could be 
cast satisfactorily and required only very little 
grinding were manufactured from them. Thus, in 
many applications where the outstanding magnetic 
properties of the Alnico and Alcomax group of 
alloys would have been most desirable, the older 
and less efficient magnet steels had to be used, 
because the shape of the magnet made the produc- 
tion of castings in the new alloys either impossible or 
uneconomical. This was principally the case for 
small magnets used in electric clocks, meters, ear- 
phones and similar applications. Often the difficulty 
ef making Alnico and Alcomax castings with accur- 


design of instruments where such magnets could 
have been employed. Thus, while the new alloys 
are by far the most powerful permanent magnets 
commercially available and open up entirely new 
engineering possibilities, these fabricating difficulties 
prevented their full exploitation in the field of small 
magnets used in instruments, clocks and the like. 
Thus here appeared to be a case ideally suited to 
the use of powder metallurgical methods, and the 
commercial possibility of making sintered Alnico 
had to be investigated. 

The problem of making Alnico from metal powders 
is considerably complicated by the fact that this 
series of alloys all contain appreciable amounts of 
aluminium. This metal is well known for its great 
affinity for oxygen and will tend to oxidise at ele- 
vated temperatures even if there are only traces of 
oxygeninthe atmosphere. This makes the sintering 
process very difficult, because the utmost purity of 
furnace atmosphere during sintering has to be main- 
tained ; but even at room temperature the individual 
particles of aluminium powder are covered with a 
thin oxide skin. Quite apart from the fact that 
such a film introduces oxide impurities into the 
compact, it also forms a serious obstacle to diffusion 
and, therefore, tends to obstruct the bonding and 
alloying reaction during sintering. 

At first, attempts were made to compact and sinter 
an alloy powder obtained by ing cast Alnico, 
although in view of the hardness of these alloys and 
the coarse grain size of the castings it is very 
difficult to produce such a powder in a sufficiently 
fine state. It was found, however, that even at 
pressures of 60 and 100 tons per square inch the 
powder could not be moulded into satisfactory com- 
pacts. The edges crumbled easily and the pressings 
were extremely friable. After sintering, the bodies 
were still very porous and these internal airgaps 
reduced the magnetic efficiency of the alloy to about 
70 per cent. of that of the solid metal. The reman- 
ence was the property most affected. Hot pressing, 
that is, the simultaneous application of heat and 
pressure, might have given better results ; but even 
on an experimental scale the difficulty of maintaining 
@ non-oxidising atmosphere at the temperatures 
required proved so great that it was considered 
quite impracticable for a manufacturing process. 

Efforts to use a mixture of powders of the various 
constituent metals did not at first meet with much 
more success than the experiments with the crushed 
cast alloy had done. This was principally due to 
the oxide skin on the particles of aluminium powder. 
Some alloys of aluminium are, however, free from 
these oxide films and seem generally less prone to 
oxidation than the pure metal. A master alloy of 
aluminium was therefore employed and much more 
satisfactory results were obtained. The process 





ately located holes and bores also complicated the 





finally developed for the manufacture on a commer- 





cial scale of satisfactory sintered Alnico or Alcomax 
magnets will be described in greater detail and the 
scope and limitations of this new, successful, applica- 
tion of powder metallurgy will be discussed below. 

It has already been stated that poor results were 
achieved in the attempts to make sintered Alnico 
from the crushed alloy prepared by a conventional 
melting process. The use of mixtures of iron, 
nickel, cobalt, copper and aluminium powder 
did not prove much more successful until the 
aluminium was added in the form of a master 
alloy. For the sake of simplicity it is well to con- 
sider only binary alloys of aluminium for use as the 
master alloy. The choice lies thus between alloys 
of aluminium with iron, nickel or cobalt. It is a 
well-known fact that dense sintered compacts are 
more readily formed if a small amount of liquid 
phase is present during sintering. Such molten 
metal fills the voids in the pressing by capillary 
action and more rapid diffusion takes place between 
liquid and solid phase than between two solid 
phases. Thus a dense compact is formed in a 
shorter time and at a lower moulding pressure than 
is required if none of the metal melts during the 
sintering process. This technique has found par- 
ticular application in the case of the tungsten-carbide 
tool alloys which use cobalt as a lower melting 
point binder; as long as the master alloy has a 
wetting point about 100 deg. C. lower than the 
sintering temperature used, it makes little difference 
whether an alloy of Al with Fe, Ni or Co is chosen. 
From the phase diagrams for these three binary 
alloys rhown in Figs. 6, 7 and 8, however, it will be 
seen that aluminium-iron containing 48 per cent. iron 
is the most suitable, because a eutectic alloy is 
formed with a definite melting point of 1,170 deg. 
C. A Ni-Al alloy containing 42 per cent. Ni and a 
Co-Al alloy with 40 per cent. Co undergo peritectic 
transformation at 1,130 deg. and 1,200 deg., respec- 
tively. Although such alloys could be employed 
"they are not as satisfactory as a eutectic alloy and 
the alloy of 48 per cent. iron, the remainder alumi- 
nium, is therefore the most suitable. This alloy is 
brittle and will crush readily to a fine powder. Care 
must be taken, however, to remove any adhering 
slag before crushing, because the inclusion of such 
impurities might impede the sintering process. 

The other metal powders used in the mixture 
should be very pure and contain as little carbon and 
oxygen as possible. Annealed electrolytic metal 
powders are to be preferred. It is advisable to use 
fine metal powders, because diffusion during sintering 
will then be more rapid. The desired quantities of 
the various constituent powders are weighed and an 
intimate mixture is made by ball milling or some 
other conventional mixing method. The powder is 
then ready for use in the next stage of the process. 

(T'o be continued.) 
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THE ENGINEERING 
PROFESSIONS AND THE 
INSTITUTIONS. 

By J. H. W. Turner, B.Sc., A.M Inst.C.E. 


Ir is of crucial importance to the future welfare 
of the British nation that the flow of new entrants 
into the engineering profession should be adequate 
poth in quantity and quality. There are indica- 
tions, however, which do not encourage much con- 
fidence that, in fact, this flow is being maintained ; 
and these indications point clearly to the great 
weakness of the profession, namely, the inability of 
the technical institutions to further the interests of 
engineers, a8 distinct from those of engineering. 

When a youth of 18 or 19 years of age decides to 
become an engineer, it is improbable that any serious 
calculations of profit influence his decision. If he 
has the urge in him to build bridges, the fact that 
his potential income will probably be substantially 
less than that of, say, a comparably successful stock- 
broker, will carry little weight with him ; a builder 
of bridges he will be. He will set about his long 
years of training, both academic and practical, with 
zest, and his subsequent career will undoubtedly 
yield him a reward which will be rich in mental satis- 
faction, if not in material wealth. 

Any youth wishing to become a professional 
engineer, however, is often dependent upon his 


parents for the cost of education ; and if his father | 8e® 


is himself a professional engineer, and hence is 
suffering from the reduction in real income which is 
so widespread within the profession to-day, those 
parents may either be unable to incur this cost, or 
may feel that it is their duty to divert their son’s 
interests into more lucrative channels, so that he, in 
his turn, may re-establish that standard of living to 
which they were formerly accustomed. It is ex- 
tremely difficult, perhaps impossible, to estimate to 
what extent this parental diversion is taking place, 
but that is no reason for ignoring its significance. 
Unfortunately, too, the effects will be both serious 
and unavoidable by the time the trend has grown to 
such dimensions that it has become clearly apparent. 

More important from the short-term point of view 
is the effect of the present low standard of remunera- 
tion within the engineering profession upon the ex- 
Service man. The typical case in this category is 
that of the man who joined the Forces immediately 
after completing his academic training. Such a 
man, now demobilised, will be in his middle twenties ; 
he will have acquired confidence in the handling of 
men and materials, and will have learned, probably, 
something of the art of brilliant improvisation. He 
is, in fact, the embodiment of those characteristics 
which make a good engineer ; but he has lost that 
fine idealism which formerly refused to consider the 
pecuniary motive in the choice of career, he hesi- 
tates to resume the conventional approach towards 
qualifying as a professional engineer when he finds 
that a labourer’s wage is all he can expect, and, 
perhaps with marriage in view (or in fact), he feels 
obliged to adopt a very materialistic view towards 
the future. So he inquires about the prospects in 
the profession, and searches for anything which 
might compensate for the impecunious years of 
preparation. He finds that remuneration within 
the profession is still largely on 1939 levels, and 
he decides, regretfully, that a 1947 expenditure 
cannot be met on a 1939 income. Thus another 
individual rejects the natural medium for the full 
expression of his personality, and the profession loses 
a fine recruit. Again it is impossible to make a 
quantitative assessment of this diversion of good 
raw material from the profession. 

It would be unwarrantable conceit to claim that 
engineers form the most important section of the 
community. Probably no single group could reason- 
ably justify such a claim, but there is no doubt that 
engineers are indispensable to the maintenance of 
civilised life in these densely populated islands. It 
18 they alone who possess the ‘‘ know-how” of 
“keeping the machines running,” and of creating 
better machines; and each new branch of techno- 
logy requires its band of specialists for experiment, 
discussion, and practical application. The social 
service State to which we are now committed 
Tequires, too, an ever-increasing number of capable 
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engineers ; for the nationalisation of coal, transport, 


electric power generation, etc., means that vast 
sums of money are about to be spent upon capital 
reconstruction. If the desired resultant technical 
efficiency is to be attained—and it is vital to this 
country that it should be attained—the engineering 
profession should rank among the highest in the 
land. But does it? Can the engineering institu- 
tions help the individual engineer to attain and 
maintain his rightful place in society? Beyond 
setting standards in technical training, they cannot. 

It might be expected that the economic law of 
supply and demand would operate automatically 
to ensure to the engineer a reward commensurate 
with his scarce skill. In most other fields of 
activity, this would be so. Among trade unionists, 
the circumstances would be quickly appraised, and 
organised pressure brought to bear upon the relevant 
authorities for increases in wage rates to compensate 
for any fall in the value of money. Even among 
craftsmen who are not trade unionists, the oppor- 
tunity of increased monetary income is usually 
exploited to the full by playing off one employer 
against another. In the commercial field of buying 
and selling, the price system soon registers the 
seller’s relentless inflation of those goods which are 
in short supply; while doctors, lawyers, dentists 
and other professional groups all have some power 
of combating inflation. 

The engineering profession, however, exhibits one 
t+ characteristic which, while much to its 
credit from the idealistic point of view, is almost a 
complete checkmate to the operation of that 
economic law, and, therefore, is harmful to the 
profession from a materialistic point of view. That 
characteristic is that engineers are notoriously 
apathetic about their own welfare. The engineer- 
ing institutions have sought continuously to advance 
those twin pillars of professionalism, technical com- 
petence and moral integrity, and in this they have 
been very successful. They have, indeed, striven 
admirably to further “ the art of directing the great 
sources of power in Nature for the use and con- 
venience of man” ; but, in furthering the art, they 
have concentrated attention upon technique. Their 
efforts in the ethical aspect have been limited to the 
promotion of what has come to be known as “ pro- 
fessional conduct,” that is, the conduct of technical 
negotiations upon a high moral plane. The indivi- 
dual engineer has been taught, therefore, to pass his 
examinations, to follow the latest technical develop- 
ments, and to behave like a perfect gentleman 
towards his fessional colleagues. These are 
splendid ideals, but, by themselves, they have acted 
with inexorable logic to depress the profession 
materially to its present level; for, under the 
guidance of the technical institutions, professional 
engineers have developed a tradition of loyal and 
devoted attention to their technical responsibilities. 
They have eschewed any diversion from the ideal 
of “ getting on with the job.” The job, in fact, has 
become their first and last consideration, as many an 
engineer’s wife will testify with some feeling. With 
this mental make-up, they were, in 1939, happy with 
their work, and contemptuous of such wordy 
activities as politics, and such mercenary activities 
as wage bargaining. A few sporadic attempts to 
organise the profession politically failed through lack 
of support. The job was still the thing. 

Now, in 1947, the profession is suffering heavily 
for that pre-war indifference to the non-technical 
aspects of its welfare. Its members are in great 
demand to design and construct the post-war 
national equipment, but financially its rewards are 
not commensurate with its responsibilities. So 
inadequate are these rewards, in fact, that a high 
proportion of professional engineers are at present 
actually in financial distress. This state of affairs 
presents an economic paradox ; namely, full employ- 
ment and a depressed standard of living co-existing 
within the profession. 

Professional engineers are bitterly conscious of 
their slender bank balances ; but so successful has 
been the influence of the technical institutions in 
focusing attention upon technical developments 
that few engineers realise why, from the financial 
viewpoint, theirs is a depressed profession. Few 
realise that the economic storm which has smitten 
them is attributable to inadequate organisation 





within the profession, or how well other leading pro- 
fessions are organised on the non-technical as 
well as the technical side. Finally, the pattern of 
the existing institutional arrangement within the 
engineering profession is so elaborate that few 
engineers realise that, nevertheless, it is one-sided, 
and inadequate for their contemporary requirements. 

Unfortunately, too, any corrective measures must 
be slow. There are four reasons for this. Firstly, 
the majority of the profession must be brought to 
recognise that their economic malaise is directly due 
to a glaring omission from their professional organi- 
sations. The multitude of specialist sub-divisions 
has so far outgrown the comprehension of any indi- 
vidual engineer that he has erected, in self-defence, 
a psychological barrier against any more societies or 
associations, with their inevitable demand for sub- 
scriptions and their endless issues of printed matter. 
Secondly, even when this has been achieved, there is 
the slow process of breaking down the traditional con- 
tempt for anything which savours of politics or trade 
unionism. The effect of the exclusion of any such 
activities from the charters of the technical institu- 
tions has been reinforced, unfortunately, by the 
experience of many engineers in their daily work, for 
among their operatives they have frequently seen 
the worst and most vexatious aspects of trade 
unionism. So deeply rooted is this dislike to-day, 
that many engineers would be reluctant to support 
trade union activity within their profession, despite 
inadequate reward. Many would prefer to suffer in 
silence behind a screen of post-war austerity rather 
than, as they think, descend to an undignified 
scrimmage for increased monetary award. Thirdly, 
there is the conservatism of the existing institutions. 
The t charters have provided excellent frame- 
works for the “‘ advancement of mechanical science.” 
Under wise guidance, a good tradition has been 
built up ; the technical status of the profession has 
been tended and lifted, until now no engineer can 
aspire to any position of worth without membership 
of one or other of the technical institutions. All this, 
and more, has been, and is being, done. There is, 
naturally, a reluctance to admit that anything more 
is needed, to admit that financial hardship is wide- 
spread, or to admit that there is an adequate demand 
for any change in the charters. Finally, there is the 
slow plodding business of building up a new organisa- 
tion to the point when it will be accepted by other 
sections of the community as representative of 
engineering opinion, and as vested with authority to 
negotiate for the profession. 

The summation of these considerations is the 
unpalatable hard fact that engineers cannot look 
forward to any early amelioration to their hardship ; 
nevertheless, that is, or should be, an added incentive 
to make an immediate start upon the urgent task of 
filling in the gap in the present organisations of the 
profession ; the gap which the institutions cannot 
close under their present charters. 

Lord Reith, speaking at the Institution of Civil 
Engineers in 1943, said “the trained engineer 
needed somebody to look after him.” The need is 
even more acute to-day, for the economic conse- 
quences of the present institutional arrangement 
contain the seeds of decay within a profession, the 
efficiency of which is a fundamental element in the 
national prosperity. If the present low level of 
remuneration is continued indefinitely, potential 
recruits to the profession are going to turn aside in 
increasing numbers towards more lucrative voca- 
tions, while the present personnel of the profession 
are going to become increasingly dissatisfied with 
their los and increasingly reluctant to give of their 
best. The long-term result may be nothing less 
than the decline of Great Britain from its present 
position of industrial pre-eminence ; for no amount 
of Government planning, no amount of private enter- 
prise, no international loans or monetary funds, can 
hold Britain at the top if there should be a serious 
decline in the quality and quantity of British pro- 
fessional engineers. 

Are the institutions officially satisfied with the 
present arrangement ? Do they deny the economic 
consequences which flow therefrom? Have they 
any argument which justifies the exposure of > 
engineers to all the economic winds that blow ? 
The rank and file ot the profession will watch with 





critical interest for answers to these vital questions. 
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THE BRITISH INDUSTRIES 
FAIR. 
(Continued from page 426.) 

ALTHOUGH it was not possible for Messrs. Eumuco 
(England), Limited, of Beverley Works, Willow- 
avenue, Barnes, London, S.W.13, to exhibit their 

large }forging machines at Castle Bromwich, they 
showed a working model, about 5 ft. in height, of a 
hot forging roll, in which pieces of lead were used in 
place of hot metal. The machines are used for 
producing tapered or drawn-out pieces in ferrous 
or non-ferrous metals, such as agricultural imple- 
ments, aircraft-propeller blades, axle-shafts, and 
torsion bars. The forging part of the machine con- 
sists of two rolls. Each roll is semi-cylindrical, that 
is, of semi-circular cross-section. A groove, or a 
series of grooves of different sections and sizes, is cut 
in the semi-circular periphery of each roll to form the 
die or dies. With the machine at rest, prior to a 
forging operation, the two rolls are set leading-edge 
to leading-edge, so that the half cylinders are on 
the same side of a vertical plane through their 
axes. The material to be forged is then intro- 
duced into the appropriate corresponding grooves 
by passing it through from the. flat side of the 
rolls (but the operator retains a hold on an extension 
of the piece which is not rolled), the two half-rolls 
revolve, returning the material towards the operator, 
at the same time reducing it in section to conform 
with the grooved dies. By means of a simple air- 
operated clutch control, the rolls will revolve one 
revolution at a time, thus allowing the operator 
to introduce successive pieces for forging at any 
convenient rate, or they will revolve continuously 
if desired. Hot-rolling in this manner reduces the 
cross-sectional area of the piece, refines the grain 
structure and develops the flow-lines of the metal to 
the direction of rolling, and shapes the metal into 
any required form which can be conveniently cut 
on the rolls. The machine may also be used for 
forging prior to working in other machines. An 
arrangement for electrically heating the rolls for 
working aluminium or magnesium alloys can be sup- 
plied. Five sizes of forging rolls are made, ranging 
from one with 8}-in. diameter rolls, 14 in. wide, for 
handling blanks up to 11 in. in length, to the largest, 
witb 40-in. diameter rolls, 35 in. wide, for material 
up to 60 in. in length. 

Another interesting forging machine, which was 
exhibited by the same firm, is the counter-blow 
hammer. Two opposing tups strike against each 
other, and, owing to the absence of a fixed anvil, 
these machines are particularly suitable where 
ground conditions render the installation of anvil 
blocks difficult. Because both dies move, the 
forging must be suitable for introduction into the 
dies without handling during the actual forging 
operation. The piston is actuated by compressed 
air or steam, the piston rod is connected directly 
to the upper tup, and the lower tup is operated by 
a system of levers and links between the two tups. 
The shock of impact is partly absorbed by a 
buffer device, and several safety arrangements are 

ted. Counter-blow hammers are made 
in several sizes, the energy of the blow ranging 
from 7,500 ft.-Ib. to 300,000 ft.-Ib. The same firm 
also manufactures horizontal forging and upsetting 
machines, forging presses, high-speed die-forging 
hammers, electro-pneumatic hammers, hydraulic 
and electro-hydraulic presses. 

Messrs. Cooke, Troughton and Simms, Limited, 
of York, exhibited several of their well-known 
instruments for the laboratory and workshop, most 
of which are calibrated in English or metric 
units, as required. The Cooke horizontal com- 
parator, of which an illustration is given in Fig. 32, 
opposite, is used for checking sizes, diameters, 
roundness, parallelism, taper, screw pitch, and similar 
dimensions, both internal and external, of gauges | ma 
and other parts, generally by comparison with 
a known standard. The part to be measured is 

between a fixed plunger and a movable 
plunger, the latter actuating a hinged mirror which 
reflects a beam of light on to a translucent screen. 
A scale engraved on glass is fixed between the light 
source and the mirror, and the relative position 
of the image of this scale and an index line on the 
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screen constitutes the method of measuring. The 
movement of the plunger is magnified 1,000 times, 
which enables readings to be estimated to the 
nearest one hundred thousandth part of an inch. 

The Vickers contour projector, also exhibited, is 
used for the measurement of magnified silhouettes of 
templates and other plane objects, or their compari- 
son with translucent master templates drawn on an 
enlarged scale, as well as for the measurement of 
screw threads, or their comparison, under magnifica- 
tion, with master screw-thread templates. The 
projected image is 10, 25, or 50 times the size of the 
object under examination, according to the objective 
used. Another exhibit was the Cooke toolroom 
microscope, illustrated in Fig. 33, opposite, and 
intended to serve as a comprehensive measuring 
apparatus. This purpose is effected by one or other 
of several methods according to the nature of the 
part: the determination of the relative position of 
two or more points, by measuring the travel of the 
worktable necessary to transfer a second point to the 
position previously occupied by the first ; the mea- 
surement of angles by means of a fiducial line in the 
focal plane of the eyepiece ; and the comparison of 
threads, or other forms, with outlines on the pro- 
jection screen. An optical dividing-head, a works 
measuring microscope, an optical clinometer, and 
an engineer’s block-level, are among the other 
instruments shown by this firm. 


Messrs. Autometric Pumps, Limited, Maidstone, 
Kent, showed a wide range of their displacement 
and vacuum pumps. The design of these pumps 
is exceptionally simple, and consists basically 
of a circular casing in which a driven displacer is 
constrained to move in a circular path. The pump 
is illustrated in Figs. 34, 35, 36, and 37, opposite, 
and is shown with the front cover plate removed 
and the displacer in various positions. It consists 
of a circular casing in which is located the driving 
shaft, and integral with the driving shaft is an 
eccentric which carries, but is free to rotate within, 
the cylindrical displacer. The displacer is pre- 
vented from revolving with the eccentric by the 
vertical flat plate fitted to the top of the pump. 
The plate is spigoted into the pump casing and 
front cover plate and enters a radial siut formed in 
the displacer, the radial slot being fitted with two 
segments which are located in two grooves formed 
along the slot and bear against the plate. The 
inlet and outlet ports are formed in the back 
of the pump casing, one on each side of the vertical 
plate, and they are alternately covered and uncovered 
by the side of the cylindrical displacer. In Fig. 34, 
the displacer is shown at the top dead centre, and it 
will be seen from the succeeding views that when the 
driving shaft rotates in a clockwise direction, the 
eccentric sweeps the displacer through the crescent- 
shaped space formed between the displacer and the 

ing and, in so doing, uncovers the ports and forces 
the liquid through the delivery port to the left of 
the vertical plate and, at the same time, draws 
in liquid through the suction port on the right of 
the vertical plate. It will be realised that with this 
form of construction the pump will operate satis- 
factorily when rotated in either a clockwise or anti- 
clockwise direction. For light duties at medium 
speeds, single pumps are used, but for heavier duties, 
the pump is built up from a number of similar 
elements working in parallel and separated by 
partition walls. 

In its standard form, the pump casing and the end 
cover are made from either high-duty cast iron or 
Meehanite metal, but these components can be 
supplied in a variety of materials according to the 
nature of the liquid to be pumped. The same applies 
to the displacer, which is usually made from cast iron 
for pumping oil and from gunmetal for pumping 
water. The shaft, which is ground all over, is 
made from high-tensile steel and is carried in either 
bronze bushes for oil pumping duties or special 

materials for other fluids. In its general form, the 
vacuum-type of pump is similar to the displacement 
pump, the main exceptions being the provision of 
cooling fins on the casing and the use of ball bearings, 
the bearing on the end cover being lubricated by a 
sight-feed lubricator while that on the driving side is 
lubricated by grease-gun. The vacuum pumps also 
can be used as low-pressure compressors. 








The exhibits on the stand of Messrs. Joshua Big- 





wood and Son, Limited, Wolverhampton, inc faded 
a roller shape and section straightener and a smal] 
friction screw press. The roller shape and section 
straightener shown is illustrated in Fig. 38, on 

454, and is the smallest of a range of 14 machines 
of this type manufactured by this firm. It consists 
essentially of two cast-iron housings with separate 
bridge pieces, the roll-shaft gearing being sit uateg 
between the two housings. The bridge pieces are 
located on machined surfaces on the top of the hous. 
ings and the assembly is held together by tic bolts 
at the ends and in the centre portions, the base 
being of welded-steel construction. The roll shafts 
are machined from steel forgings and run in phosphor. 
bronze, sleeve-type bearings, the bearings for the 
lower roll shafts being located in the housings while 
sliding bearing blocks are provided for the upper 
roll shafts. The lower roll shafts are fitted with 
straight-tooth gears which engage with idler gears 
mounted below the roll shafts. The reduction 
gearbox is mounted on the rear housing and the 
drive is transmitted therefrom through a flexible 
coupling. The gearbox is totally enclosed and is 
fitted with double-helical gears, the shafts running 
in either phosphor-bronze sleeve-type bearings or 
roller bearings. The upper roll shafts are adjustable 
both vertically and axially. Vertical adjustment 
is obtained by vertical screws, one of which is 
attached to each sliding bearing block. These are 
threaded through rotating nuts mounted in the 
housing bridge pieces and the nuts are rotated by 
cross shafts fitted with small worms which engage 
with worm wheels formed on the nuts. Each nut 
has its own cross shaft and the cross shafts are rotated 
by the small handwheels visible in Fig. 38. Axial 
adjustment of the roller shafts is obtained by 
mounting the rear bearings in screwed sleeves which, 
when rotated in the screwed bearing blocks, cause 
the shafts to be displaced axially, the thrust being 
taken by thrust faces on the bronze sleeves and 
hardened collars on the shafts. The usual method 
of lubrication is by grease gun and nipples, but a 
central pumping system can be fitted. 

The 35-ton friction screw press is illustrated in 
Fig. 39, on page 454. It is of robust construction, 
the frame. being of cast iron reinforced by shrunk-in 
steel tie-rods. The two cast-iron bearing brackets 
for the disc-shaft bearings are secured to the top of 
the frame by large-diameter studs, the mating 
surfaces being machined and spigoted. The slide 
is a steel casting and it is located between V-type 
guides machined in the main frame, full adjustment 
being provided for guide wear. A cross bar, carried 
by ball thrust bearings on the main screw and situ- 
ated just below the flywheel, supports the slide 
through two steel tie-rods and this arrangement 
assists in maintaining accurate alignment; one 
of the rods and the cross bar can be seen in Fig. 39. 
The two steel tie-rods are used also for operating 
the ejector mechanism, downward extensions 
connecting with the ejector crosshead situated 
below the table. The main screw is machined from 
a steel forging and works in a deep nickel-bronze 
nut secured in the housing and restrained from acci- 
dental rotation. The discs are made from cast iron 
and are mounted on the disc shaft in such a way 
that they can be adjusted either towards or away 
from the rim of the flywheel. The disc shaft runs 
in a pair of ring-oiled bearing blocks and the striking 
fork is coupled to the shaft through a double-thrust 
bearing sleeve. The flywheel is of fabricated-steel 
construction and the leather driving band is secured 
by a junk-ring. The striking gear, which can be 
seen clearly in Fig. 39, is provided with spring-loaded 
adjustable trip blocks which engage with a projec- 
tion from the slide, thus protecting the machine 
from accidental damage due to over-running. 

Messrs. The Tarpen Engineering Company, 
Limited, Ixworth-place, London, S.W.3, exhibited 
a range of portable petrol-electric generators, & 
portable electric hedge trimmer and a portable 
electric wood-planing machine. The generators 
have been developed mainly for use on contractors’ 
sites and on farms, and three models were shown, 
rated at 3 kW, 1 kW, and 400 watts, respectively. 
The 1-kW machine is driven by a single-cylinder 
four-cycle water-cooled engine, which is coupled 
directly to the generator through a flexible coupling. 





Magneto ignition is employed and the engine is 
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Fic. 32. HortzontaL Comparator; Messrs. Cooke, TROUGHTON AND Sums, LimITED. 

















Fie. 33. Tootroom Microscope; Mezssks. 
CookE, TROUGHTON AND Srums, Luwirep. 


\through a worm and worm wheel. The worm is 
fitted to an extension of the armature shaft and 
meshes with a worm wheel fitted to the end of a 
short rigid shaft which runs in two ball races 
located in one side of the gearbox. A pin is fitted 
to the side of the worm wheel away from the ball 
races, and the pin engages in a fork fitted to one 
end of the cutter, so that rotation of the worm wheel 
causes the peg to move the fork, and therefore 
the cutting blade, backwards and forwards. The 
cutters are 12 in. long and the driving motor is of 
} h.p., for direct or alternating current at 110 volts, 
thus enabling the machine to be operated in con- 
junction with the 400-watt generating set referred 
| to previously ; a 200 to 240-volt motor, however, 
eae Fic. 35 |can be supplied if required. 

Fig. 34. -_ o | The electrically-operated wood planer is illus- 
trated in Fig. 40, on page 454. It is of compact 
design, the overall length, width, and height being 
20 in., 7 in. and 63 in., respectively, while the weight 
is in the neighbourhood of 17 Ib. It is driven by a 
g-h.p. motor. The armature shaft runs in two 
ball races and the drive is transmitted to the 
rotating cutters by a pinion fitted to an extension 
of the armature shaft and thence, through an idler 
| wheel, to a pinion keyed to the end of the shaft for 
| |the cutters. The width of the cutters is 4 in. and 
, |the depth of cut is adjusted by a thumbscrew 
fitted to the forward end of the housing, the maxi- 
mum depth of cut being } in. The motor is con- 
trolled by a two-pole trigger-type switch fitted into 
the main handle. 

Messrs. John Allen and Sons (Oxford), Limited, 
Cowley, Oxford, showed their self-propelled motor 
scythe, together with a range of attachments 
which included a hoe, a power-driven pump and a 
generator for use with the Tarpen hedge trimmer. 
The scythe is illustrated in Fig. 41, on page 454, 
. and although the machine shown is fitted with a 
Fie. 36. Fea. 37. central cutting unit, mght-hand or left-hand offset 
cutting units, complete with swathe boards, are 
available. The machine is powered by a 1} brake 
governed by a centrifugal-type governor. The | cast-iron construction and is fitted with rubber- horse-power Villiers _two-cycle air-cooled petrol 
engine and generator are fitted to a fabricated steel | tyred wheels. The standard set is for 110 volts | engine having a capacity of 147 cub.cm. The drive 
chassis which is mounted on pneumatic-tyred | direct current, but a 220-volt generator can be sup- from the engine is transmitted through a pinion 
wheels. The general construction of the 3-kW | plied. Provision has been made for a power take-off | and gearwheel to a longitudinal shaft which runs in 
machine is similar to that of the 1-kW machine, | by extending the forward end of the armature shaft, ball races located in housings machined in two cross- 
merely being a heavier form, and both generators | and by the use of extra brackets it is possible to | girders integral with the transmission housing. The 
produce direct current at either 110 or 230 volts. | fit and drive either a small rotary pump or an air | centre portion of this shaft is fitted with a worm 
The 400-watt machine is of lighter construction | compressor. which meshes with a worm wheel located on, but 
and is driven by a two-cycle air-cooled petrol| The electric hedge trimmer is illustrated in Fig. 43, | free to rotate about, the driving axle. The drive is 
engine, having a capacity of 98 cub. cm. The | on page 454, where it is shown connected to a genera- | transmitted from the worm wheel to the driving 
engine is coupled directly to the generator through | tor fitted to the Allen motor scythe. The gearbox | axle through a dog clutch splined to the driving 
a flexible coupling and it is governed by an elec-| forms a single unit with the motor end cover and | axle, the teeth of which engage with corresponding 
trieal automatic governor. The chassis is of! the drive is transmitted to the reciprocating cutter teeth formed within the worm wheel, the dog clutch 


















































Fias. 34 To 37. Rorary DispLaceMENT Pump; Messrs. AUTOMETRIC Pumps, LiMiTED. 
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being operated by a hand lever fitted to the handle- 
bars. The forward end of the longitudinal shaft is 
fitted with a crankpin which engages a vertical 
slot machined in the rear end of a horizontally 

i arm, the forward end of which is fitted 
with a vertical spindle which passes through a 
sleeve-type bearing located in the top, and towards 
the front, of the transmission housing. Rotation of 
the crankpin causes the arm, and therefore the 
vertical journal, to reciprocate about the bearing, 
and this motion is transferred to the cutting ‘unit 
through a spring lever bolted to the top of the 
vertical spindle, which, of course, projects through 
the transmission housing; the spring lever is 
visible in Fig. 41, where it can be seen just above 
the transmission housing. 

The spray pump is fitted in place of the cutting 
unit, and it is shown in position in Fig. 42. It 
consists of a double-ended, ram-type piston, the 
ends of which enter horizontally-opposed cylin- 
ders and the ram is reciprocated by the end of 
the engine-driven spring arm. The pump is fitted 
with an air vessel, integral with the suction and 
delivery manifold, and an adjustable relief valve is 
fitted between the suction and delivery manifolds 
so that the pump can continue to run when the 
delivery is shut off. The output is 240 gallons per 
hour at a nominal head of 6 ft., while the maximum 
lift, without a foot valve, is approximately 20 ft. 

The generator unit for supplying power for the 
Tarpen hedge trimmer is illustrated in Fig. 43, 
from which the method of suspending the unit 
from the handlebars by hooks and angle-section 
arms will be clear. The drive from the engine to the 
generator is transmitted through a flexible, spring- 
type coupling which can be fitted in a few seconds. 
The generator is a compound-wound 110-volt direct- 
current machine and is capable of a constant output 
of 200 watts. 

Messrs. Transplanters (Robot), Limited, Sand- 
ridge, St. Albans, Hertfordshire, showed their 
transplanter and potato planters. Two sizes of 
potato planter were on view, a two-row and a three- 
row machine. To work the three-row machine, 
three operators are required in addition to the tractor 
driver and they occupy seats situated at the rear of 
the machine. The seed is carried in a large bin 
fitted towards the front and it is transferred by 
the operators to three rotating circular tables in 
front of the operators and driven by the landwheels. 
The trenches are formed by three opening ploughs, 
one under each rotating table, and the sides of each 
plough extend upwards and terminate just below 
the rotating tables, thus forming chutes. The 
circular tables are divided into a series of pockets 
into which the potatoes are placed, and the pockets 
are designed so that, as they pass over the tops 
of the chutes, the bottoms fall away and potatoes 
slide down the chutes into the trenches, the pockets 
subsequently adopting their normal position. The 
soil is replaced and “ ridged-up” by ridging bodies 
fitted to the rear of the machine. 

Messrs. Tomlinson (Electric Vehicles), Limited, 
135, Gray’s Inn-road, London, W.C.1, showed a 
range of electric-battery trucks and vehicles which 
included a new type of electrically-propelled works 
truck on which the two driving wheels are fitted 
to a central axle, while a single castor wheel is 
fitted at each end. The driving axle is fitted with 
a differential which allows the truck to be turned 
almost on its own axis, thus giving a high degree 
of mancuvrability. The platform is 5 ft. long 
by 3 ft. wide and the truck is capable of carry- 
ing a load of 1,750 lb. at a maximum speed of 
2% m.p.h. A }-h.p. reversible motor is fitted as 
standard, but a 1}-h.p. motor can be supplied, while 
the batteries are of the 24-volt heavy-duty traction 
type, with a capacity of either 92 or 108 ampere- 
hours. The chassis is fabricated from tubular steel 
and the standard truck is fitted with a flat platform 
with tubular rail guards at each end. The motor is 
provided with a two-speed, forward and reverse, 
controller and it is coupled directly to the rear axle, 
which is of the overhead-worm type. The driving 
wheels are fitted with 16 in. by 4 in. pneumatic 
tyres while the forward and rear castors are fitted 
with 8-in. diameter solid-rubber tyres; internal- 
expanding shoe brakes are fitted to the driving axle. 

(To be continued.) 








NOTES FROM SOUTH AMERICA. 


Tue President of the Argentine Central Bank 
recently informed the British Chamber of Commerce in 
Buenos Aires that Argentina needed British engineering 
and other technical knowledge, as well as machinery 
and many other products from the United Kingdom ; 
but that, if British industrialists wish to take part in 
Argentina’s national Five-Year Plan, they must not 
delay, because the Plan was to be carried out at full 
speed. It must be remembered that one possible effect 
of the consummation of the Anglo-Argentine railway 
agreement might be to diminish greatly the trade and 
financial connections between the two countries, through 
its effects upon Argentine imports from Britain. It is 
open to question whether, in the future, the Argentine 
railways will continue to purchase their equipment in 
the United Kingdom. A potent factor in Britain’s 
favour would be ability to supply; so that the first 
step is to convince Argentina that Britain will be able 
to export in competition with any other country, both 
on a time and price basis. It is feared, however, that 
Argentina will require some convincing, and that only 
deeds will count. Much, if not all, of a successful 
outcome, therefore, lies in Britain’s own hands. 
Although North American manufacturers of railway 
equipment are not, by any means, taking it for granted 
that in future they will obtain orders from Argentine 
railways which formerly came automatically to Britain, 
they do believe that they have a much better chance to 
obtain this business than in the past. 

The Argentine Ambassador in London recently drew 
attention to Argentina’s need for manufacturing plant 
and machinery—in fact, at present, he said, machinery 
was the essential need. He expressed the opinion that 
Britain’s traditional position as Argentina’s chief 
supplier could be retained in many directions, especially 
in view of British technical and scientific skill. In this 
connection, all praise is due to the organisers of the 
British missions and trade exhibitions visiting South 
America. Sir William Gavin, head of the British 
Agricultural Mission now touring South America, has 
referred to the splendid atmosphere for British products 
in spite of the propaganda of other countries. He stated 
that Great Britain could sell as much agricultural 
machinery in South America as could be exported. A 
floating exhibition of British industry has left London 
for South America on board the S.S. St. Merriel. The 
products exhibited represent a fair cross-section of 
British industrial achievement, including sundry 
machinery, and are available for delivery immediately, 
or within six months of the receipt of the order. Mean- 
while, Argentina is turning to every possible source of 
supply of the more urgently-needed goods, and several 
Argentine Government buying missions have recently 
visited or are visiting the United States. They include 
representatives of the Navy, the State Merchant Fleet, 
the Road Board, the State Railways, the Instituto 
Argentino de Promocién del Intercambio, the Secre- 
tariat of Air and the Merchant Air Service. Already, 
many additional orders have been placed in New York 
for ships and aircraft. Further orders for aircraft are 
being placed in Britain, among those recently reported 
being a preliminary order with the Gloster Aircraft 
Company for six Meteor IV jet-propelled fighters ; it is 
expected that a larger order will be placed after the 
aircraft have been tested in Argentina. Probably the 
greatest immediate opening for heavy engineering in 
South America is in regard to the modernisation of 
ports. There is heavy and increasing shipping con- 
gestion in practically every republic due to the inade- 
quacy of the mechanical equipment of the ports, which 
is antiquated and in poor repair, particularly in the 
chief commercial centres, such as Buenos Aires, Santos 
and Rio de Janeiro. 

As part of the Five-Year Plan in Argentina, the 
National Department of Water and Electric Power has 
invited public tenders for the supply of machinery and 
accessories for hydro-electric works at Rio Tercero in 
the province of Cordoba; the new power station will 
utilise a waterfall giving a power of 15,000 kW. The 
section of the Argentine metal industry producing plain 
rolled mild-steel bars and flats, has been declared of 
“* national importance,” meaning that the industry will 
be fully protected from overseas competition in the 
home market. The announcement was the subject of a 
Government decree, stating that “‘the national steel 
production will henceforth be only supplemented by 
imports, the latter to be strictly controlled to ensure 
that the local plants are not prejudiced thereby.” In 
this connection, rumours circulating in New York are 
to the effect that, as part of the Five-Year Plan, 
Argentina has completed contracts for its largest peace- 
time industrial project—a steel industry involving 
approximately 100 million dollars worth of plant and 
equipment. Confirmation is expected in Buenos Aires 
shortly, and may reveal plans for the construction of a 
complete steel mill on the River Plate at San Nicolas, 
to be in operation early in 1950; and the formation of 
an American world-wide industrial development and 
engineering company, with headquarters in New York, 
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to design and supervise the construction. Although 
Argentine officials in New York so far refuse to discuss 
details, it is understood that 50 million dollars worth of 
equipment, as well as all machinery and build; 
materials not available in Argentina, will be purchased 
in the United States. It is assumed that open-hearth 
furnaces, tin-plating facilities and rolling mills would 
be included in the project. Such a development would 
of course, tend to reduce the Argentine dependence ia 
imported steel. In this connection, an official announce. 
ment is expected, to the effect that sheet and strip stee] 
produced in Argentina will be sold at a price not higher 
than the equivalent price for American or European 
steel, delivered in Argentina. 

No decision has yet been announced regarding the 
disposal of Brazil’s sterling balances in London. Bray] 
would have little to gain by purchasing the British. 
owned railways in that country without being able to 
obtain the necessary material to modernise them, 
The modernisation and extension of transport facilities 
continues to be Brazil’s great problem. Some progress 
is being made, but there are still enormous regions in 
Brazil waiting to be opened up, the resources of which 
are those of a continent rather than of a country, 
Substantial consignments of transport material, such 
as motor vehicles, railway equipment, etc., are being 
obtained from the United States, where the Export- 
Import Bank has just granted Brazil two three-year 
railway equipment credits totalling 81,500,000 dols, 
Among recent contracts, the order for 63 stainless-steel 
railway cars, placed with the Budd firm, of Philadelphia, 
by the Central Railway of Brazil, is the largest. The 
cars, which will be streamlined and equipped with aur- 
conditioning units and fluorescent lighting, are intended 
for use on the Rio de Janeiro-Sé0 Paulo and Rio de 
Janeiro-Belo Horizonte routes. The Central Railway of 
Brazil is also reported to have bought in the United 
States material for the electrification of the Séo Paulo- 
Mogy das Cruzes line, which serves the suburbs of the 
city of Séo Paulo. The port authority of Rio de Janeiro 
has invited tenders for eight shunting locomotives. 
The Companhia Municipal de Transportes Coletivos de 
Saéo Paulo, which was constituted in So Paulo on 
March 14, 1947, to take over all the city’s transport 
services, has purchased the tramways from the Sio 
Paulo Tramway, Light and Power Company. 

Mexico has applied to the World Bank in Washington 
for a loan of rather more than 200 million U.S. dollars, 
for development, including irrigation, hydro-electric 
power projects, highways, pipe-lines, railroads and 
harbour improvements. Venezuela has ordered 
2,000,000 dols. worth of electrical equipment from the 
International General Electric Company for a new 
power plant. A valuable service to British industry 
has been provided by the Council of British Manufac- 
turers of Petroleum Equipment, which sent a mission 
to the Caribbean last August and have now issued a 
report thereon. British goods are favoured, but diffi- 
culties in supply and delivery have yet to be overcome. 
The report indicates, however, that a wide market is 
available for oilfield equipment and for refinery plant. 
British manufacturers are urged to follow American 
standard specifications, to consult operators in the 
field before- new designs are produced, and to arrange 
for service after sales and advice on shipping and 
packing problems. 

The exchange situation in Chile is difficult, but not 
eritical. During 1947, imports of luxury articles will 
probably be eliminated altogether, but the amount of 
exchange to be allocated for imports of industrial 
machinery and equipment has been placed at the 
total equivalent of 24,000,000 U.S. dols. ; for transport 
material, 18,785,800 U.S. dols.; and for metallurgical 
products, 18,438,000 U.S. dols. Increased exchange 
supplies will depend upon greater production and 
exports of nitrate—for which there is a great world 
demand—as well as copper. Although the output of 
nitrate in 1946 was greater than in any year since 1930, 
it seems unlikely that the present rate of production 
can be expanded appreciably in the near future. The 
long-term view, however, must take into account the 
possibility of an expansion in productive capacity 
by the installation of new plant and modern machinery. 
Swedish interests are reported to be willing to supply 
Chile with machinery to increase the output of nitrate 
with a view to expanding exports of this product to 
Sweden. With regard to copper, most of the large 
mines in Chile are controlled by United States interests, 
and an expansion of these American-owned mines 
would involve heavy capital outlay which is unlikely 
to be undertaken in present circumstances. With 
regard to Chilean-owned mines, however, schemes 
are proposed from time to time to stimulate increased 
production and, in view of the present remunerative 
price of copper, old mines are being re-opened and 
worked on a profitable basis despite their higher costs of 
production. It is also understood that a decision has 
been made to proceed with a pre-war proposal to con- 
struct a copper-smelting plant in Chile, a development 
which should prove of great benefit to the mining 





industry. 
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SHUNTING LOCOMOTIVE FOR THE PORT OF CALCUTTA. 


THE HUNSLET ENGINE COMPANY, LIMITED, LEEDS. 











SHUNTING LOCOMOTIVES FOR 
CALCUTTA DOCKS. 


WE give below particulars of six 0-6-2 shunting tank 
locomotives which have recently been delivered to the 
Port of Calcutta. They were built by the Hunslet 
Engine Company, Limited, Leeds, 10, to the order of 
the Commissioners for the Port of Calcutta, and Messrs. 
Rendel, Palmer and Tritton, 55, Broadway, London, 
§.W.1, were the consulting engineers. A photograph 
of one of the locomotives is reproduced on this page. 

The design was for a locomotive to haul a trailing 
load of 1,280 tons, consisting of 40 four-wheeled wagons 
of 15-ft. wheelbase, on a track of the standard Indian 
5 ft. 6 in. gauge, around a curve 300 ft. in radius, on 
which 17 of the wagons were assumed to travel at the 
same time. The locomotive alone had to be capable 
of negotiating a curve of 250-ft. radius. Sufficient fuel 
and water were to be carried for 12 hours of continuous 
work. The tractive effort demanded was about one- 
third more than that possessed by existing locomotives 
at Calcutta. Nevertheless, the axle loading was to be 
kept below 17 tons (it was originally 16 tons, but an 
extra ton was allowed to ensure adequate tractive 
power), and the boiler was to be fired with Indian coal 
having a calorific value of about 12,000 B.Th.U. a 
pound. The ample water and fuel capacity, the 
restricted axle loading, and the power required, 
led to the adoption of an 0-6-2 wheel arrangement, 
and a total weight in working order of 65 tons. The 
driving wheels are 3 ft. 10 in. in diameter, with no 
flanges on the middle wheels, and the trailing wheels 
are 2 ft. 6 in. in diameter. Despite these comparatively 
small sizes, a clearance of 5} ir of the under parts of 
the chassis above the rail, wits. new tyres, has been 
provided. With a boiler pressure of 210 lb. per square 
inch, a tractive effort of 21,000 lb. at 75 per cent. boiler 
pressure, and an adhesion weight of 49 ton 4 cwt. 
(in working order), the factor of adhesion is 5-25. 
Under the worst possible conditions, with reduced 
quantities of coal and water, the factor of adhesion is 
still above 4-0. 

For simplicity of construction and ease of mainten- 
ance, the boiler is not fitted with a superheater, but the 
working pressure of 210 lb. per square inch is compara- 
tively high for this type of locomotive. The barrel 
consists of one steel ring, ~ in. thick, 4 ft. 5} in. 
outside diameter,’ and there are 200 steel smoke tubes, 
1} in. outside diameter expanded to 1} in. at the 
smokebox end and reduced to 1 in. at the firebox end, 
where copper sleeves 7 in. thick are fitted. The tubes 
measure 10 ft. 3 in. between the tubo-plates, and are 
pitched at 2§-in. centres; they account for 940 sq. ft. 
of heating surface. The inner firebox is made of Messrs. 
Colvilles’ Double-Crown firebox steel. Flexible stays 
are fitted in the two top horizontal rows and_front 
and back vertical rows of side stays, and in the three 
front rows of roof stays. The depth of the firebox, 
which has a heating surface of 90 sq. ft., is limited by 
the need to provide a deep ashpan above the rear 
coupled axle to suit the Indian coal. The ashpan is 
of the hopper type with cast-steel bottom doors, and 
operating gear at the side. To accord with normal 
Indian practice, the front section of the firebars is of the 


LPT ETI ERIM in 8 


1 


| 








POI 2 





drop type controlled manually from the footplate. 
The total boiler heating surface is 1,030 sq. ft., and the 
area of the grate is 18-1 sq. ft. The boiler is fitted 
with two 3-in. diameter Ross pop safety valves, a 
double-beat balanced regulator with a long two-armed 
handle in the cab, two blow-off cocks, two Gresham 
and Craven 8-mm. live-steam injectors, a Worthington- 
Simpson duplex pump on the left-hand running plate, 
and a treble clack box (but no top-feed trays) on top 
of the barrel at the front end. The usual wash-out 
arrangements are provided, and the boiler is lagged 
with l-in. Limpet asbestos mattresses. 

The main frames are 1} in. thick, adequately braced 
to withstand the severe stresses due to the design of the 
engine and the work on which it is engaged. The 
buffers and drawbars are fitted with Spencer Moulton 
rubber springs. The hornblocks are of cast steel with 
case-hardened liners, but without wedge adjustment, 
and the coupled axleboxes are of bronze with Ajax 
container-type grease lubricators. The axle journals 
are 7} in. in diameter and 11 in. long. Overhung 
laminated springs, with 13 plates 44 in. wide and ¢ in. 
thick and non-adjustable hangers at 3-ft. centres, are 
fitted inside the frames on all axles. They are com- 
pensated in two groups along each side: the leading 
and intermediate coupled wheels, and the driving wheel 
and radial-truck wheel. All springs are similar—an 
arrangement which facilitates storekeeping. To permit 
the negotiation of a 250-ft. radius curve, the radial 
truck is permitted a total side play of 54 in., and is con- 
trolled by an 18-coil helical steel spring with an initial 
restraining force of 1-32 tons and a final force of 2-15 
tons. The flangeless intermediate coupled wheels are 
5} in. wide on the tread, and the other wheels are 5} in. 
thick, including the tread. The wheel centres are of cast 
steel, and the cast-iron thrust faces fitted to the hubs are 
lubricated through Ajax grease nipples. The revolv- 
ing masses on each wheel are balanced, and 334 per 
cent. of the reciprocating mass is balanced by weights 
distributed evenly throughout the coupled wheels. 
Thus, hammer-blow is small even at 25 miles per hour 
when the wheels are revolving at nearly 4 r.p.s. The 
counterweights are formed by an alloy of 95 per cent. 
lead and 5 per cent. antimony, between plates riveted 
together astride the spokes. 

Only one pattern was made for the two piston-valve 
outside cylinders, so that they may be applied to either 
side of the engine. The centres of the cylinders, and 
the centre lines of the steam pipes, exhaust pipes, and 
chimney, all lie in the same vertical plane. The steam 
passages are, therefore, smooth in contour. The 
cylinders are 16 in. in diameter with a piston stroke of 
24 in., and the blast-pipe nozzle is 4j in. in diameter, 
its upper edge being 1 ft. below the centre line of the 
boiler. The box-type piston has two narrow rings, and 
the piston rod is fitted with Britallic packing in the 
stuffing box. The cylinders are provided with Wota 
N.C.-type by-pass valves, which may be seen above the 
running plate in the illustration. The Wakefield six- 
feed mechanical lubricator, driven off an arm on the 
right-hand reversing link and supplying the cylinders 
and valves is also visible. The connecting rods 
drive on to the rear-coupled wheels, and are 10 ft. 2 in. 
between centres. These comparatively long rods 
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exert only a small thrust on the slide-bars. The 
coupling-rod ends and the connecting-rod big-ends 
have fully-floating bronze bushes with hard-grease 
lubrication. The small-end of the connecting rod is 
adjusted through a wedge and taper bolt. The piston 
rod and slidebars are long enough to allow the rod, 
piston and crosshead assembly, after removal of the 
gudgeon pin, to be slid forward until the piston head 
protrudes beyond the front of the cylinder for renewing 
the piston rings. There is a stop on the lower slidebar 
to prevent excessive movement forward. The inside- 
admission piston valves are 8 in. in diameter, and are 
actuated by Walschaerts gear. The long eccentric 
rod (7 ft. 7} in. centres) and radius rod (3 ft. 11 in. 
centres) give good valve characteristics. The slip of 
the die-block in the reversing link at full-forward gear, 
for example, is only 4 in. The maximum valve travel 
is 43 in. in forward and reverse gears, giving a cut-off 
of about 82 per cent. The valve lap is 1 in., and the 
exhaust lap is #, in. Each valve head is fitted with 
five narrow rings, and the spindles have Bells’ Reefer- 
type packing. The motion has cast-iron bushes, except 
for a phosphor-bronze bush between the eccentric rod 
and fly crank. The screw-type reverse gear on the 
right-hand side of the engine requires 10 turns of the 
wheel to change from full-forward to full-reverse gear. 

The locomotive is steam-braked, the horizontal 
brake cylinder being 9} in. in diameter with a stroke 
of 64 in. Only the coupled wheels of the engine are 
braked, with a force equal to about 75 per cent. of the 
unladen weight on them. The brake rigging is fully 
compensated, and the mechanical advantage from 
piston to blocks is 5} to 1. The blocks are 18 in. long 
and 4} in. wide. Vacuum brake equipment, including 
a Dreadnought ejector and a vacuum cylinder | ft. in 
diameter and 2 ft. 6 in. long, is provided for coupling 
to trains. The steam brake may be operated inde- 
pendently of, or in conjunction with, the train brakes, 
and a driver’s valve is fitted at each side of the cab. 
A hand screw linked to the brake rigging is also pro- 
vided. The cab has the usual Indian double roof. 
The side tanks and bunker are built from ¥,-in. plates 
welded together, and provide capacity for 2} tons of 
coal in the bunker and 2,000 gallons of water, of which 
half is carried in the side tanks and half in the rear 
tank. The locomotives are 32 ft. 10 in. in length over 
the buffers, 12 ft. 5} in. in height to the top of the 
chimney, 10 ft. 6 in. wide over the platforms, with a 
rigid wheelbase of 11 ft., and a total wheelbase of 
16 ft.6in. The axle loads from front to rear in work- 
ing order are: 16 tons 5 cwt., 16 tons 4 cwt., 16 tons 
15 cwt., and 15 tons 15 cwt.; and when empty, 
15 tons 13 cwt., 15 tons 11 cwt., 9 tons 8 cwt., and 
8 tons 10 cwt. 

Reports on the performance of these locomotives 
recently received from India state that a train of 45 
loaded coal wagons and five other wagons, weighing 
1,042 tons, was hauled by one of them with a cut-off 
of 65 per cent., and the Chief Mechanical Engineer con- 
sidered that a load 25 per cent. heavier could have been 
handled. In six hours of heavy shunting and short 
haulage with 40 to 46 wagons weighing about 850 tons 
the coal consumption was 15 cwt. and the water con- 
sumption 1,000 gallons. 
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LAUNCHES AND TRIAL TRIPS. 


M.S. “ Luctan.”—Twin-screw cargo vessel, built by 
Messrs. William Gray and Company, Limited, West 
Hartlepool, for Messrs. Ellerman Lines, Limited, London. 
Main dimensions: 255 ft. by 42 ft. by 25 ft. to shelter 
deck; deadweight capacity, 1,800 tons on a mean 
draught of 17 ft. Two 960-brake horse-power Polar 
Diesel engines supplied by Messrs. Atlas Diesel Company, 
Limited, London, and fitted by the Central Marine 
Engine Works of Messrs. William Gray and Company. 
Launch, April 22. } 

M.S. “‘ Soochow.”—Single-screw cargo vessel, built | 
by Messrs. A. and J. Inglis, Limited, Glasgow, for the 
China Navigation Company, Limited. Main dimensions : 
298 ft. by 46 ft. by 25 ft. Doxford 1,780-brake horse- 
power Diesel engine. Launch, April 23. 


S.S. “‘ Satvor.”—Twin-serew salvage vessel built and 
engined by Messrs. Ferguson Brothers (Port-Glasgow), 
Limited, Port-Glasgow, to the order of the Mersey Docks 
and Harbour Board, Liverpool. Vessel designed for 
salvage and firefighting, the laying of moorings and buoys, 
and for hydrographic surveying. Two sets of triple- 
expansion engines with two oil-fired boilers. Launch, 
April 24. 

M.S. “‘ ANCHISES.”’—Single-screw cargo and passenger 
vessel, built by the Caledon Shipbuilding and Engineering 
Company, Limited, Caledon Shipyard, Dundee, to the 
erder of Messrs. Alfred Holt and Company, Liverpool, 
for the Ocean Steamship Company, Limited. Main 
dimensions: 450 ft. by 62 ft. by 35 ft.; deadweight 
carrying capacity, 9,300 tons. LEight-cylinder, double- 
acting two-stroke B. and W. type Diesel engine, develop- 
ing 7,500 brake horse-power, constructed by Messrs. J. G. 
Kincaid and Company, Limited, Greenock, to give a 
service speed of 16 knots. Trial trip, April 30. 

M.S. “* RosEwoop.”—Single-screw tanker, built by 
Messrs. Sir James Laing and Sons, Limited, Deptford 
Yard, Sunderland, for Messrs. John I. Jacobs and 
Company, Limited, London. Main dimensions: 475 ft. 
by 68 ft. by 36 ft. 9 in.; gross tonnage, 10,000 tons. 
Doxford-type Diesel engine built and installed by the 
North Eastern Marine Engineering Company (1938), 
Limited, Walisend-on-Tyne, to give a service speed of 
124 knots. Launch, May 5. 


8.S. “‘ LEo.”—Single-screw cargo vessel, built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Walker, Newcastle-on-Tyne, for Messrs. 
Ellerman’s Wilsen Line, Limited, Hull. Main dimen- 
sions: 297 ft. overall by 42 ft. by 25 ft. 3 in. to shelter 
deck ; deadweight capacity, 2,070 tons on a draught of 
17 ft. Triple-expansion engine with exhaust turbine on 
Bauer-Wach system and two oil-fired boilers. Launch, 
May 5. 








CONTRACTS. 


In connection with fuelling facilities for oil-burning 
locomotives, the London Midland and Scottish Railway 
have placed contracts for the construction of tank 
foundations, paving and drainage, at Bletchley, North- 
ampton and Wellingborough motive-power depots 
with MrEssrs. FLETCHER AND COMPANY (CONTRACTORS), 
LIMITED, Mansfield, Nottinghamshire; at Crewe, 
Shrewsbury and Durran Hill (Carlisle) depots, with 
Messrs. L. FarRcLovGH, Luurrep, Adlington, Lancashire; 
and at Wakefield, Stourton and Normanton depots 
with Messrs. WM. NICHOLSON AND SON (LEEDS), 
LIMITED. 


Messrs. THE ENGLISH ELECTRIC COMPANY, LIMITED, 
Queen’s House, Kingsway, London, W.C.2, have received 
an order from the Iraqi State Railways for nine two-coach | 
Diesel-electric unite. Three of the units are for the 
standard-gauge lines from Baghdad to Mosul, and the 
remaining six, which are of metre gauge, will be employed 
in augmenting the rail services out of Baghdad. Each 
two-coach unit will be fitted with a 275-h.p. Diesel-electric 
power unit and will be capable of running at speeds up 
to 50 m.p.h. The order also includes a 350-h.p. Diesel- 
electric shunting locomotive. 


Messrs. W. AND J. R. Watson, LimirED, Great King- 
street, Edinburgh, have received a contract from the 
Glasgow Corporation Water Department for the laying 
of nearly three miles of 36-in. diameter concrete-lined 
cast-iron pipes and subsidiary works which include the 
construction of valve chambers. A reinforced-concrete 
staging carried on reinforced-concrete piles will support 
the pipes over an area of marshy ground. The pipes and 
special castings for the contract are being supplied by 
the STAVELEY CoaL aND IRON COMPANY, LIMITED, 
Chesterfield. 


LEYLAND Morors Luirep, Leyland, Lancashire, 
inform us that among recent orders for their 56-seater 
double-deck omnibuses are thirty for the Blackburn 
Corporation, 20 for the Tees-side Ra‘lless Traction Board, 
and four for the Sheffield Corporation Transport Depart- 
ment. .vhe Northern Ireland Road Transport Board 
have ordered 25, and the Sheffield Transport Depertment 
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New York 13,U.S.A. Machinery Publishing Company, 
Ltd., National House, West-street, Brighton 1. [Price 
35s., post free.) 

Test Papers and Solutions on Electrical Engineering. By 
Dr. T. F. Watt. George Newnes, Limited, Tower 
House, Southampton-street, Strand, London, W.C.2. 
[Price 258. net.) 

The Amateur’s Workshop: Its Organisation and Equip- 
ment. By Ian BRADLEY. Percival Marshall and Com- 
pany, Limited, 23, Great Queen-street, London, W.C.2. 
[Price 7s. 6d. net.} 

Transactions of the Institution of Naval Architects. 
Volume 88. 1946. Edited by Caprain (S) A. D. 
DuckworTH, R.N. (Ret.), Secretary of the Institution. 
Offices of the Institution, 10, Upper Belgrave-street, 
London, S8.W.1, and Henry Sotheran Limited, 2, Sack- 
ville-street, London, W.1. [Price 31. 3s. 0d.] 

International Air Transport, 1947. Advisory Editor: 
LORD SEMPILL. Todd Reference Books Limited, 49, 
Park-lane, London, W.1, and Geo. G. Harrap and Com- 
pany, Limited, 182, High Holborn, London, W.C.1. 
[Price 25s. net.] 

Ministry of Transport. Railways Division. Railway 
Accidents. Report on the Collision Which Occurred on 
the Tth December, 1946, at Stafford on the London, Mid- 
land and Scottish Railway. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 4d. net.] 

Rotary Valve Engines. A Practical Treatise on the 
Principles of Rotary Valves, with Examples of Applica- 
tion to the Early Gas Engine, the Steam Engine, and to 
Modern Petrol Motors. By Marcus C. INMAN HUNTER. 
Hutchinson and Company (Publishers), Limited, 47, 
Princes-gate, South Kensington, London, S.W.7. 
[Price 21s. net.] 

The Industrial Charter. A Statement of Conservative 
Industrial Policy. Conservative and Unionist Central 
Office, Abbey House, 2-8, Victoria-street, Westminster, 
London, S.W.1. [Price 1s. net.) Popular edition. 
[Price 3d. net.} 

Ministry of Fuel and Power, and British Intelligence 
Objectives Sub-Committee. Technical Report on the 
Ruhr Coalfield. By a Mission from the Mechanisation 
Advisory Committee of the Ministry of Fuel and 
Power. VolumelIII. Appendix No.5. The Technique 
of Mining in the Ruhr. H.M. Stationery Office, Kings- 
way, London, W.C.2. [Price 9d. net.] 

Ministry of Town and Country Planning. Greater London 
Plan. Memorandum by the Ministry of Town and 
Country Planning on the Report of the Advisory Com- 
mittee for London Regional Planning. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 1s. 6d. net.] 

The Institute of Physics. Experimental Science: A 
Career for the Practical Boy or Girl. . Offices of the 
Institute, 47, Belgrave-square, Westminster, London, 
8.W.1. [Free.] 

Industry and Research. The Full Report of a Two-Day 
Conference Arranged by the Federation of British Indus- 
tries and Held at the Kingsway Hall, London, W.C.2, 
on March 27th and 28th, 1946. Sir Isaac Pitman and 
Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 10s. €d. net.) 

Engineering Problems Manual. Fourth edition. By 
PrRoFEssorRS Forest C. DANA and LAWRENCE R. 
HILLYARD. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 3.25 dols.] McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 16s. 6d.] 

Science in Britain Series. Sir Joseph Whitworth: A 

Pioneer of Mechanical Engineering. By PROFESSOR 

F.C. Lea. [Price 1s. 6d. net.] Osborne Reynolds and 

His Work in Hydraulics and: Hydrodynamics. By 

PROFESSOR A. H. Grason. [Price 1s. 6d. net.] Pub- 

lished for The British Council, 3, Hanover-street, 

London, W.1, by Longmans, Green and Company, 

Limited, 43, Albert-drive, Wandsworth, London, 

8.W.19. 

Conduction of Heat in Solids. By Proressor H. 8. 

CarsLaw and J.C. JAEGER. Oxford University Press 

(Geoffrey Cumberlege), Amen House, Warwick-square, 





10, single-deck omnibus chassis. 


London, E.0.4. [Price 30s. net.] 





MAY 30, 1947, 


PERSONAL. 


ProFEssoR E. N. DA C. ANDRADE, F.R.S., received 
the Holweck Prize of the French Physical Socicty at 9 
ceremony at the Sorbonne, Paris, on May 24. 


Mr. A. P. RowE, F.R.Ae.S., who was chief supcrintep. 
dent of the Radar Research Establishment at Malvern for 
seven years, and has latterly been scientific adviser to 
the Board of Admiralty, is to establish a Scientific 
Advisory Committee for Defence, in Australia. Mp, 
Rowe went to Australia some time ago as chief scientific 
officer of the Long-Range Weapons Organisation. 


Dr. P. DUNSHEATH, O.B.E., M.A., M.Inst.C.b,, 
M.I.E.E., director and consulting engineer of Meserg, 
W. T. Henley’s Telegraph Works Company, Limited, 
has been elected an honorary member of the Engincering 
Institute of Canada. 


Dr. J. W. T. WALSH has been elected President of the 
Illuminating Engineering Society, 32, Victoria-street 
London, S.W.1, for the session 1947-48. The vice- 
presidents for next session are Mr. J. M. WALDRAM, Mr. 
J. 8. Preston and Dr. E. C. Watton; the honorary 
treasurer Mr. J. G. HoLMEs, the honorary secretary Mr. 
H. C. WEsTON and the honorary editor Dr. S. ENGLisu. 


LORD ASHFIELD, P6., has been re-elected chairman, and 
Mr. GEOFFREY HEYWORTH, a part-time member of the 
London Passenger Transport Board. 


Mr. A. H. MILBOURNE has been elected a director of 
the Union-Castle Mail Steamship Company, Limited, 
upon his retirement from the position of secretary of the 
company. 

Mr. P. H. Wiison, O.B.E., M.I.Mech.E., has been 
nominated by the Council of the Institute of British 
Foundrymen, St. John-street Chambers, Deansgate, 
Manchester, 3, as President of the Institute for the 
session 1947-48. 


Mr. H. Corram, M.Inst.C.E., M.Inst.W.E., has retired 
from the Fylde Water Board, Hodder Valley Works, 
Clitheroe, after 43 years’ service. 


Mr. J. B. INNES, A.M.Inst.C.E., Assistant (Engineer- 
ing), District Engineer’s Office, London Midland and 
Scottish Railway, Edinburgh, has been promoted to the 
position of Assistant to the District Engineer, Edinburgh. 

Mr. R. W. McI. MELVIN, B.Sc. (A’deen), A.M.Inst.C.E., 
M.Inst.W.E., formerly deputy chief engineer to the 
Bristol Waterworks Company, has now been appointed 
manager of this undertaking. 

Mr. J. B. KERR, M.B.E., who has been in the service 
of the Wallsend Slipway and Engineering Company, 
Limited, Wallsend-on-Tyne, for 19 years, 16 of them 
as chief draughtsman, has been appointed general mana- 
ger of the company, in succession to the late Sik THomas 
McPHERSON, M.B.E., an obituary notice on whom ap- 
peared on page 430, ante. 

Mr. H. F. Hopage, M.C., B.Sc. (Glas.), M.Inst.C.E., 
M.Inst.W.E., County Engineer of Fife since 1920, has 
relinquished this appointment on account of ill-health. 
His services, however, will be retained in connection with 
the Fife Regional Water Scheme. 

Mr. F. H. HuRREN, who has been with Coventry Mal- 
leable and Aluminium, Limited, Coventry, for many 
years, has now retired. 

Dr. N. M. Porrer has been appointed chief chemist 
to the National Coal Board for the Nottingham area. 

Mr. H. U. RepsHaw has been appointed general 
manager of the Crane Foundry Company, Limited, 
Wolverhampton, in succession to Mr. J. A. RICHARDS, 
who has taken up the appointment of director and 
manager of Walter Macfarlane and Company, Limited, 
Saracen Foundry, Glasgow. 

Mr. R. S. Bortsrorp, A.R.S.M., M.Inst.M.M., has 
joined Messrs. Colonial Minerals, Limited, Port of Spain, 
Trinidad. 

Mr. W. E. Mier, A.M.Inst.C.E., has been appointed 
to the Colonial Service as an assistant engineer in the 
Water Development Department, Tanganyika. 

Mr. T. R. NAYLOR has joined the staff of the Dorr- 
Oliver Company, Limited, London. 


Mr. H. R. Hut has been appointed to succeed MR. D. 
MACDOUGALD as general secretary of the Institution of 
Fire Engineers. 

Mr. CHARLES MuRpDOCH, J.P., has been appointed by 
the President of the Board of Trade to be chairman of the 
Scottish Regional Board for Industry to fill the vacancy 
caused by the death of BAILIz W. ELGER. 


Messrs. TUBE INVESTMENTS LIMITED, and MESSRS. 
HAWKER SIDDELEY AIRCRAFT, LIMITED, have agreed to 
merge their aluminium interests. The companiesinvolved 
are the Hawker Siddeley subsidiary firm, Hien DuTY 
ALLoys, LIMITED, with works at Slough, Redditch and 
Distington, and the Aluminium Divisior of Tube Invest- 
ments Limited, comprising the light-alloy interests of 
REYNOLDS TUBE COMPANY, LimiTED, and REYNOLDS 
Romine Mrs, Loorep, with works at. Redditch, 
Birmingham and Oldbury. 











eceived 
ty ata 


Tinten. 
Tern for 
'iser to 
ientific 
‘Mr, 
ientifie 


t.C.E., 
Meserg, 
mited, 
‘cering 


of the 
“Street 
Vice- 
(, Mr. 
orary 
y Mr. 
LISH. 
1, and 
f the 


or of 
lited, 
f the 


been 
‘itish 
gate, 

the 


‘ired 
rks, 


eer- 
and 
the 
neh, 
.E., 
the 
ted 


- & 


-— ~e 








May 30, 1947. 


—— suoaatanseaalpaneugisotanitesnenthpuianenioienansantisuapsanisenaseessanntieeien “2 





ENGINEERING. 





453 








Saw 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—With only day to day supplies of fuel, 
and very small stocks, steelworks generally are producing 
to the limit permitted by the restrictions. At the same 
time, consumers are clamouring for deliveries, but the 
dates indicated are tending to lengthen. The fuel shortage, 
however, is not the only difficulty ; just as acute is the 
shortage of semies, in which Scotland never has been 
and never can be self supporting. There has been an 
almost complete failure to obtain supplies from the 
United States, Canada, Australia or the Continent; 
although @ small amount has come from Belgium. It 
is probable, in fact, that America could take semies 
and finished products from us if they were available. It 
is probable that bars and sheets are in the shortest 
supply of all steel products here, and those consumers 
depending on re-rollers are facing considerable privation- 
Scrap consumers are restricted by lack of fuel and this 
has tended to sustain the supplies. This, however, is 
offset by the disinclination of engineers to scrap plant 
when replacement is so difficult. The whole adds up to 
a serious shortage, although that has not yet assumed 
really menacing proportions. 

Scottish Coal.—Distribution difficulties grow more 
acute owing to Scotland’s 30,000 tons weekly decrease in 
output in the first full five-day week. Steelworks are 
working from hand to mouth; they have enough to 
carry on, but working margins are very small. Railways 
are experiencing a severe shortage of coal and their 
supplies have had to be eked out by raiding the domestic 
allocation. Their stocks are very small. The domestic 
allocation was cut by 70 per cent. Industrial supplies 
generally were also cut, largely in the interests of first 
priority consumers, like electricity and gas undertakings, 
food producers and hospitals. The shortages were inten- 
sitied by a week’s stoppage et Bannockburn and a day’s 
stoppage at Wester Auchengeich, but both these strikes 
are now over. Despite the fact that Scottish output 
has been reduced by 30,000 tons in the first full five-day 
week, it must be pointed out that the new figure of 
448,000 gives a daily average about 8,000 tons above the 
six-day week level. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Supplies of local brands of pig-iron 
and of hematite iron have been ample, but there are 
some breaks in the continuity of delivery owing to coke 
shortage. Steel production is steadily recovering, but 
supplies do not cover requirements. The employment 
of Polesin rolling mills and forges is a helpful factor in the 
labour shortage ; trade unionists have objected to their 
employment in the foundries, all of which need many 
more men. Notification has been received that work on 
the conversion of furnaces and boilers to oil fuel has had 
to be suspended for a period except in the case of firms 
who already have licences for oil supplies. Already 
six open-hearth furnaces are operating on oilin Sheffield, 
and the entire engineering works of Metropolitan 
Vickers Electrical Company, at Attercliffe, are operating 
on oi] alone. The Whitsuntide breaks has caused a loss 
of steel production but maintenance men have been 
busy during the holiday period carrying out repairs to 
plant and machinery. Tool manufacturers report the 
beginning of Continental competition; German firms 
have entered the field again. 

South Yorkshire Coal Trade.—Production in the third 
of the five-day weeks was not so satisfactory, owing to 
i d absenteci Satisfactory deliveries of loco- 
motive coal were made for the Whitsuntide period, and 
there has been a steady movement of washed and graded 
steams and other fuel to industrial concerns. Some 
additions have been made to stocks at the generating 
stations, and a fairly good delivery of gas coal has been 
possible. More coking coal is needed to keep the coke 
works operating at full heats. Blast-furnace coke is 
in moderate supply. Gas coke is not in such heavy 
demand as it was for domestic purposes. House coal is 
coming forward fairly well and a big weight of outcrop 
coal is reaching most sections of the market. 








INTRODUCTION TO ELECTRONICS.—It is frequently an 
advantage to examine familiar objects and ideas from an 
unfamiliar point of view. Those who are engaged in the 
study of electronics, either from the theoretical or the 
severely practical aspects, are theref advised to read 
the pamphlet, entitled “ Introduction to Electronics,” 
which was issued by the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
during the British Industries Fair. In this. pamphlet 
the atomic and electron theories are dealt with in simple 
language from a refreshingly novel angle, while the 
practical applications are not neglected,. special stress 
in this connection being laid on the part played by the 
thermionic valve. An indication is given of the numer- 
ous ways in which the company is making use of 
electronics to deal with present industrial problems. 











NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—Because of a dispute as to 
which of two trades unions should represent clerks 
engaged in the coal industry in negotiations with the 
National Coal Board, 4,000 of them in South Wales have 
threatened a strike which would bring the collieries to a 
standstill. The decision was reached at a delegate 
meeting of the South Wales and West of England area 
colliery advisory section of theClericaland Administrative 
Workers’ Union, which approved a resolution to give 
21 days’ notice to withdraw labour. This followed a 
long discussion on the implementation of the five-day 
week, The resolution has first to be considered by the 
area council, which meets in Bristol on May 31. Difficulty 
has arisen because the Coal Board will negotiate with 
only one body, and is waiting for the internal problems 
between the Clerical Union and the National Union of 
Mineworkers to be settled. There was a slight improve- 
ment in output in the second five-day week, for which 
figures are available. These showed thatin the first week 
production fell from the six-day week level by about 
16,000 tons, but this was followed by a recovery of 
about 1,000 tons in the second week to 505,100 tons, 
which was nearly 20,000 tons better than in the same 
week of last year. Trading was restricted by the scarcity 
of supplies on the Welsh steam-coal market last week. 
The needs of the public-utility and other high-priority 
consumers were very heavy and accounted for the greater 
part of current outputs. A ready outlet was found for 
the coal available in the home section, and little stocking 
in readiness for next winter was possible. Exports 
continued at a very low ebb, practically the only coal 
available being small quantities of the poorest sorts, 
which were sent to Eire. Bunkers were quietly available, 
while patent fuel and cokes continued to attract a keen 
interest but were scarce. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was again more 
active. Restored production has enabled makers to sell 
more to home consumers, for delivery during the current 
period. The export market, however, was quiet, and 
few, if any, sales were made last week. The demand for 
steel sheets continues to be in excess of the production, 
and makers can only consider orders of high priority for 
deferred delivery. The demand for iron and steel scrap 
is stronger as the steelworks are taking regular quantities. 





NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—This district is now producing more 
pig iron and more steel ingots than any other area in 
Great Britain. Moreover, almost uninterrupted produc- 
tion was maintained over Whitsuntide ; but outputs are 
still unable to satisfy the most urgent demands ofindustry 
and, outside the six priority classes, all consumers of 
iron and steel are operating on reduced rations. Output 
figures are now more favourable and hopes are enter- 
tained that allocations will be on a more liberal scale for 
period III; otherwise both current industrial operations 
in the shipyards and engineering shops, and the general 
reconstruction and re-equipment of industry will be 
seriously set back. 

Foundry and Basic Iron.—Of the 25 blast furnaces 
operating in this area, 18 are producing basic iron, two 
ferro manganese and five hematite. Even so, thereisa 
bare sufficiency of pig iron to provide for the needs of the 
steel plants and all the local foundries are obliged to rely 
on the Midlands blast furnacemen for their supplies of 
high-phosphorus iron. At times, deliveries are irregular, 
owing to the uncertainties of rail transport and con- 
sumers have very slender stocks to tide them over these 
recurring periods of short delivery. 

Hematite, Low Phosphorus and Refined Iron.—A 
steady output of hematite is maintained and is fully 
absorbed. Engineering foundries are very busy and 
would welcome increased tonnages of low- and medium- 
phosphorus iron while makers of refined iron have no 
longer any surplus for export, being fully occupied in 
satisfying home requirements. 


Manufactured Iron and Steel.—Famine conditions pre- 
vail in the steel trade. Re-rollers cannot get billets and 
blooms—either primes or inferiors—in sufficient quan- 
tities to keep the mills in regular operation, and imports 
have fallen well below usual levels. By the use of elec- 
trical steel, which is very expensive, a few export orders 
for re-ro: material are being executed, but there is 
urgent need for an increase in the volume of imports of 
steel semies. Steelmakers are working to the limit of 
their capacity, but the spate of orders and inquiries is 
overwhelming. Shipbuilders are also complaining that 
their work is hampered by short deliveries of plates and 
sections. Very big tonnages of rolled steel are being 
dispatched to the collieries, and requisitions for rails, 
sleepers, chairs, axles, etc., are given special priority. 


NOTICES OF MEETINGS. 

Ir is requested that particulars for insertion in this 
celumn shall reach the Editor not later than Tuesday 
morniig in the week preceding the date of the meeting. 

Univirsiry COLLEGE LOnDON.—Monday, June 2, 
5.30 ».m., Institution of Electrical Engineers, Savoy- 
Place, Victoria-embankment, W.C.2. ‘‘ The Presentation 
of Technical Information,” Lecture I, by Professor R. 0. 
Kapp. 

UNIVERSITY OF LONDON.—Tuesday, Wednesday and 
Thursday, June 3, 4 and 5, 5.30 p.m., Imperial College 
of Science and Technology, South Kensington, 8.W.7. 
A series of lectures on “‘ Metal Crystals,” by Professor 
W. G. Burgers. 

INSTITUTION OF CIvIL ENGINEERS.— Airport Engineer- 
ing Division: Tuesday, June 3, 5.30 p.m., Great George- 
street, Westminster, S.W.1. “‘ An Outline ef Methods of 
Air Navigation in the Royal Air Force,” by Squad.-Ldr. 
J. F. Davis. 

INSTITUTE OF WELDING.—Tuesday, June 3, to Friday, 
June 6, Newcastle-upon-Tyne. Tuesday, June 3, 8.15 
p.m., County Hotel, Newcastle-upon-Tyne, Reception. 
Wednesday, June 4, morning and afternoon, visite to 
Works at Middlesbrough. 8 p.m., King’s College, New- 
castle-upon-Tyne, Conversazione. Thursday, June 5, 
10 a.m., Neville Hall, Newcastle-upen-Tyne, (i) “‘ Ship- 
Welding as Practised on the Tyne and Wear,” by Messrs. 
N. M. Hunter and R. C. Thompson. (ii) “‘ Welding in 
Marine Engineering,” by Mr. J. A. Dorrat. Afternoon, 
visits to Works on Tyneside. 7.30 p.m., Station Hotel, 
Newcastle-upon-Tyne, Dinner. Friday, June 6, morning, 
visits in Newcastle-upon-Tyne. 

INSTITUTE OF PETROLEUM.—Wednesday, June 4, 
5.30 p.m., Royal Institution, Albemarle-street, W.1. 
Second Cadman Memorial Lecture, by Mr. Robert Price 
Russell. 

INSTITUTION OF ELECTRICAL ENGI Southern 
Centre: Wednesday, June 4, 7 p.m., 110, High-street, 
Portsmouth. (i) “The Development and Design of 
Colonial Tel ication Systems and Plant,” and 
(ii) “ The General Planning and Organisation of Colonial 
Tel ication Systems,” by Messrs. C. Lawton and 
Vv. H. Winson. Transmission Section: Friday, June 6, 
6 p.m., Connaught Rooms, Great Queen-street, Kings- 
way, W.C.2. Section Dinner. Measurements Section : 
Monday, June 16, 6 p.m., Connaught Rooms, Great 
Queen-street, Kingsway, W.C.2. Section Dinner. 
Southern Centre: Wednesday, June 18, 7 p.m., The 
Royal Aircraft Establishment, Farnborough. “ Fre- 
quency Modulation,” by Dr. K. R. Sturley. 

CuemicaL Socrery.—Thursday, June 5, Ohemical 
Society’s Apartments, Burlington House, Piccadilly, 
W.1. 17.15 p.m., adjourned Annual Meeting (open to 
Fellows only). 7.30 p.m. (i) “ Substitution Reactions of 
Triphenylethylene and Related Compounds,” by Messrs. 
R. Royer and N. P. Buu-Hoi. (ii) “ Some Trinuclear 
Cyanine Dyes.” Part I. “The Synthesis of Neo- 
cyanines,” by Miss F. M. Hamer, Mr. R. J. Rathbone 
and Miss B. 8. Winton. 

INSTITUTION OF THE RUBBER InpDUsTRY.—London 
Séction: Friday, June 6, Oonnaught. Rooms, Great 
Queen-street, Kingsway, W.C.2. 5.15 p.m., adjourned 
Annual General Meeting for Council’s Report and State- 
mentof Accounts. 5.30 p.m., Second Foundation Lecture 
on “ The Impact of Synthesis on the Rubber Industry,” 
by Dr. Philip Schidrowitz. 7.15 p.m., Dinner. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
June 8, 2.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Factors Affecting Output per Man-Hour,” by Mr. E. H. 
Lewis. Friday, June 13, 7 p.m., Cowdray Hall, W.1. 
“* Research and Expansion in Industry,” by Mr. R. Cecil 
Smart. 

IRON AND STEEL InsTITUTE.—Iron and Steel Engineers 
Group: Wednesday, June 11, 4, Grosvenor-gardens, 
Westminster, S.W.1. 10.30 a.m. (i) ‘‘ Water-Tube Boilers 
for Iron and Steelworks,” by Mr. A. S. Peacock. (ii) 
“ Steam Turbines for Iron and Steelworks,” by Mr. I. V. 
Robinson. 2 p.m., “ Gas Turbine Applications in Iron 
and Steelworks,” by Dr. A. T. Bowden. 

INSTITUTION OF METALLURGISTS.—Thursday, June 12, 
3 p.m., 4, Grosvenor-gardens, Westminster, S.W.1. 
Annual General Meeting. Council’s Report and State- 
ment of Accounts. General discussion on the activities 
of the Institation. 














INSTITUTION OF METALLURGISTS.—Examinations for 
the licentiateship and associateship of the Institution 
of Metallurgists will be held during the week commencing 
September 7, in London, and at other centres to be 
decided upon when the number of candidates in different 
areas is known. Application for permission to enter 
for the examination should be made not later than 
June 14, on forms to be obtained, with copies of the 
regulations, from the Registrar of the Institution, 4, 
Grosvenor-gardens, London, S.W.1. Full details of the 
arrangements for the examinations will be sent to those 








whose applications are accepted. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


(For Description, see page 448.) 
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BEDFORD STREET, STRAND, 


g * 3 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
Offices, and that no connection exists between 
this Journal and any other publication beating a 
amilar title. 
Telegraphic Address : 
“ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are rene to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
(rders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
galls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the exception 
of Canada . 


Subscribers receiving incomplete copies 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
sddress. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wepe. on the inside black and white pages 
and in the art paper two-colour supplement, as 
well as for insets, can obtained on application to 
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THE NATURE OF GLOSS. 


THE amateur of interesting words will find matter 
for enjoyable speculation in comparing the conno- 
tations of the two distinct words that are spelt 
** gloss ” in modern English. One of them is rooted 
in classical Greek and one of its meanings, according 
to the Ozford English Dictionary, is ‘‘an obscure 
word requiring explanation.” The other is of 
Scandinavian origin and relates to the shining 
appearance of a surface. Despite the identity of 
spelling, this is clearly quite a different word, and 
used in a very different sense ; yet our understanding 
of the surface quality commonly known as “ gloss ” 
can be truly and most aptly described as obscure and 
requiring explanation. It demands to be explained 
because, among a number of other good reasons, 
gloss and the various qualities of a surface that are 
associated with it are of first-rate technical import- 
ance in several industries and professions. The 
problems of producing and re-producing gloss arise 
mainly in the paper trade, but are obviously also 
of great interest in the paint and textile industries 
and in the processing of ceramics, photographic 
materials, decorative metal finishes, glass, jewellery 
and plastics. Less directly, gloss is interesting to 
users of all these products; and engineers figure 
prominently in the long list of users, not only 
because their comprehensive activities extend to 
practically every sort of glossy surface for one 
purpose or another, but also because they are 
responsible for designing, constructing and improv- 
ing the machinery that creates glossiness. 

An even more intimate relation between gloss 


“| and engineering is to be found in the visual aspects 


of the surface finish of metals. The similarity 
between the two qualities in respect of the deceitful- 
ness of appearances, and the difficulties encountered 
in attempts to appraise them by wholly physical 
methods, exemplifies their elusive nature and justi- 
fies as strong a word as “‘ obscure ” to describe the 
present state of knowledge about the causes and 
effects of either. Among other common features, 
they share a large measure of dependence on physics, 
both for their production and their measurement, 
and a fairly short history of scientific study. The 
distinction between them resides mainly in the fact 
that appearance is the essence of gloss. The estima- 
tion of its qualities therefore involves not only the 
physiology and the psychology of the observer, but 
the variations in the sensitivity of each observer 





and the idiosyncracies of different individuals. 
These factors combine so formidably with the 
purely material aspects of gloss as to account for 
the persistence of a problem, or rather a series of 
problems, on a subject of universal experience. 

A quite exceptional recognition of the inherent 
importance of these subjective factors in the apprai- 
sal of the visible characteristics of surfaces is one of 
several good qualities that distinguish a remarkable 
treatise* on the definition and measurement of 
gloss which has been published recently by the 
Printing and Allied Trades Research Association. 
It is the work of a member of the Research Associa- 
tion staff, Dr. V. G. W. Harrison, who has made a 
thorough review of all the important technical litera- 
ture on the subject over the past 40 years, and who 
presents a critical study of his discoveries that is a 
model of its kind. Not only does it summarise for 
the first time a mass of information, hitherto scat- 
tered over papers and periodicals in many languages 
and now logically arranged to exhibit the growth, 
and present state, of knowledge about the “finish ” 
of paper and similar materials ; but it adds thereto 
the outcome of much capable original thought on 
the part of the author. The work is less than com- 
prehensive in that it is not concerned with the 
manufacturing processes for producing glossy surfaces 
or with the effects of varying grades of glossiness on 
subsequent operations such as printing, painting 
or photegraphy. Only incidentally, too, does it 
deal with the mechanical texture or pattern of a 
surface ; while the relations between surfaces and 
radiations other than those of light within the visible 
spectrum are really outside its scope. 

Attractive as some of these byways undoubtedly 
appear, Dr. Harrison has wisely restricted his atten- 
tion for the time being to the visual sensation of 
gloss, which, he concludes, is a conception closely 
bound up with the various ways in which light is 
reflected from the surface viewed. In this respect, 
the degree of transparency of the superficial layer 
is largely influential in permitting a distinction to 
be made between varnished surfaces, paint films and 
paper, even though most real surfaces reflect a 
mixture of specular and diffused components and, 
consequently, have properties intermediate between 
perfectly glossy and perfectly mat. The method 
advanced by Barkas, to analyse the reflection 
characteristics of a surface in terms of an optically 
equivalent distribution of reflecting and diffusing 
facets, is commended by Dr. Harrison as a highly 
significant achievement, analagous to colorimetry 
in terms of three primary wavelengths. 

A further outcome of the many ways in which 
reflected and diffused light can be combined by 
different properties of a surface is the variety of 
words needed to distinguish broadly between differ- 
ent types of gloss. The mere contrast between the 
specular and diffused proportions can change the 
appearance of a surface from being largely objective 
to mainly subjective, altering significantly according 
to the direction in which it is viewed and the spectral 
distribution of the light by which it is illuminated. 
Gradations among these factors and the inherent 
physical properties of the surface itself lead to 
appearances connoted by such terms as sheen, lustre, 
bloom or glitter. Dependence of visual impression 
upon all the physical characteristics of a surface 
explains why objects like flower petals or polished 
metal are almost impossible to reproduce really 
convincingly in a painting or even in a colour 
photograph ; and it accounts, too, for the rather 
artificial impression given by coloured cinemato- 
graph films. From a thoughtful consideration of 
this particular quality of glossy surfaces, by himself 
as well as by other observers, Dr. Harrison reaches 
the conclusion that it is bound up with binocular 
vision, and is closely associated with the impression 
of seeing simultaneously two sources of light, one 
slightly more distant than the other ; or, alterna- 
tively, of seeing light just within, but not actually 
at, a reflecting surface. The same idea underlies 
the familiar experience of enhanced gloss when 4 
pair of photographic prints are viewed through a 


* Definition and Measurement of Gloss. By V. G. W. 
Harrison, Ph.D., F.Inst.P., A.R.P.S. Published by the 
Printing and Allied Trades Research Association, Char- 
terhouse Chambers, Charterhouse-square, London, E.C.1. 
[Price 10s. net.] 
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stereoscope. The impression of a thin film of 
polished glass over the picture does not depend upon 
the prints being a stereoscopic pair, or individually 
glossy, but is more marked when there is a picture 
or diagram to be seen. Alternatively, binocular 
vision by the unaided eyes can produce the lustrous 
impression typical of black-and-white striped cloth, 
while the characteristic appearance of velvet partly 
depends on visual indefiniteness about the exact 
situation of the surface. 

Since the phenomena of gloss cannot be com- 
pletely explained in terms of purely material factors, 
it is to be expected that, so far, none of the num- 
erous attempts to measure gloss by instrumental 
means has proved adequate. Most of the devices 
suggested embody photometric or other means of 
analysing light reflected from the surface under 
examination, so as to compare the brightness at 
different angles of reflection or to compare its 
specular and diffused components. Some elaborate 
methods involve exploring the polar distribution of 
intensity ; others take account of colouring in the 
illumination, while a further group attempts to 
relate gloss to the degree of polarisation produced 
by surface reflection. The best of these methods 
of defining, and hence deriving a numerical measure 
‘of, gloss-producing properties is capable of grading 
papers roughly in agreement with visual appraise- 
ment, but the evaluations of different instruments 
differ widely and exhibit serious discrepanties. 

The evident difficulty of surmounting even the 
material or objective elements of gloss measurement 
is as good an indication as can be found of the 
seemingly insurmountable complexity of the com- 
plete problem, in which account must also be taken 
of the physiological and psychological factors. Dr. 
Harrison devotes an exceedingly interesting part of 
his book to a discussion of the implications inherent 
in his contention that the appearance of a surface is 
judged by sensations, or, more precisely, by sense 
data. He holds that the relevant agencies reside 
in the borderland between the material and the 
mental, and that their study involves an excursion 
into the philosophy of sense perception. The sense 
data are the fundamental things that the human 
mind knows about, by contrast with which the 
existence of matter is no more than 4 theory invented 
to explain and unify manifold sense perceptions. 
Not only, therefore, can any individual observer 

istinguish varieties of surface gloss, ranging from 
the almost perfectly mat to the almost perfectly 
reflecting ; but, with equal truth, every observer 
receives a different perception of the same surface. 
There exists the further complication that, with 
one observer and one surface, the appraisal of gloss 
is not the result of unique conditions of illumination 
and viewing, but a judgment based on an inevitable 
combination of perceptions among which that of 
gloss itself, while predominant, is only one. It 
follows that the sengation received by looking at a 
glossy surface depends on, and is part of, a collective 
perception which includes all associated sensations 
in a particular order or arrangement ; some of which 
may be merging and others contrasting, but which 
are all interconnected to the extent that a change in 
any factor, even if it be external to the glossy 
surface, alters in some measure the sense perception. 

Dr. Harrison exemplifies this opinion about the 
Gestalt nature of gloss by considering the distinction 
between a masterpiece of painting aid its physical 
analysis into a collection of patches of paint of 
various colours and sizes. Somewhat similarly, 
the effect of a musical chord depends very markedly 
on the context in which it occurs. In brief, he 
emphasises that gloss is one of many things in 
human experience which cannot be represented in 
terms of numbers. This is not a novel concept, of 
course, but it is of great importance as expressing 
what is, perhaps, the most outstanding and funda- 
mental difference between the mechanical material- 
ist outlook of Nineteenth-Century science and the 
more enlightened, if paradoxically humbler, ap- 
proach of modern physics. It embodies a reality 
bearing directly on all technical productions that 
depend for their results on human perception but 
having far wider implications, well worth the serious 
thought of engineers and physicists, whose responsi- 
bility to society makes it nothing less than a duty 
occasionally to ponder over the imponderables. 


WATER POLLUTION 
RESEARCH. 


THe work carried out under the auspices of the 
Water Pollution Research Board already covers a 
very wide range, but it is now suggested that this 
should be further extended by forming a section of 
the laboratory to deal with the engineering aspects 
of the treatment of water, sewage and industrial 
wastes. Many of the investigations which have been 
conducted have involved the operation of plant 
on an engineering scale, but the staff and equipment 
of the laboratory have not been, and are not, 
constituted to handle the design and construction 
of such plant, these aspects of any investigation 
having remained in the hands of outside co-operating 
bodies. A notable example is furnished by the 
development of the process of alternating double 
filtration of sewage which was carried out on a 
large experimental plant at Minworth, placed at the 
disposal of the Board by the Birmingham Tame 
and Rea District Drainage Board. The formation 
of an engineering section of the Water Pollution 
Research Laboratory can hardly be other than a 
long-term policy, as even the immediate requirement, 
which is the construction of an adequate laboratory 
for conducting chemical and biological investigations, 
is not likely to be met in the near future. 

After the formation of the Water Pollution 
Research Board in 1927, any laboratory work 
necessary was at first carried out in the premises 
of other authorities or bodies, but some ten years 
after its constitution, the Board received permission 
to build a laboratory of its own. This was to be 
situated alongside the Building Research Station at 
Garston, near Watford, and building was about to 
begin when war broke out in 1939. As a temporary 
measure, & large private house in Watford was taken 
over in 1940 and equipped as a laboratory. This is 
still in operation but offers much less than the 
accommodation desirable, and the construction 
of a new laboratory is agreed in principle. 

In common with many other bodies, both official 
and private, the Board had to suspend publication 
of its annual report during the war period, although 
information about many of the important researches 
carried out has been made available in special publi- 
cations or in papers read before scientific societies 
or published in technical journals. These, in sum, 
furnish a reasonably adequate account of the 
proceedings of the laboratory but it was clearly 
desirable that a complete review of the work con- 
ducted should be compiled. This has now been 
prepared and published.* It may be looked upon 
as a condensation of six annual reports. It opens 
with an introduction by Mr. H. W. Cremer, the 
present chairman of the Board, but in the main 
consists of a long technical section prepared by Dr. 
B. A. Southgate, the Director of the Laboratory. 

Dr. Southgate points out that up to the year 
1929, research had been concentrated mainly on 
work of wide general interest and in the thorough 
investigation of a few problems, rather than the 
more superficial investigation of many. War 
conditions seriously interfered with this programme 
and it was necessary to devote much attention to 
immediate problems on which advice was asked by 
various Government departments, particularly the 
Ministry of Supply. Much of this special work 
concerned the treatment of trade wastes, man 
local problems arising owing to the setting up, 
or extension, of factories. Examples of this kind 
were furnished by shell-filling factories, the waste 
from which contained trinitrotoluene, ammonium 
nitrate and tetryl. A system of mixing the factory 
waste with domestic sewage was worked out and 
proved generally satisfactory. In the case of the 
recovery of copper from the waste waters of factories 
engaged in the pickling of copper, brass and other 
alloys in acids after annealing, two questions were 
involved. It was not only desirable to prevent the 
pollution of streams and rivers, but also to recover 
copper, which was in short supply. Various 
methods of recovering copper were already practised, 





* Report of the Water Pollution Research Board, 1st July, 
1939, to 31st December, 1945. H.M. Stationery Office. 
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but some of these were stated not to be Very satis. 
factory. Work was concentrated on the improye. 
ment of the method in which the waste waters pa 
passed through tanks containing scrap iron, th, 
copper being deposited as a metal and an e :juivalen, 
weight of iron dissolved. A plant was designed jp 
which the waste water passed over baled Scrap 
iron wire. The sludge formed in the tanks j, 
which the operation was carried out was found 
after drying, to contain 43 per cent. of copper and 

2-2 per cent. of iron, calculated on the wet weight, 

Three of the important investigations o1 whic, 
information is given in the report were concerned 
with the treatment of waste waters from factorie, 
dealing with vegetable products. In two cases— 
those of the retting of flax and the preparation of 
vegetables for drying—the industries concerned 
were introduced into the country, or greatly extended 
in scope, by the conditions ruling during the war, 
The third case, which concerned the treatment of 
waste from beet-sugar factories was first investi. 
gated by the laboratory in 1927, but the work was 
considerably extended during the war period. |p 
view of the financial situation of the country jt 
seems probable that the growing of flax and the 
canning of vegetables may establish themselves ag 
permanent industries. 

Although the fibre in flax can be extracted by a 
purely mechanical process, the yield and quality of 
the fibre are improved by some system of retting. 
In some Continental countries and in Ireland, 
retting is carried out under water, in rivers or tanks, 
The use of natural surface waters results in much 
pollution, and when tanks are used the liquid rapidly 
becomes anaerobic and acidic, and disposal pro. 
blems are difficult. A number of factories wer 
built during the war for the extraction of the fibre 
from flax grown in Great Britain and it was esti- 
mated that the waste discharged from one of these 
would be equivalent in polluting effect to untreated. 
sewage from a population of 7,500 persons. Various 
methods of treatment were investigated and a 
system was finally developed in which the retting 
liquor is passed continuously through a tank in 
which it is aerated by bubbles of air from diffusers. 
As a result, much of the decomposed organic matter 
is oxidised to carbon dioxide and the liquid remains 
practically neutral. 

An important aspect of the whole question of 
trade wastes is touched on in the section of the 
report which deals with the preparation of vegetables 
for drying. This was a new industry and a number 
of factories, each with a capacity of 40 tons of raw 
vegetables a day, were set up in different parts of 
the country. It was estimated that the waste 
waters from a factory of this size, when dealing with 
potatoes and carrots, would be equivalent in pollut- 
ing effect to the sewage from a population of from 
12,000 to 18,000 people. The point of particular 
interest is that the question of the disposal of the 
waste was considered at an early stage of the plan- 
ning and the sites were selected so that this new 
industry was set up without the introduction of any 
case of major pollution. The method of treatment 
adopted was to deal separately with the pre-washing 
waters, mainly containing soil in suspension, by 4 
sedimentation process. The remaining waters were 
passed through a sedimentation tank of the Dort- 
mund type, the sludge being removed at frequent 
intervals. About 75 per cent. of the suspended 
solids were removed by sedimentation in 2} hours. 


y The plant must be operated with care as the sludge 


rapidly undergoes putrefaction and may rise to the 
surface and be carried over with the effluent. 

A short review can do but scant justice to the large 
amount of material contained in this report but as 
an example from the field of water supply, as dis- 
tinct from trade wastes, mention may be made of 
the investigation of the question of the corrosion of 
non-ferrous metal fittings by chlorinated water. 
Comparative tests were made with Watford tap 
water, which is typical of a fairly hard water, and 
treated distilled water, and it was concluded that 
chlorine in an initial concentration of 3 parts per 
million did not increase the corrosive action on 
lead and copper. There have, however, been com- 
plaints of excessive corrosion of domestic fittings 
and the subject is not yet. considered to be fully 
investigated. 





cases— 
‘ation of 
ncerned 
Xtended 
the War, 
ment of 
investi. 
ork was 
iod. In 
intry it 
ind the 


elves ag 


ed bya 
ality of 
retting, 
[reland, 
r tanks, 
n much 
al pro. 
‘3 Were 
ne fibre 
AS esti. 
f these 
reated, 
Various 
and 4 
retting 
ank in 
users, 
matter 
>mains 


ion of 
of the 
‘tables 
umber 
of raw 
arts of 
waste 
g with 
ollut- 
’ from 
jicular 
of the 
plan- 
3 new 
of any 
ment 
shing 
by a 

were 

Dort- 

quent 

nded 

Ours. 

ludge 


o the 


large 
ut as 
| dis- 
le of 
mn of 
ater. 
tap 
and 
that 


on 
:om- 
ings 
Fully 


MAY 30, 1947. 


ENGINEERING. 


457 





—- Se 


NOTES. 


GgexeRATION OF POWER FROM Atomic ENERGY. 


Tue title of this year’s annual May Lecture of the 
Institute of Metals was “ Metallurgical Problems 
Involved in the Generation of Useful Power from 
Atomic Energy,” and the lecture was delivered in 
london on May 21 by Sir Wallace Akers, C.B.E., 
Director of Research of Imperial Chemical Industries, 
Limited. Sir Wallace stated that the problem of 
generating power from atomic energy was largely a 

ion of utilising the heat released by the fission 
of the uranium isotope U235, or similar material, in 
the uranium-graphite pile and employing this heat 
in large steam or gas-turbine units. The circulation 
of helium and of liquid bismuth to absorb the heat, 
instead of water, had been considered in the United 
States and as bismuth was a metal its heat-transfer 
properties were good. Many difficulties of an engin- 
ering and metallurgical nature were involved, as 
the choice of materials which could be used in the 
construction of the plant required was restricted, 
but research into these problems was being actively 
ued. It was difficult to give estimates of when 
atomic energy would be used as a source of power, 
and its probable cost, but he believed that by 
1949, and perhaps a little earlier, some sort of 
atomic-energy generating installation would be 
running in America. This, however, would be 
purely an experimental plant constructed and 
operated without any regard to economy. More- 
over, it was probable that in 5 or 10 years 
time there would be one, or perhaps several, fairly 
large-scale atomic-energy power stations operating 
in the world, generating electricity for normal 
consumption. Estimates had been published in 
the United States showing that the cost of such 
plants compared favourably with those of thermal 
generating stations but, on examination, the figures 
were found to be based on various assumptions or on 
data which were not available to us in this country. 
It had been pointed out that a large airport near 
the North Pole would shorten many world air routes 
and a central plant utilising atomic energy would 
generate power and heat for such a station and its 
adjoining settlement. It was interesting to note 
that the consumption, in the fission process, of 
1 kg. of U235, 0233, or plutonium, liberated as 
much heat as would be obtained by burning 
24 million kg. of high-grade bituminous coal. In 
Great Britain, electrical energy was now generated 
at the rate of 50,000 million kWh per annum. If 
the heat generated in the fission process could be 
utilised, 74 tons of fissile material would be needed 
to produce this amount of energy, if the thermal 
efficiency of the equipment employed were 27 per 
cent. If the thermal efficiency were taken as 10 per 
cent., the fissile material needed would be 20 tons 
per annum. These quantities related to U235, 
and the equivalent quantities of natural uranium 
were 1,050 tons in the case of a thermal efficiency 
of 27 per cent., and 2,800 tons in that of an efficiency 
of 10 per cent. 


INSTITUTE OF METALS. 


Some important announcements were made by 
the President, Colonel P. G. J. Gueterbock, C.B., 
D.S.0., M.A., at a special general meeting of the 
Institute of Metals, held in London, on May 22. 
The first of these was that Mr. H. S. Tasker, the 
honorary treasurer of the Institute, had found it 
necessary, owing to his other commitments, to tender 
his resignation, which the Council had accepted 
with regret. Mr. Tasker, however, had undertaken 
to continue in office until a successor had been 
appointed. The President’s next announcement 
concerned the secretaryship of the Institute. 
Colonel Gueterbock recalled that, at a previous 
meeting, the Council had decided that, in view 
of increasing work and activities, it would be 
desirable for the Institute to revert to the position 
of having a secretary of its own, instead of a joint 
secretary with the Iron and Steel Institute. The 
Council had given careful consideration to the 
large number of excellent candidates who had 
replied to the advertisement for the post and had 
unanimously decided to appoint as secretary Colonel 





and editor of publications, who had been working in 
close co-operation with the present secretary, 
Mr. K. Headlam-Morley, since returning from war 
service. Colonel Guillan would formally take over 
his dutieson July 1. The President’s final announce- 
ment was to the effect that, as a result of the rising 
costs of publications, paper, printing and other 
charges, the Council had decided to increase, to 
4l. 48., the rate of subscription for ordinary members, 
which had stood at 31. 3s. since 1908. With regard 
to other grades of membership, joint members of 
the Institute and of the Iron and Steel Institute 
had paid, hitherto, 2/. 12s. 6d., and this sum would 
be raised by one guinea to 31. 13s. 6d. The sub- 
scription fur associates and students which had been 
ll. 5s., would now be Il. 15s., while that for joint 
associates and students of the Institute and the 
Tron and Steel Institute would go up from 1 guinea 
to ll. lls. 


BENEVOLENT FuND OF THE INSTITUTION OF 
ELEcTRIcCAL ENGINEERS. 


For some time it has been considered that it would 
be desirable to give the benevolent fund of the Insti- 
tution of Electrical Engineers a more formal status 
by constituting it as an incorporated body, and in 
connection with the annual general meeting of the 
fund, held on May 15, it was announced that 
application had been made to the Board of Trade 
for the settire up of such a body. The operations 
of the fund are now concerned with the handling 
of considerable sums of money, the invested capital 
accounts on December 31, 1946, standing at 48,237/., 
and the decision to develop a residential estate at 
Malden, in Surrey, adds a further reason for the 
proposed alteration in status. The income of the 
fund last year was 10,193/., and 5,583/. was paid 
out in grants to beneficiaries, the corresponding 
sums for 1945 being 9,456/. and 4,781]. These 
figures indicate that progress is being made, but in 
view of the growing membership of the Institution, 
the increase in income is not so rapid as is desirable. 
In 1945, 42 per cent. of the members contributed to 
the fund, but in 1946, the percentage fell to 39. The 
average contribution, in terms of total membership, 
also fell from 5s. 7d. to 5s. 6d. These regressions 
are doubtless to be explained by the rapid increase 
in membership which is taking place. The majority 
of those who are joining are comparatively young 
and may not be in a position to make important 
eontributions to the fund, but it is not necessary 
that large donations or subscriptions should be 
made. In view of the total membership, very 
modest sums, if contributed in sufficient numbers, 
would enable the range of grants made to be greatly 
extended. A wider and more active interest would 
be likely to be taken in a fund supported by small 
contributions from the majority rather than by 
large contributions from a minority. The scheme 
for building residential homes is estimated to require 
an initial sum of 50,0001. The finance of this 
matter is handled independently from that of the 
general fund, and a special appeal. was made to 
members last October. So far, 12,000/. has been 
provided. It is clear that under present conditions 
building cannot start at Malden for some two or 
three years, and some may feel that immediate 
subscription to this project is unnecessary, but the 
Committee of Management could proceed with the 
prelimi arrangements with greater confidence 
if the total sum required had been made available. 


ASSOCIATION OF TEACHERS IN TECHNICAL 
INSTITUTIONS. 


The need for some rationalisation in the syllabuses 
of the professional institutions was one of the topics 
discussed by Mr. W. Ing, B.A., B.Com., of the 
Grimsby Technical College, in his presidential address 
to the Association of Teachers in Technical Institu- 
tions, delivered at the 38th annual conference, held 
in London on May 23-26. While recognising that 
this was a matter which only the institutions 
themselves could decide, Mr. Ing suggested that, as 
their aims were uniformly those of ensuring that the 
entrants should be as highly qualified as possible, 
it would be an advantage if common syllabuses 
could be adopted in certain subjects required for the 
intermediate stage of the various examinations, 


the more specialised subjects. Alternatively, he 
suggested that there might be a common inter- 
mediate examination, the necessary specialisation 
being confined to the finalexamination. It appeared 
that Mr. _ ing had in mind more particularly the 
commercial colleges and their examinations, though, 
presumably, the principle (already applied in part) 
might be extended in the case of engineering 
examinations also. 


ItLtuminatTinc ENGINEERING Socrery. 


The annual dinner of the Illuminating Engineering 
Society was held at Grosvenor House, London, W.1, 
on May 14, the chair being taken by the President, 
Mr. J. S. Dow, B.Sc., A.C.G.I. The toast of “‘ The 
Society ” was proposed by the Rt. Hon. Lord Marley, 
chairman of the Colour and Lighting in Industry 
Council, who emphasised the need for further 
improvement in the standards of lighting, especially 
in industrial establishments of all kinds. The 
standards imposed by Parliament were only mini- 
mum standards and did not of themselves ensure 
the provision of the right amount of light, the right 
kind of light, and the right location of the sources of 
light in each and every factory. The development 
of scientific instruments, and especially of optical 
instruments, was causing some concern at the 
present time, and there was a possibility that the 
reconstitution of the German industry might have 
repercussions upon the corresponding industry in 
this country. This was a matter which was engaging 
the urgent attention of the Parliamentary and 
Scientific Committee, on which the Illuminating 
Engineering Society was strongly represented. Mr. 
J. S. Dow, in responding to the toast, hoped that 
the Giue was not far distant when lighting engineers 
would be free to install the better lighting that was so 
much desired ; it was rather ironic that, when the 
Ministry of Transport was charged with the super- 
vision of public lighting, the first public announce- 
ment on the subject was a suggestion that all public 
lamps should be extinguished at midnight. Those 
who were interested in the study of illumination and 
were associated with the lighting industry were 
fortified, by the conviction that they were in a 
position to make a real contribution to the comfort 
and happiness of the world. The only other toast 
that of “The Guests ’’—was proposed by Mr. J. G. 
Holmes, B.Sc., and was replied to by Dr. Charles 
Hill, secretary of the British Medical Association, 
in a speech which, if not directly concerned with 
engineering, was illuminating to an extent seldom 
equalled by acknowledgments of this kind. é 


Execrricrry Suppty In Lonpon. 

Some information regarding electricity supply in 
London was given by the Parliamentary Secretary 
of the Ministry of Fuel and Power (Mr. H. T. N. 
Gaitskill, M.P.), in reply to questions by Colonel 
C. G. Lancaster and Sir Ralph Glyn, in the House 
of Commons on Thursday, May 15. He said that 
during 1946, about 8,500 million kWh were produced 
in the London area, of which 1,200 million kWh 
were exported to the grid. There were 29 generating 
stations in the area with a total output capacity of 
2,644 MW and during the next five years six new 
stations, with an aggregate capacity of about 
1,400 MW, would be required. The largest station 
was Barking (509 MW), followed by Battersea 
(299 MW). and Fulham (282 MW). During the 
debate on the Bankside proposal in the House of 
Lords, on Monday, May 19, the Lord Chancellor 
said that during last winter the available generating 
plant was 2,069 MW and the maximum load, 
if there had been no restrictions, would have been 
over 2,200 MW. The growth of demand was 200 MW 
a year. It would be necessary to install an addi- 
tional 1,500 MW between now and the winter of 
1950. ; 





THE LaTE Mr. W. H. MortTon.—It is with regrét that we 
record the sudden death of Mr. William H. Morton, 
which occurred at Edinburgh on May 10. Mr. Morton, 
who was a director and secretary of Messrs. Bruce Peebles 
and ‘Company, Limited, Edinburgh, 5, was born at 
Wilmslow, Cheshire, in 1881. He served his apprentice- 
ship with a Manchester firm of .chartered accountants, 
and was appointed accountant to Messrs. Bruce Peebles 
in March, 1909. He became the firm’s secretary in 








8. C. Guillan, T.D., the present assistant secretary 


the institutions retaining individual control over 


April, 1913, and was elected a director in 1943. 
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LETTER TO THE EDITOR. 


EFFECT OF CENTRIFUGAL FORCE 
IN AXIAL FLOW TURBINES. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of March 21, 1947, page 205, 
Mr. B. Pochobradsky, in his article on the “ Effect 
of Centrifugal Force in Axial-Flow Turbines,” con- 
cluded that the free-vortex type of flow cannot 
exist in turbines and would result in a substantial 
reduction in efficiency. As the Whittle gas turbine 
is near impulse and of the free-vortex type, attaining 
quite respectable efficiency, there would appear to 
be contradiction between Mr. Pochobradsky’s 
theory and practical results. 

The explanation is that radial equilibrium is quite 
independent of whether any particle of gas entering 
the nozzle of a turbine at radius r leaves it at 
radius r. It is possible for both these conditions to 
occur simultaneously, for which the aero gas- 
turbine description is constant specific mass flow ; 
but the turbine designer is at liberty to use any 
type of flow he likes, within practical limitations. 
What these limitations are is as yet unknown, but 
it would seem that, in general, radial equilibrium is 
desirable. It may be objected: that many satis- 
factory steam turbines have worked without con- 
sidering radial equilibrium. The reason is that 
with low whirl velocities—that is, low peripheral 
components of absolute velocity, and with low 
blade-length/diameter ratios—equilibrium in tur- 
bines may safely be neglected. Whittle, however, 
had high whirl velocity and high blade-length/ 
diameter ratio, and, had he neglected equilibrium, 
the progress of the aero gas turbine might well have 
been very different. 

In axial-flow compressors, it is even more 
important to consider centrifugal force than in 
turbines, because the passages between compressor 
blades may be considered as diffusing passages and 
diffusion is inherently more unstable than expansion. 
As there are many highly efficient axial-flow free- 
vortex compressors, the evidence for the existence 
of free-vortex flow is very strong. 

Yours faithfully, 
J. H. C. Arxins, M.A., A.M.I.Mech.E. 

199, Beechwood-avenue, 

Coventry. 

May 12, 1947. 





OBITUARY. 


SIR FREDERICK CHARLES COOK, 
{C.B., D.S.O., M.C. 


It is with particular regret that we have to record, 
for the second time in less than twelve months, the 
death of a president-elect of the Institution of Civil 
Engineers: first, Mr. Asa Binns, of whom an 
obituary notice was printed on page 40 of our 
162nd volume (1946) and now Sir Frederick Charles 
Cook, who died at his home at Ashtead, Surrey, 
on May 15. Sir Frederick, who was a former 
Chief Engineer (Highways), Ministry of Transport, 
was the son of the late Mr. C. C. Cook, of Worthing, 
and was born on April 22, 1875. After receiving 
his general education at New College, Worthing, 
he entered upon a pupilage of three years under 
the late Mr. Miles Aspinall in 1891, meanwhile 
continuing his engineering studies at Brighton 
Technical School. After serving a year as junior 
assistant to the borough surveyor, Worthing, 
Cook was appointed engineering assistant to the 
Borough Surveyor at Hove in 1895. Two years 
later he became chief assistant to the Borough 
Surveyor, Nuneaton, and was engaged on operations 
connected with new sewage-disposal works, a new 
pumping station and filter beds. In 1900, Cook 
was appointed engineer and surveyor to the Urban 
District Council of Hinckley, Leicestershire, and was 
responsible for the erection of sewage-disposal works 
at Burbage. He returned to Nuneaton in 1903, 
having succeeded to the position of borough sur- 
veyor and water engineer, and during the subse- 
quent years flood-prevention works and water- 
supply schemes were put in hand as well as the 





construction of silt and humus tanks, and other 
works. 

From 1915 until 1918, Sir Frederick was on active 
service, in command, successively, of Army troops 
and Field Companies, Royal Engineers, and for his 
services was awarded the D.S.0O., M.C., and French 
Croix de Guerre. After the conclusion of hostilities 
he returned to Nuneaton for a few months, but, in 
1919, was appointed City Engineer to the County 
Borough of Oxford. On October 10, 1920, however, 
Sir Frederick relinquished this position to take up 
the appointment of engineering inspector, Roads 
Department, Ministry of Transport. He was made 
divisional road engineer in 1921, deputy chief 
engineer in 1929, and chief engineer in 1935. He 
retired on December 31, 1942, and was succeeded 
by Mr. A. J. Lyddon, C.B.E., then deputy chief 
engineer. Subsequently, Sir Frederick became a 
partner in the firm of Howard Humphreys and 
Sons, consulting engineers, Westminster. Sir Frede- 
rick was created a C.B. in 1937 and knighted in 
1942. He became a member of the Institution of 
Civil Engineers in 1920, a member of Council in 
1935, and a vice-president in 1944. He was also a 
Fellow of the Royal Institution of Chartered 
Surveyors and an honorary member of the Institu- 
tion of Municipal and County Engineers. 





MR. N. G. GEDYE. 


Mr. Nicnotas GrorGE GEDYE, of whose death 
we regret to learn, was well known as a consultant on 
dock and harbour works, a branch of civil engineer- 
ing on which he spent practically the whole of his 
professional life, either in private practice or in 
Government appointments. 

Mr. Gedye, who died on May 19, within a few 
days of his 73rd birthday, was a native of Bristol, 
and received his general ec.ucation at the grammar 
school there before proceeding to Birmingham 
University, where he obtained the Tangye engineer- 
ing scholarship, the Parton prize for geology, and 
the degree of B.Sc. On leaving the university in 
1893, he was articled to Mr. W. T. Douglass, in 
whose office in Westminster he was engaged for 
some 16 years on the construction of lighthouses, 
slipways and sea-defence works. Subsequently, 
he was appointed chief engineer to the Tyne Im- 
provement Commissioners, relinquishing this post 
in 1915, on being granted a commission in the 
Royal Engineers. Demobilised in 1919, with the 
rank of lieutenant-colonel, and the award of the 
O.B.E. and the Belgian Ordre de la Couronne for 
his war services, Mr. Gedye joined the Ministry of 
Transport as chief engineer for docks, harbours and 
waterways, but he resigned this post two years 
later to return to consulting practice. Among 
the works for which he was responsible was the 
construction of the dry dock at Swansea for Messrs. 
Palmer’s (Swansea) Dry Dock Company, Limited, 
an illustrated description of which appeared in our 
117th volume (1924). 

While continuing his practice, Mr. Gedye main- 
tained close contact with the Government depart- 
ments concerned with his particular branch of 
engineering, and, in 1935, he was appointed as the 
British official representative on the Permanent 
International Commission on Navigation Congresses. 
Other official appointments which he held were 
those of British delegate to the International 
Commission on Large Dams ; reporter to the British 
Intelligence Objectives Suh-Committee on Docks 
and Harbours, on whose behalf he surveyed the 
German harbour works after the close of hostilities ; 
a British delegate to the 1936 World Power Confer- 
ence in Washington; and, during the recent war, 
Regional Works Adviser for South-West England. 
He was a member of long standing in the Institution 
of Civil Engineers, to which he had belonged since 
1900, and delivered the Vernon-Harcourt Lecture 
in 1932; and was a past-chairman of the Association 
of Consulting Engineers. 





GOVERNMENT REQUIREMENTS OF PaPER.—The Presi- 
dent of the Board of Trade, Sir Stafford Cripps, has 
announced that the estimated Government requirement 
of paper for the 12 months ended February, 1947, 
amounted to 70,000 tons, as compared with approxim- 
ately 40,000 tons in 1939. 





—=—=_ 


THE MARINE ENGINEERING 
COLLECTIONS AT THE 
SCIENCE MUSEUM, LONDON. 
By H. P. Sprarr. 


DELIVERED at last from their precautionary way. 
time dispersal, the Science Museum’s world-famoys 
collections of marine engineering models have been 
steadily reassembled and on Tuesday. May 20, wer 
once again made available for inspection in the re. 
opened Marine Engines Gallery. Before their present 
arrangement is described, however, a brief historica] 
introduction may not be out of place. 

The formation of a museum of science and ind 
in London was first proposed by the Prince Consort 
after the Great Exhibition of 1851, and various 
technical collections which had been shown in that 
exhibition were therefore retained, by the Depart. 
ment of Science and Art, to form the nucleus of 
such a museum. To house these and other scientific 
exhibits, a temporary iron hall was erected, which 
Queen Victoria opened to the public in June, 1857, 
The first of the engineering collections, that of Marine 
Construction, was formed in 1864, when the Royal 
School of Naval Architecture was established at 
South Kensington. Many important additions were 
subsequently made, including, in 1883, the contents 
of the old Patent Museum, and, in 1900, the Mauds. 
lay Collection of marine-engine models. At that 
time, the science and art collections were known as 
the South Kensington Museum, but in 1909 the art 
collections were separately housed in the Victoria 
and Albert Museum, and from that date the scientific 
and technical collections have formed the Science 
Museum. 

The old premises, built for the Exhibition of 1862, 
are ultimately to be replaced by a modern four- 
storied structure, worthy of the national museum 
of science and industry, and to have about 500,000 
sq. ft. of floor area, basements included. Of the 
three main sections, the Eastern Block alone has 
been completed, and this was opened to the public 
by King George V in March, 1928. The rest of the 
old premises, in which the Marine Engineering 
Collections occupied about 7,800 sq. ft. of floor area, 
remained in use until 1939; but, at the conclusion 
of the Second World War, these had become unfit 
for further exhibition purposes. Confined for the 
present to the Eastern Block alone, the Science 
Museum has lost about one-third of its total pre-war 
floor space. 

The main entrance is in Exhibition-road, and the 
Museum is open free to the public on weekdays from 
10 a.m. to 6 p.m., and on Sundays from 2.30 to 
6 p.m. -In present circumstances, the Marine 
Engineering Collections, which number more than 
400 exhibits,* are restricted to a total floor area of 
about 5,000 sq. ft. on the second floor. Their 
historical introduction comprises a number of early 
prints mounted in the wall-cases, which show, for 
instance, the steam-propelled tug-boat with 4 
Newcomen atmospheric engine that Jonathan Hulls 
is said to have tried on the river Avon in 1737, 
another experimental steamboat constructed by the 
Marquis de Jouffroy d’Abbans in 1783, and some 
of the early pioneer work of the American inventor 
John Fitch. a 

Above, in the place of honour, is a bust of William 
Symington, the British pioneer of marine steam 
propulsion. His original “‘ atmospheric ” engine of 
1788 has returned safely to the Museum, after six 
years of war-time evacuation, and will soon be 
again on exhibition. It was used in the double- 
hulled steamboat with which Patrick Miller obtained 
a speed of 5 miles an hour on Dalswiuaton Lake. It 
is of interest to note that the Scottish poet, Robert 
Burns, took part in these experiments. One of the 
most treasured possessions of the Museum is the 
original engine of the paddle steamer Comet, the 
first steam vessel to run commercially in Europe. 
This engine, a photograph of which is reproduced on 
the opposite page, was constructed in 1812 by John 
Robertson, of Glasgow; it has a vertical cylinder, 


* See the official handbook, Marine Engines, Part II— 
Descriptive Catalogue of the Collecti at the Sci 
Museum, by H. P. Spratt. H.M. Stationery Office, 
Kingsway, London, W.C.2. 1938. [We understand that 
the handbook is temporarily out of print.—Ep. E.) 
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12-5 in. in diameter by 16 in. stroke, which drove 
the crankshaft, with a heavy flywheel 6 ft. in 
diameter, by means of two half side-levers. Steam 
was supplied by a low-pressure boiler, made by 
David Napier and set in brickwork. The Comet 
was used by Henry Bell in 1812 to maintain a 
public service on the Clyde; she was wrecked in 
1820, while on a return trip from Fort William. 
Some of the early paddle steamers were fitted 
with overhead beam engines, which had already 
been developed for use on land, and an example 
for an American river steamer is represented by 
an exceptionally fine model constructed in the 
museum workshops. This arrangement, however, 
was not favoured for seagoing steamers, and a 
modification, afterwards known as the “‘ side-lever ” 
engine, was introduced by Messrs. Boulton, Watt 
and Company. In this, the overhead beam was 
replaced by two beams, one on either side of the 
engine near the foundation plates; models of 
various forms are exhibited. Attempts were made 
later to obtain a less cumbersome arrangement, and 
in 1837 the first vertical direct-acting fixed-cylinder 
marine engine was fitted to H.M.S. Gorgon. This 
involved an undesirable shortening of the cylinders 
and connecting rods; but the steeple engine, with 
return connecting rods, introduced about 1831, 
avoided this difficulty. The guides for the cross- 
head protruded above the deck, and it was their 
appearance which led to the term “steeple.” A 
fine example, of about 1837, is exhibited, and will 
be shown in motion as soon as circumstances permit. 
Another important exhibit of historical interest 
can be seen in the authentic marine engine with 
oscillating cylinders constructed in 1827 by Joseph 
Maudslay. . This completely obviated the need for 


connecting rods. The largest oscillating paddle 
engines on record were those of the famous Great 
Eastern, built in 1858, of which a model (scale 
1 : 12) isshownin motion. With the introduction of 
higher steam pressures, however, oscillating cylin- 
ders were superseded by the inclined direct-acting 
type, a fine example of which can be seen in the 
model of compound engines built in 1888 for the 
cross-channel steamer Princesse Henriette. When 
screw propulsion came into practical use, the 
slow-running paddle engines then available were at 
first geared to the screw shaft, as shown in the 
model of engines fitted in 1843 to the Great Britain,* 
the first screw-propelled vessel to cross the Atlantic. 
In this case, the motion was transmitted to the 
screw shaft by four sets of flat pitch chains. 

We now come to several models of the famous 
Maudslay Collection, which are of exceptionally fine 
workmanship. These show the return connecting- 
rod screw engines fitted to H.M.S. Wanderer in 1855, 
and to other British warships about the same period. 
Farther down the gallery are models of the trunk 
engines constructed by Messrs. John Penn and Sons 
in 1867 for H.M. battleships Minotaur and North- 
umberland. The final form of reciprocating steam 
screw engine is the inverted vertical type. The 
model of the Penn compound engines, built in 1875 
for the Italian corvette Cristoforo Colombo, deserves 
special mention for its accuracy, detail and crafts- 
manship. The quadruple-expansion engines con- 
structed in 1914 by the North-Eastern Marine 
Engineering Company, Limited, for the Well Line 
steamer Springwell are shown in another fine model 





(scale 1:12), complete with Michell thrust block 
and screw propeller. 

The successful development of the steam turbine 
and its application to marine propulsion are due to 
Sir Charles A. Parsons. The first exhibit in this 
section is an exact replica, constructed in the 
Museum workshops, of the 6-ft. experimental model 
made and tested by Parsons in 1894, to determine 
what power would be required to propel the 
Turbinia, the first vessel to be driven by turbine 
machinery, which attained a speed of 34-5 knots 
at Spithead in 1897. The after 45-ft. portion of 
this historic little vessel, with the original steam 
turbine, is included in the reserve collection at the 
Museum. Steam turbines now run at much higher 
speeds than would be suitable for the propellers, 
and the motion is therefore transmitted through 
reduction gearing. Models of various forms of 
marine turbine gearing are shown in operation. 

The first important exhibit in the internal- 
combustion section is an early Daimler marine 
petrol engine of 1898. Models are shown of the 
famous Miss England speed-boais, driven by Rolls- 
Royce supercharged aero engines, which, in 1931-32, 
attained speeds of more than 110 m.p.h. The 
original Miss England motor-boat is included in the 
Reserve Collection. Heavy-oil engines are repre- 
sented by the North-Eastern Werkspoor four-stroke 
type, fitted to the M.S. Raby Castle in 1924; and, 
as indicative of more recent practice, the working 
model (scale 1:10) of a six-cylinder two-stroke 
double-acting marine Diesel engine of 3,300 
brake horse-power, constructed in 1936 by Messrs. 
Burmeister and Wain. One of the cylinders is 
shown in section, the piston being fitted with 
small electric lamps to indicate the ignition in the 
top and bottom cylinder heads. This model can 
be operated by visitors. 

The wall-cases in this gallery contain the extensive 
collection of marine propellers. On the left are 
models of the fixed radial-float paddle-wheels used 
in the earliest experiments with marine steam 
propulsion, and of the Galloway wheel with cycloidal 
floats, such as was used on the pioneer transatlantic 
paddle- steamer Great Western in 1838. Numerous 
forms of feathering paddle-wheel are shown in 
motion, driven by compressed air. Practical success 
with screw propulsion was first achieved in 1837, 
by John Ericsson and Francis Pettit Smith, whose 
early experimental work is represented on the 
opposite side of the gallery. One notable model 
shows the stern of Smith’s Archimedes, built in 1838. 
Other developments represented are the ‘‘ common 
screw,” which was the most successful form of pro- 
peller up to about 1860; and various examples of 
modern practice, notably a model of the four-bladed 
bronze propellers of the R.M.S. Queen Mary, which 
are 19-6 ft. in diameter and each weigh 35 tons, 
cast in one piece. 

The evolution of the marine steam boiler is shown 
in models, from the earliest ‘flue and fire-tube 
boilers down to the modern Scotch boiler with super- 
heater, and Babcock and Wilcox and the Yarrow 
water-tube boilers. A modern oil-fuel installation 
is also shown. The marine auxiliary machinery 
includes models to illustrate the various forms of 
rudder and steering mechanism, such as the Harfield 
of 1895, for hand or steam power, and the Rapson 
slide. The most important model in this section, 
however, is that of the Brown steam tiller with 
hydraulic telemotor control, as used in 1911 ; 
part of this model was constructed in the Museum 
workshops. These models are provided with 
controls for the visitor to operate, while most of the 
marine-engine models already described can be seen 
in motion and are partly sectioned, so that their 
internal operation can be clearly studied. A detailed 
descriptive label accompanies each exhibit. Before 
the war, these Marine Engineering Collections at 
the Science Museum were seen by more than a 
million visitors per annum. 





SURPLUS MACHINE TOOLS IN KENYA.—A wide variety 
of Government surplus stores, including heavy-duty 
plate-bending rolls and a plate-edge planing machine, 
are available in East Africa. Intending purchasers 
should apply to the Chief Disposals Officer, Ministry of 





* See ENGINEERING, vol. 156, pages 53 and 77 (1943) 





and vol. 160, page 76 (1945). 


Supply Mission, Hast African Disposals Centre, Thika- 
road, P.O, Box 665, Nairobi, Kenya. 
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THE IRON AND STEEL 
INSTITUTE. 
(Continued from page 438.) 


Tue ‘official business of the Institute was trans- 
acted on the morning of the second day of the 
meeting, Thursday, May 15, at the Institution of 
Civil Engineers, London. The minutes of the 
previous meeting, held in London on November 13 
and 14, 1946, having been dealt with, the President, 
Dr. C. H. Desch, F.R.S., referred briefly to the 
recent deaths of On Senatore G. E. Falck, an 
honorary vice-president of the Institute, and of 
Dr. J. W. Donaldson, President of the West of 
Scotland Iron and Steel Institute. He then wel- 
comed the visitors from overseas present, and 
announced that the Council had that morning 
elected Professor Dr. R. Durrer, of Ziirich, to be 
an honorary vice-president of the Institute. 


Report OF CouNCIL. 


The report of Council for the year 1946 was then 
presented. This showed that the membership at 
the end of the year totalled 4,044, an increase of 
688, or 20 per cent., over the record figure for 
December, 1945. The Council recorded with regret 
the deaths of 39 members, which had been reported 
during the year. These included Professor L. 
Guillet, Mr. E. G. Izod, Mr. M. Paul-Cavallier, 
Mr. E. Pretet, Sir Francis Samuelson, Bt., and Mr. 
H. E. Wright. Collaboration between the Institute 
and the British Iron and Steel Research Association 
had been consolidated on a basis which the Council 
were confident would prove mutually advantageous 
over a period of years. It had been agreed that the 
papers and reports from the research committees or 
staff of the Research Association should normally 
be published in the Journal or Special Report series 
of the Institute. On the other hand, the Institute 
would cease organising research committees, and the 
responsibility for the Joint Research Committees, 
formerly organised by the Institute, had accordingly 
been transferred to the Research Association. The 
Steel Castings Research Committee had been trans- 
ferred as from December 31, 1945; the Ingots 
Committee as from April 30, 1946 ; the Alloy-Steels 
Research Committee as from July 31, 1946; and 
the Corrosion Committee as from December 31, 
1946. The last three committees, together with 
their sub-committees, had been reorganised during 
the year. Plans had now been completed for the 
reorganisation of the Information Department and 
an information officer had been appointed. The 
Institute’s friendly relations with scientific societies 
and technical institutions in Great Britain and 
countries overseas had been fully maintained. 


Report oF Honorary TREASURER. 


The statement of accounts submitted by the 
honorary treasurer, the Hon. R. G. Lyttelton, 
showed that the income for 1946 had increased, as 
compared with 1945, by 8,7211. to 31,300/. and the 
expenditure by 12,8891. to 35,0531. The deficit of 
3,7531l. had been carried over to the balance sheet. 
The income from annual subscriptions had increased, 
as compared with the previous year, by 1,9301., and 
stood at 10,1811. for 1946. The income from the 
special industrial subscriptions was 4,093/., and 
the Council again expressed their thanks to the firms 
concerned. Many of these companies had sub- 
scribed originally for a period of seven years ending 
in 1945, 1946 or 1947. Most of them, however, had 
acceded to the Council’s request to continue pay- 
ment for a further three years in order to permit 
the reorganisation of the Institute’s finances and 
activities, which had been interrupted by the war, 
to be completed. 

Before proposing the adoption of the report and 
accounts, Dr. Desch stated that the arrangement 
whereby Mr. K. Headlam-Morley had acted as 
secretary of the Institute of Metals as well as of the 
Tron and Steel Institute had now been terminated. 
The change, however, would not bring about any 
alteration in the close and cordial relations which 
had existed for some years past between the two 
institutes. The Institute of Metals would make an 
announcement regarding their secretaryship in due 
course. The President also announced that the 





value of the Carnegie Research Scholarship had 
been increased to a sum not exceeding 250I. for 
each award, and that one or two travelling Carnegie 
Scholarships had been instituted, the value of each 
being about 5001. 


BESSEMER MEDAL AND OTHER AWARDS. 


Dr. Desch then presented the Bessemer Gold 
Medal for 1947 to Sir William Larke, K.B.E., D.Sc., 
and, in doing so, said that Sir William had been 
trained as an electrical engineer and had served in 
that capacity with Messrs. British Thomson-Houston 
Company, Limited, for a number of years. He had 
joined the Ministry of Munitions in 1915 and 
occupied several responsible positions before being 
appointed Director. General of Raw Materials in 
1919. He continued in this appointment until 
1922, when he became Director of the National 
Federation of Iron and Steel Manufacturers, after- 
wards known as the British Iron and Steel Federa- 
tion, from which post he had retired in 1946. In 
returning thanks for the honour conferred upon 
him, Sir William Larke said that he acknowledged 
it as a tribute also to those who had worked with 
him. He had witnessed the growth of the present 
British Iron and Steel Research Association, a body 
of which the industry had every reason to be proud, 
from a small band of enthusiasts known as the Fuel 
Economy Committee. He made an appeal for a 
new attack on the problem of corrosion by young 
scientists, and, in conclusion, put in a plea to 
engineers and designers to use the steel produced 
by the metallurgist as economically as possible, to 
apply welding whever feasible, and to increase the 
use of high-tensile steel for structures. 

Dr. Desch then presented the remaining awards. 
The first Sir Robert Hadfield Medal was handed, 
in token form, as the actual medal had not yet 
come to hand, to Dr. J. H. Chesters, in recognition 
of his work on refractories for use in the iron and 
steel industries. The Andrew Carnegie Silver Medal, 
for 1945, was presented to Dr.-Ing. M. Balicki, for 
his memoir, “‘A Study of Work-Hardening and 
Re-Annealing of Iron’’; and the Andrew Carnegie 
Gold Medal, for 1946, was handed to Mr. H. Morrogh, 
for his memoir, ‘‘ The Neutralisation of Sulphur in 
Cast Iron by Various Alloying Elements.’”’ The 
Williams Prize for 1946 was presented jointly to 
Dr. B. Jones and Mr. I. Jenkins for their paper, 
“The New Annealing Plant for Steel Strip in Coils 
at the Whitehead Iron and Steel Company, Limited, 
Newport, Mon.” 


ELECTION OF OFFICERS. 


The secretary then reported that, since the last 
general meeting in the autumn, Mr. W. B. Baxter 
and Mr. H. H. Burton had been made vice-presi- 
dents, and Mr. D. A. Oliver, Mr. F. Saniter and 
Dr. C. Sykes, F.R.S., members of Council. Mr. 
T. F. Russell had also been elected an honorary 
member of Council during his tenure of the office 
of President of the Sheffield Metallurgical Associa- 
tion, in succession to Mr. H. Bull. Moreover, in 
accordance with by-law 10 of the Institute, the names 
of three vice-presidents and five members of Council 
had been announced at the autumn meeting in 1946 
as being due to retire at the present annual meeting. 
The vice-presidents were Captain H. Leighton 
Davies, Mr. J. 8. Hollings and Mr. G. H. Latham; 
and the members of Council, Mr. R. A. Hacking, 
Mr. H. H. Burton, Mr. Desmond Lysaght, Mr. N. H. 
Rollason and Mr. D. F. Campbell. As Mr. J. 8. 
Hollings had been nominated an honorary vice- 
president, Mr. H. H. Burton had been elected a 
vice-president and Mr. D. Lysaght had resigned 
from the Council, Mr. R. Mather, vice-president, 
and Sir Arthur Matthews and Mr. J. Sinclair Kerr, 
members of Council, had become due to retire in 
their stead. As no other members had been nomi- 
nated, the retiring vice-president and members of 
Council were declared by Dr. Desch to be re-elected. 

The President’s final announcement was that the 
autumn general meeting of the Institute would be 
held in London on November 12 and 13. 


MicROcHEMICAL ANALYSIS OF F'eRROUS ALLOYS. 


** A New Scheme for the Microchemical Analysis 
of Ferrous Alloys,” by Mr. E. J. Vaughan and 
Mr. C. Whalley, of the Bragg Laboratory, Naval 
Ordnance Inspection Department, Sheffield, was 
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en, 
the first technical contribution considered by the 
meeting. Mr. Vaughan, who presented the Paper 
said that use was made of micro-absorptiomety;, 
methods wherever possible to complete the deter. 
minations, and chemical separations were reduced 


to the absolute minimum. By the application o | 


these methods, the analysis of the elements Present 
in most types of ferrous alloys could be carried oy; 
on a sample weight of 80 milligrammes. Many of 
the individual determinations were fitted together 
into composite schemes and the most compp. 
hensive of these allowed for the determination 
manganese, nickel, molybdenum, chromium, yang. 
dium, cobalt, copper, tungsten, titanium, and iron 
on a single sample weight of 15 millizrammes 
These composite schemes of analysis were flexih|: 
and could be readily adjusted or simplified according 
to the nature of the alloy under consideration, 4 
small high-temperature micro-combustion furnag 
was employed for the determination of carbon anj 
sulphur. 

The discussion was opened by the President, who 
stated that the methods described in the paper wer. 
extremely useful and delightful to operate, and the 
results were highly accurate. The principal progres 
in this direction had been made in this country by 
British investigators and the instruments used wer 
essentially of British manufacture. Some of thes 
were exported to other countries, where the method 
had now been taken up. The next speaker, Mr. G. §. 
Speight, referred to the neat and orderly manner in 
which the authors had set out their results and 
added that chemists would be constantly referring 
to the paper in the future. It was necessary, hovw. 
ever, to maintain a sense of proportion becaus 
these new methods did not in any way compete 
with the normal macro methods. All methods had 
their particular fields of application and some of 
the spheres of use of the micro technique had been 
very clearly defined in the paper. Mr. G. Murfitt, 
who spoke next, said that, like all work from the 
Bragg Laboratory, this was very detailed and 
comprehensive. Many people used such methods, 
but he wondered how many of them realised what 
a small weight of sample was actually used in 
the final measurement. While the authors had 
developed methods which almost anyone could us, 
it was not an easy matter to install a microchemical 
balance in a works laboratory on account of troubles 
due to vibration. It would have been advantageou 
to have an idea of the time taken to complete an 
analysis. Towards the end of the paper, 14 hours 
was mentioned for the complete analysis of a high- 
speed steel containing cobalt, but beyond that, 
there was no mention of time. These methods, of 
course, were not developed for works routine 
analysis, but he asked the authors if they had come 
across the problem of segregation. 

Mr. B. Bagshawe thought that it was an important 
omission that the paper did not cover aluminium 
for a method for determining the percentage of this 
element in steel, with great accuracy, would be of 
considerable value. The last speaker, Dr. Brynmor 
Jones, said that the determination of small amounts 
of carbon in steel was of great importance and 
the accuracy of the authors’ determinations of 
this element, when applied to works practice, was 
not likely to be very great, In a brief reply, 
Mr. Whalley said that the paper had been sub- 
mitted to the Institute some 12 months previously, 
since when further progress had been made. The 
accuracy of the carbon determination had not been 
gone into in the paper; it depended on a variety 
of circumstances and was a matter for the future. 
The paper mentioned possible methods for zinc and 
lead, but they were not yet complete. Similarly, 
aluminium had not been included because, so far, 
a completely satisfactory method had not been 
found. He agreed that these microchemical methods 
had not been developed as substitutes for full-scale 
routine practice. 


At.toy Cast Irons, 


The next two papers on the agenda were taken 
together for the purpose of discussion. The first, 
“Graphite Formation in Cast Irons and in Nickel- 
Carbon and Cobalt-Carbon Alloys,” was by Mr. H. 
Morrogh and Mr. W. J. Williams, of the British 
Cast Iron Research Association, Birmingham. Th 
second paper, entitled “A Note on the Mode of 
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Qecurrence Of Tellurium in Cast Iron,” was by 
Yr. Morrogh. In the first paper, the authors stated 
that their endeavour had been to give a concise 
statement of as many as possible of the features of 

phite formation in cast irons which needed 
@ tion, together with a critical examination 
of the numerous theories which had been developed 
from time to time. The work of J. T. Eash in 
showing that undercooled graphite structures in 
cast irons resulted from the decomposition of a 
white-iron structure, had been confirmed and shown 
to be applicable even in the presence of very high 
gilicon contents. That normal flake graphite 
formed directly from the liquid had been confirmed 
by the present investigators on many occasions. 
The effects of titanium and zirconium in refining 
the graphite depended upon the presence of the 
carbides of these elements. Coarse graphite struc- 
tures solidified as a eutectic of solid solution and 
graphite. Nickel-carbon and cobalt-carbon alloys 
tended to give coarse graphite when they contained 
more than a certain amount of sulphur. In the 
absence of sulphur, spherulitic nodular graphite 
structures could be produced in nickel carbon, 
nickel-rich nickel-iron-carbon, and cobalt-carbon 
alloys by the addition of calcium and/or magnesium 
ina wide variety of forms. 

In his paper on “The Mode of Occurrence of 
Tellurium in Cast Iron,”’ Mr. H. Morrogh stated that 
by metallographic means, and employing the polaris- 
ing microscope, it had been shown that, in the 
presence of an excess of manganese over that 
required to neutralise the sulphur, tellurium formed 
manganese ditelluride. With no manganese, or with 
insufficient manganese to balance the sulphur, iron 
monotelluride was formed. With only a slight 
excess of manganese over that required to neutralise 
the sulphur present, aggregates of manganese 
sulphide, manganese ditelluride, and iron telluride 
might form. Tellurium differed from sulphur in 
that it behaved as a carbide stabiliser even when 
it was combined with manganese. 

Dr. J. E. Hurst, who opened the discussion, said 
that he believed:Mr. Morrogh to be the first man ever 
to see graphite in cast iron under the microscope. 
For years metallurgists had seen black streaks in 
microphotographs, but it was only after considering 
Mr. Morrogh’s work that it was realised that what 
had been examined consisted largely of holes in the 
structure. With regard to the matter under 
discussion, Mr. Morrogh and his colleagues were now 
able to control the formation of graphite in cast iron 
under ordinary conditions of solidification, and, 
within limits, to produce the spherulitic structure 
more or less at will. The formation of an under- 
cooled graphite in high-silicon irons was very 
important and he (Dr. Hurst) took the view—and 
had already recorded it in a previous paper presented 
to the Institute, that a carbide, or a phase which 
looked like carbide, did exist in high silicon-iron 
alloys, namely, alloys containing up to 17 or 18 per 
cent. of silicon. He hardly appreciated why the 
authors had felt it necessary to add 0-4 per cent. of 
titanium to the 10 per cent. silicon alloy to preserve 
the under-cooled graphite. His experience was that 
titanium did not always do this. 

Mr. J. G. Pearce said that towards the end of 
1946 the British Cast Iron Research Association 
had made an announcement regarding the production 
of cast iron containing nodular graphite structures.* 
The paper now under discussion dealt with the 
theoretical background and the approach which had 
led to this development. The present paper, 
however, had been prepared before the production 
of this iron had actually taken place, and this aspect 
must remain the subject for a future communication. 
With regard to the term “ inoculation,” he believed 
it was used for the first time by the British Cast 
Iron Research Association in 1929; it was intended 
to imply a very marked effect resulting from a small 
cause. The next speaker, Mr. M. M. Hallett, said 
that while the acicular eutectic structure might be 
due, as the authors had said, to the undercooling of 
the white-iron eutectic, he did not think there was 
sufficient evidence in the paper to prove this. The 
acicular eutectic certainly could be formed under 
conditions which seemed to preclude any possibility 





* See ENGINEERING, vol. 162, page 595 (1946). 


of undercooling, as in centrifugal casting where 
there was appreciable turbulence. 

The last speaker, Mr. E. Morgan, said that the 
metallurgical microscope, when handled in the way 
indicated by the authors, had still a great deal to 
show the investigator. The authors had been far 
too modest in merely saying that they had confirmed 
the findings of Eash. They had used a far more 
precise experimental method. It had been said that 
manganese, when used as an inoculant, would dissolve 
carbon at high temperatures and precipitate it, 
on cooling, as graphite. This seemed to be a possible 
explanation of the inoculating property of mangan- 
ese sulphide. 

In a brief reply, Mr. Morrogh said that when 
Dr. Hurst had spoken of the formation of car- 
bides in silicon alloys he had been careful to refer 
to a “carbide-looking” phase. There was no 
doubt that there were two phases formed; this 
could be confirmed under the microscope. One 
phase was the normal Fe,C and, as far as he had been 
able to ascertain, the silicon content of the other 
carbide phase was generally the same as that of the 
matrix, up to about 7 per cent. of silicon. The 
presence of titanium did not necessarily guarantee 
that an undercooled graphite would be formed, but 
it was one of the conditions favourable to the 
formation of such a structure. He was of the 
opinion that the acicular eutectic structure referred 
to by Mr. Hallett was not of the same type as that 
illustrated in the paper under discussion. 


TEMPERATURE OF LiIQuID STEEL. 


The last two papers on the agenda for Thursday 
morning, May 15, were presented and subsequently 
jointly discussed at the afternoon session. The 
first was entitled “‘ A Photographic Investigation of 
the Brightness Temperatures of Liquid Steel 
Streams,” and was by Mr. J. A. Hall, of the National 
Physical Laboratory, and the second contribution, 
consisting of a short ‘“‘ Symposium on the Contamina- 
tion of Platinum Thermocouples,’ was by the 
Liquid-Steel Temperature Sub-Committee of the 
Alloy Steels Committee of the British Iron and Steel 
Research Association. In the first of the two papers, 
Mr. Hall stated that cinematograph films had been 
taken of a range of steel streams from tapping and 
casting operations under such conditions as to enable 
an accurate density/temperature calibration of the 
film to be made, so that variations in brightness 
temperature of the steel surface could be investi- 
gated in relation to both time and space. With 
casting streams, good agreement had been obtained 
between the optical-pyrometer reading and the 
average photographic value of the brightness of a 
selected spot on the stream over a period of about 
one second. The variations in surface brightness 
had been explored by plotting frequency curves of 


the distribution of brightness from a large :.umber | Tuning 


of spots in a single “ frame ” of the cinematogzaph 
film. In this manner it had been found possible to 
isolate the brightness corresponding to a ciear 
metal surface with considerable accuracy. 

The symposium, which was presented by Mr. 
E. W. Elcock, consisted of six short sections. by 
various authors, describing work carried out during 
the past four years. In a brief outline of the work, 
the Sub-Committee stated that in the early days 
of the quick-immersion method for determining the 
temperature of liquid steel, little trouble had been 


experienced with thermocouple failures, but as the | 


use of graphite end blocks became generally adopted, 
users began to report occasional outbreaks of 
thermocouple embrittlement. It was now clear 
that this was due to the sulphur content of traces of 
oil left in the thermocouple tube, which, in the 
presence of carbon monoxide, reacted with siliceous 
materials to form silicon sulphide. The silicon 
sulphide vapour attacked the rare-metal wires, 
forming one or more of a number of silicides of 
platinum. The practical conclusion was that it 
was essential to burn out all parts which might be 
contaminated with oil or other sulphur-bearing 
materials, particularly if a graphite end block were 
used. 

After the presentation of these two contributions 
the President adjourned the meeting until 2.30 in 
the afternoon. 





(To be continued.) 


NOTES ON NEW BOOKS. 


Dunlop in War and Peace. By Str Ronatp Storrs, 
K.C.M.G., C.B.E. Hutchinson and Company (Pub- 
lishers), Limited, 47, Princes-gate, London, S.W.7. 
[Price 8s. 6d. net.] 


THe Dunlop Rubber Company, whose war-time 
achievements are recorded by Sir Ronald Storrs in this 
book, made industrial history, like many other firms 
in the national emergency, by displaying a capacity for 
invention,adaptability and production which was able to 
meet almost any demands, however bizarre the product 
or gigantic the output. This account of the re-organisa- 
tion of the personnel and the factories of the company 
on the outbreak of war makes interesting reading, which 
is maintained by the further description of the develop- 
ment of such special products as the Franks flying 
suit, the underwater swimming suits, and the inflatable 
decoy tanks and vehicles. Of the more familiar 
products, such as aireraft and vehicle tyres, barrage 
balloons and rubber dinghies, astonishing output 
figures are given. The book contains numerous illus- 
trations of equipment in service and includes a useful 
glossary of technical terms used in the rubber-processing 
industry. 


Electric Traction Jubilee, 1896-1946. By J. H. Cans- 
DALE, M.I.E.E., A.M.I.Loco.E. The British Thom- 
son-Houston Company, Limited, Rugby. 


A RECORD of the progress made by the British Thomson- 
Houston Company since its formation in May, 1946, 
was given in a book entitled B.7'.-H. Reminiscences : 
Siaty Years of Progress, compiled by Mr. H. A. Price- 
Hughes, and reviewed in our issue of August 9, 1946. 
A further contribution to the history of the company 
up to its year of jubilee has now been made by Mr. 
Cansdale, who has been associated with the design and 
application of electric-traction equipment for many 
years. His monograph deals with the development of 
various aspects and forms of electric traction in a 
series of chapters covering such sections of his subject 
as tramways, electric railways, trolley-’buses, battery 
vehicles, etc. The book is naturally mainly concerned 
with the work of the B.T.-H. Company, but the develop- 
ment of the various forms of traction is dealt with in 
general terms and brief accounts of the early days, 
which pre-dated the company’s existence are given. 
From the evidence presented, it is clear that the 
B.T.-H. Company has full justification for claiming a 
prominent position in the history of electric traction in 
Great Britain. It was associated with the first over- 
head trolley-wire tramway system in the British Isles, 
that from Roundhay to Sheepscar at Leeds. The 
original equipment was of American manufacture but 
responsibility for the installation was taken over by 
the company on its formation in 1896. In electric- 
railway work, the first large-scale B.T.-H. contract was 
for the power-station, substation and locomotive equip- 
ment of the Central London Railway, opened in 1900. 
The company also had some connection with the 
pioneer City and South London Railway, as the 
original gearless motors of the locomotives were later 
replaced by B.T.-H. geared motors. The position 
which the company has now taken in this field is illus- 
trated by the fact of 3,500 motor and trailer cars now 
ing on the London Transport system; approxi- 
mately 3,000 are fitted with B.T.-H. control equipment. 
On the Southern Railway nearly 50 per cent. of the 
electrical stock is similarly fitted. Examples of this 
kind might be multiplied. The two aspects of eicctric 
traction which are treated in greatest detail in this 
interesting little book are the development of the direct- 








current traction motor and of vehicle control systems. 
These subjects are dealt with in considerable technical 
;Cetail. It should be added that the information 
given is not confined to electrification in Great Britain ; 
some account of contracts carried out in South America, 
Australia and India is included. 





Workshop Calculations for Machine Tool Operators. By 
G. Wittiams, B.Sc. Sir Isaac Pitman and Sons, 
Limited, Parker-street, London, W.C.2. [Price 
10s. 6d.] 


THE young engineer attending college or evening 
classes, and undergoing his training in the works at the 
same time, often has difficulty in relating his class 
mathematics to the workshop variety. It may be that 
the lecturer is too far removed from the workshop to 
cite realistic practical applications of his teaching ; or, 
on the other hand, those responsible for the training 
in the works may be able to carry out the necessary 
calculations, but at the same time be unable to explain 
their progress clearly. This book bridges the gap, for 
it covers screw threads and gearing, calculations for 
taper turning, limit systems, cutter grinding, cutting 
speeds and feeds, continued fractions, and some prac- 
tical trigonometry. The workshop tables are few and 
well chosen, and four-figure logarithms and trigo- 
nometrical functions are included. The exercises are 
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numerous and good, and there are some 70 line draw- 
ings in the text. We would suggest that the next 
edition should include roller-chain calculations and 
formulz, which are more commonly required, perhaps, 
than the author realises. 





Television Receiving Equipment. By W. T. Cockrnea, 
M.LE.E. Second edition. Iliffe and Sons, Limited, 
Dorset House, Stamford-street, London, S.E.1. [Price 
12s. 6d. net.] 


THE second edition of this book, like the first, deals 
entirely with cathode-ray tube receivers, and so rapid 
have been developments over the last six or seven 
years that much new and revised matter has had to be 
incorporated. Mr. Cocking’s exceptional ability to 
explain clearly in three or four lines what many another 
writer would take seven to cover, enables a great deal 
to be packed into the 350 pages of the book. All 
essential aspects of cathode-ray tube receivers are dealt 
with, from simple fundamentals to complete receivers 
and experimental gear. The device of making a 
description of some piece of equipment serve also as 
an illustration of theoretical considerations of wider 
implication is used with good effect ; while the half- 
tone illustrations and line diagrams are supported by 
captions of a form which make each explain its purpose 
in an unusually helpful manner. Subjects which have 
been revised, or are referred to for the first time, in 
the new edition include electromagnetic deflection, 
saw-tooth oscillators, aerials, variable-frequency and 
low-frequency amplification, and the response of low- 
frequency circuits in pulse technique. 





Examples in Engineering Drawing and Design. Volume 
Three. By H. Buxyys, A.I.Mech.E. Hodder and 
Stoughton, Limited, Warwick-square, London, E.C.4. 
[Price 6s. net.] 

Tuts book, which is one of the publishers’ Technical 
College Series, is on much the same lines as its pre- 
decessors, but is intended to suit the requirements of 
students who are preparing for the National Certificate 
or for the B.Sc. (Engineering) degree of the University 
of London. While some of the examples are almost 
too simple to be worth including in a relatively ad- 
vanced volume, many of the others are of sufficient 
difficulty to be a real test of the aptitude, as well as 
the engineering knowledge, of a student who has no 
practical drawing-office experience. About half of 
the drawings are given as isometric sketches ; and, in 
many cases, dimensions are deliberately omitted, to be 
ascertained by the student as his orthographic drawing 
develops. The subjects are varied and well chosen, 
but the author’s style of lettering invites criticism, 
being much too ornamental for everyday drawing-office 
use. 


An Industrial War Record. Stewarts and Lloyds, 
Limited, Brook House, Upper Brook-street, London, 
‘Wear 


Even to the engineering public, the war work of 
Messrs. Stewarts and Lloyds which comes most spon- 
taneously to mind is the construction of the steel 
‘“* Hamel” pipes of the “ Pluto” pipelines across the 
English Channel. The 1,000 miles of pipe which this 
represented, however, was relatively a small part of 
the output of the various works operated by this 
organisation, their major effort being concentrated on 
the production of shell forgings. By the end of the 
war, they had turned out nearly 57 million such 
forgings in addition to many-_millions of finished shells 
and shot, and had developed shell-forging by the 
“* finished-cavity ’’ method (that is, the production of 
forgings requiring no internal machining) to such an 
extent as almost to constitute a new industry. Con- 
current tube production amounted to 2,500,000 tons, 
corresponding to 276,000 miles. The booklet in which 
these and other statistics are recorded is a worthy 
contribution to the history of the national industrial 
war effort, and should be in the hands of all politicians 
who are tempted to decry either the equipment or the 
progressive spirit of the British steel industry. 





MANAGEMENT TEACHERS SUMMER ScHOOL.—The 
first annual Management Teachers Summer School 
will be held, under the auspices of the Institute of Indus- 
trial Administration, at Oriel Oollege, Oxford, from 
July 26 until August 2. The purpose of the School is to 
give selected persons responsible for the teaching of 
management subjects an opportunity to explore the 
syllabuses proposed by the Ministry of Education Com- 
mittee on ‘‘ Education for Management ” and to discuss 
the practical teaching problems arising therefrom. A 
second Management Summer School is contemplated, in 
Oxford, in 1948. Further particulars may be obtained 
on application to the secretary, Institute of Industrial 
Administration, Artillery House, Artillery-row, West- 


LABOUR NOTES. 


ADDRESSING a meeting of the London Labour Party, 
Sir Hartley Shawcross, the Attorney-General, said 
that the economic revolution to which Britain had to 
adapt herself was a permanent shortage of labour. 
It was a new problem requiring new methods. At 
present labour flowed, quite naturally, towards that 
industry in which the wages were highest. It was 
for the trade unions, in consultation with each other, 
to b pcgeee any competition between industries arising, 
and to make sure that their wages policy was a co- 
ordinated one which also promoted rather than hindered 
the flow of labour into the channels where it could best 
contribute to a national recovery. 





There were some, Sir Hartley continued, who sneered 
at the working parties which had been set up, but 
progressive employers were not among them. There 

ad to be greater co-ordination and integration in each 
industry, a greater concentration of production, and 
an avoidance of wasteful duplication and overlapping. 
Powers were being taken to establish development 
councils for each industry, which would help to bring 
that about. ‘We may,” he added, “ have to face 
hardships and inconveniences even more serious than 
we now bear,” and if we do bear them resolutely we 
shall overcome our difficulties without going back to 
the bad days of the past. 





The writer of an article in Labour, an official organ 
of the Trades Union Congress, says: ‘‘ Everybody 
must deplore, and none more sincerely than trade 
unionists, the sporadic unofficial strikes which have 
in recent months done such grave harm to the national 
economy. Ministers of the Labour Government have 
told us in plain language of the complication of their 
problems due to these disputes. At the best, the 
material losses caused by a hold-up in an essential 
industry must, in our present situation, be a matter 
of anxious concern. e accumulated effect, unless 
more stable conditions are achieved, can be little short 
of disastrous.” 

“A number of unions,” Labour’s contributor goes 
on to say, “ have reported to the T.U.C. that certain 
Trades Councils have given assistance, financially and 
otherwise, to participants in unofficial disputes. In- 
vestigation has shown that in some cases Trades 
Councils have acted under the impression that the 
disputes were officially aa. and that when they 
have been apprised of the facts, they have withdrawn 
their support. But there have also been cases in which 
Trades Councils have taken no notice of the warnings 
given them and have persisted in support of unofficial 
stoppages. In these circumstances, the T.U.C. has 
given all Trades Councils a reminder of the long- 
standing decision of Congress, that Trades Councils 
must not intervene in any industrial dispute without 
the consent of the national executive of an affiliated 
union concerned.” 


Mr. Isaacs, the Minister of Labour and National 
Service, in the course of an address to the conference of 
the Confederation of Shipbuilding and Engineering 
Unions, at Dundee last week, condemned unofficial 
strikes, most of which, he said, took place in a sphere of 
our national life where they did not hurt the boss, but 
immediately affected services to the community. ‘‘ To 
try to win a strike against your officials,” the Minister 
declared, ‘‘ by punishing women and children, is not the 
trade union movement as we know it. There is not 
much in the complaint that the machinery of negotia- 
tion is too slow. It is a mistake to try to put a limit 
on a settlement. We have built up a trade union 
system that cannot be beaten. We have built up 
industrial relations that have no equal in the world. 
Unofficial strikes have no help at all from the Ministry 
of Labour and National Service or from the Govern- 
ment. I am glad to say now that they are getting less 
assistance from Members of Parliament. Strikers are 
being told to take the matter to their trade unions.” 





A resolution calling for new machinery to avoid dis- 
putes was adopted by the Confederation. It proposed 
that negotiations should be opened with the employers 
with a view to the setting up of a central council for 
the engineering industry. Under the proposed arrange- 
ment there would be joint councils at workshop, dis- 
trict and national levels. In submitting the pot: ocd 
Mr. Tanner, the President of the Amalgamated Engin- 
eering Union, said that the present provisions for 
avoiding disputes were obsolete. What was wanted 
to take their place was machinery similar to that of 
Joint Industrial Councils. 





Another resolution adopted unanimously, called for 
a new wage structure in engineering, more in line with 





minster, S.W.1. 


modern conditions, and instructed the executive to 
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open negotiations on the subject with the employers 
. Tanner, who moved it, said that they had to. 
12 or more district rates for craftsmen, and one of th 
first things the unions had to do was to bring about " 
national minimum rate covering, broadly speaking 
three grades—the craftsman who had ccrved gp 
apprenticeship, the machine operator, and the labourer 
At present, they had merit rates, lieu rates, differentials 
good time-keeping bonuses, and other extras which 
made the whole situation confusing. The unions haq 
to look ahead, and in their approach to the wa, 





question they should consider the possibiliiy of the 
industry being nationalised within the next few years, 
In his opening address to the conference. Mr, J 


Willcocks, who presided, said that the Confederation 
welcomed the setting up of the Shipbuilding dvigo 
Council, but, in spite of the advice given to tlicm, the 
Government had decided to sell the American-bujlt 
ships to shipowners instead of keeping them under 
Government control and letting them out on charter to 
shipowners, and thus preserving public ownership, 
The Confederation also welcomed the setting up of the 
Engineering Advisory Council. ‘‘ But,” Mr. Willcocks 
said, “‘we are not satisfied that the right kind of 
executive decisions on economic planning—especially 
for those key industries of ours—are being taken by 
the Government.” 





The claims of the railwaymen’s trade unions for 
increases of wages and a shorter working week were dig. 
cussed at a meeting, last week, between representatives 
of the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, the 
Railway Clerks’ Association, and the managers of the 
main-line railway undertakings. The unions have 
jointly applied for a wage increase of 20s. a week. The 
National Union of Railwaymen and the Associated 
Society of Locomotive Engineers and Firemen also 
ask for a reduction of working hours to 40 per week, 
and the Railway Clerks’ Association for a reduction to 
35 hours per week. No agreement was reached, and 
the unions, it is understood, decided to refer the differ- 
ence to the Ministry of Labour and National Service. 





Similar claims were discussed by representatives of 
the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and the 
Railway Clerks’ Association with the London Trans- 
port Board. The executives of the unions, it is stated, 
are to review the position in the light of the discussion, 
and a further meeting with the Board will be arranged. 





Under an agreement which has been reached by the 
Federation of Master Cotton Spinners’ Associations and 
the Cotton Spinners’ and Manufacturers’ Association 
on the one hand, and the Amalgamated Engineers’ 
Association on the other, maintenance men employed 
in cotton spinning and weaving mills are to have higher 
rates of pay, shorter hours of work, a twelve days’ 
annual holiday with pay, and a guaranteed week. 
Blacksmiths, turners, welders and eicctricians are to 
get a weekly wage of 6l., and so are the skilled mainten- 
ance mechanics who were granted a wage of 61. for a 
48-hour week in October last year. The working week 
for all is now to be one of 45 hours—the same, that is, 
as the cotton operatives work. Engineers who are 
called out in emergencies are to get a payment equiva- 
lent to three hours at overtime rates. The wages of 
apprentice maintenance fitters are to be based on 6l. 
a week instead of on the lower engineering basic rate. 





Salary scales and conditions of service as minima 
for salaried architects, clerks of works, engineers, sur- 
veyors, town planners, draughtsmen in specialist firms, 
and juniors are set forth in a leaflet circulated by the 
Association of Building Technicians (5, Ashley-place, 
London, S.W.1). The Association aims to encourage the 
improvement of the qualifications of technicians in the 
building and civil-engineering industries. 





Mr. Arthur Horner, the general secretary of the 
National Union of Mineworkers, barred as a declared 
communist from attendance at the Margate conference 
of the Labour Party, issued a statement on Saturday 
last setting forth the political and industrial aim of 
the Communist Party of Great Britain. The Govern- 
ment is told, among other things, that their coal target 
of 200,000,000 tons a year is not enough, and that the 
T.U.C. target of 220,000,000 tons can be gained if 
50,000 over the Government target figure are recruited. 





The claim is made that the miners’ minimum wage 
should be raised to 61. a week, that their home rations 
of bacons and fats, and also their clothing rations, should 
be increased, and that they should be allocated scarce 
consumer goods. Miners’ wages, it is argued, should 
be exempted from income tax, and miners should have 





priority for new houses. 
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RECENT DEVELOPMENTS IN 
FLYING BOATS.* 


By Henry Know er. 
(Concluded from page 444.) 


KNOWLEDGE on flying-boat spray is still tentative, 
but the following conclusions re supported by experi- 
mental evidence. Spray formation above the hump 

is of little consequence to the machine, but at 
lower speeds it has great importance, as it may strike 
the propellers and wing structure. At these speeds it 
behaves as if it is mainly a displacement phenomenon. 
The spray includes a “ blister” springing from the 
point where the forward edge of the area sustaining 
water pressure meets the chine ; this area is not identical 
with the area of wetted surface. Under the blister is 
awave, the surface of which detaches to form the 
“blister”; thus the latter depends on the displace- 
ment wave, and is not mainly a planing phenomenon. 
A ribbon of water reflected from the forward edge of 
the pressure area, called ‘‘ side-spray,” is thrown out 
in the neighbourhood of the forward edge of the 
blister, and these conditions are shown in Figs. 19 
and 20, on this page. The angle at which this spray 
rises is controlled by the dead-rise, although wind 
conditions can cause it to be thrown up and back 
across the “‘ blister”’ with resultant interference and 
dirtiness. Unfortunately, increasing the flare at the 
bow chine does not turn the “ blister’ down, nor does 
decreased dead-rise. The “‘ side-spray ”’ is thrown out 
farther with low dead-rise, but flare holds it low; too 
much flare will direct it down so much that it reflects 
off the water surface. The height of spray, as is well 
known, follows the laws of dynamic similarity, so that 
at the corresponding speed of +/I (I being the scale) 
the spray height varies directly with J. Hence it is 
possible to study model test behaviour in order to be 
able to predict the full-scale behaviour. The corre- 
sponding bottom pressures vary as the square of the 
velocity, that is, the spray heights are proportional to 
pressures. Generally, “‘side-spray”’ is important in 
connection with the propeller height. The latter 
usually is capable of taking a large amount of light 
spray, but the machine’s take-off weight may be 
limited by this factor. ‘‘ Blister” spray, however, is 
heavy and is sometimes the cause of damage to the 
underwing surface and flaps. Wings are therefore set 
high to clear the “‘ blister’’. “‘ Spray’ and “ blister” 
conditions are also present on the afterbody—the 
“ blister ’’ frequently being the cause of trouble to the 
tailplane, particularly during the landing run. 

In general, although the available space for take-off 
for flying boats is less restricted than for landplanes, 
it is necessary to limit the run, both in time and 
distance. The limit in time under still-air conditions 
is approximately 60 seconds, although 40 seconds is 
more usual; the distance permissible will vary with 
the base conditions. If the length of water channel is 
limited, then the “ unstick” run should not exceed 
half of the length available so that, in case of an 
engine failure occurring before a safe flying speed is 
reached, the machine can descend and alight without 
having to turn. A reasonable “ unstick”’ run under 
no-wind conditions is approximately 1,500 yards, but 
the distance is often extended to 2,000 yards or more. 
Take-off time and distance to “ unstick ” is capable of 
fairly accurate estimation from the results of tank tests 
and the performance of the aero-structure, together 
with the calculated thrust from the propellers. These 
calculations assume smooth-water conditions, but a 
rough sea may cause an increase in drag. It is neces- 
sary, therefore, always to have a reasonable accelera- 
tion at the point of minimum reserve thrust, for 
example, at the “hump”; acceleration here should 
not be less than about 0-05 g. 

It will be apparent already that the hulls of flying 
boats alone are insufficiently stable laterally; they 
have, in fact, a large negative metacentric height. It 
is necessary, therefore, to restore stability by the addi- 
tion of auxiliary flotation. There are two main methods 
of obtaining lateral stability on the water, namely, 
wing-tip floats and sponsons, the former being more 
generally used. The air drag of wing-tip floats is not 
great when designed to a favourable shape, but several 
flying boats have been built with retracting floats. 
As will be seen from Fig. 4, page 432, ante, the Clipper is 
stabilised by sponsons. It is generally contended that 
sponsons provide a more seaworthy machine, as there 
is little likelihood of their being smashed by waves, 
since they are well above solid water when the machine 
touches down, on alighting, and only come into action 
as it slows up. There are, however, two rather serious 
disadvantages with this type of stabilisation, namely, 
their high air drag and their greater weight. 





* The 19th Thomas Lowe Gray Lecture, first deli- 
vered at a meeting of the Institution of Mechanical 
Engineers held in London on Friday, January 17, 1947. 


It is outside the scope of the lecture to discuss the 
very involved subject of the loads which the machine 
must withstand under flight conditions, but it may be 
of interest to mention stressing cases which are peculiar 
to a flying boat. The loads imposed on a flying-boat 
hull during take-off and landing have been the subject 
of considerable investigation in recent years, and 
attempts have been made to reconcile theory and 
experiment with the empirical methods which have 
been developed, by process of trial and error, and used 
in hull stressing heretofore. The main difficulty in any 
empirical method is to apply it to new conditions. 
Such conditions arise with a flying boat hull when 
landing speeds or all-up weights are increased greatly. 
A great deal has been learned recently about the effect 
of such variations, and this knowledge is now being 
applied to calculate the accelerations and water pressures 
which the hull must withstand. The heaviest loads on 
the structure are likely to be encountered in landing 
on, @ swell or rough sea. To estimate these loads, the 
craft is assumed to be gliding down at a speed, just 
above the stall, the horizontal component of which is 
Vq. A vertical rate of descent V, is specified to represent 
the worst adverse conditions that will occur in practice 
through inadvertent loss of flying speed, or if the 
craft is bounced off while running on the water and 
falls back again. The vertical rate of descent V, is 
chosen, to include any effect of vertical movement of 
the water surface in wave motion. Given Vy, V», 
and the aerodynamic characteristics of the aircraft, its 
attitude to the water 7 can be estimated, and its 
component of velocity perpendicular to the bottom, 











Fig. 23. 
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which is important in pressure estimation, follows from 
the expression 

Vn = Vycos 7 + Vysin r. 
The water pressure develops as a wave which flows 











sea. Fortunately, the peak pressures, which may 
reach values exceeding 100 lb. per square inch, are 
confined to a narrow strip located at the forward edge 
of the immersed surface of the hull, and can be neglected 
in favour of average pressures. The distribution of 
load over the wetted bottom at any instant, both 
transversely and fore-and-aft, is thus assumed to be 
approximately constant. 

The average pressures vary as powers of Vy; at 
very steep angles of descent the variation approaches 
V2, but usually the power is less. Various values of 
average pressure are taken, depending on whether they 
are to serve as criteria for designing frames or the 
plating and stringer structure between frames. The 
pressures used and found to be satisfactory for the 
latter purpose in recent flying boats have been of the 
order of 40 lb. to 45 lb. per square inch. Present 
practice is to assume that the structure carries 60 per 
cent. of the plating pressures applied simultaneously 
to the whole bottom, while a single frame should with- 
stand 40 per cent. of the pressure. Attempts have been 
made to relate the maximum accelerations recorded in 
landing to the average pressures developed over the 
bottom as a whole, and these are now meeting with 
success. Recorded accelerations on large boats show 
that, unless deliberate attempts are made to obtain 
excessive loads, the greatest absolute acceleration 
encountered will be in the neighbourhood of 24g. 
For design purposes, this figure is increased by 50 per 
cent. for reserve factor, giving a stressing case of 
33 g. applied to the whole structure. It is interesting to 
note that this value can be predicted theoretically, 


forward over the bottom as the machine sinks into the | used 


size, provided the take-off speed does not increase too 
rapidly. 

One other acceleration stressing case might be 
mentioned ; this is the result of the impact of a wave 
at the bow. Such a load gives heavy bending and shear 
loads on the hull, and the angular acceleration about 
the centre of gravity thus generated, may be the 
criterion for the design of wings in downward bending 
combined with rotational moments from concentrated 
masses, such as the engines. In recent design work an 
upward acceleration of g, acting near the bows, has 
been used for stressing purposes, and has given satis- 
factory structure strength. 

Before describing the construction of flying boats, 
it is best to deal first with the materials in general use. 
Aluminium alloys are used practically universally in 
the structure of hulls and wings, metal having dis- 
placed wooden construction some 20 years ago. Mag- 
nesium alloys are attractive from many points of view, 
but, unfortunately, are inferior to the aluminium 
alloys in corrosion resistance. Most of the aluminium 
alloys now in use are obtainable as extrusions in almost 
any shape and size. They are much favoured in flying- 
boat construction, and in; large boats have almost 
displaced sections rolled from sheet or strip. Sheeting 
material is usually specified with the pure aluminium 
coating, called “ cladding ” or “ alclad”’ ; this renders 
the material highly resistant to sea-water corrosion, 
particularly when anodised. Although “alclad” 
sheet is used sometimes without further treatment 
other than painting, extrusions and other parts are 
always anodised and protected finally by cellulose 
paint or a thin coating of lanoline; the latter must 
be renewed fairly frequently and is only used on civil 
boats in order to facilitate inspection. Although 
aluminium alloys of high tensile properties are avail- 
able, such as D.T.D. 363, it is necessary to use a con- 
siderable amount of steel in machine construction, 
particularly for highly stressed parts, such as joints 
between components, and also for moving parts. Light- 
alloy castings are used extensively in recent designs ; 
protection from corrosion, however, is not always 
satisfactory, and forgings are more suitable for external 


use. 

With regard to the methods of construction employed 
in the manufacture of t-day flying boats, most 
hulls are built on the transverse principle, where frames 
and bulkheads carry the loads to the shell of the hull, 
the latter providing the main longitudinal strength. 
Frames are spaced at pitches of from 12 in. to 30 in. 
The boundary members usually are riveted directly 
to the shell covering and reinforce the latter against 
fore-and-aft bending Longitudinal stringers on sides 
and planing bottoms are supported by the frames and, 
in conjunction with the frames, are used to break up 
the shell into small panels. Stringers are either inter- 
costal or continuous, and in the latter case, the frames 
are slotted where the stringers intersect ; in both cases 
the two members are joined together with small 
brackets. The pitch of stringers is usually from 6 to 
9 in. The bottom, particularly forward of the step, 
must be of robust construction as local water pressures 
may be of-the order of 40 lb. per square inch. In this 
region the plating is from 0-1 in. to } in. in thickness, and 
the stringers are Z-section, or bulb-angle, extrusions. 
Sometimes intercostal stringers made from sheet are 
. The sides of the hull are similar to the bottom, 
but lighter scantlings are used, the skin being 18 or 20 
and even 22 S.W.G. in thickness 

Two forms of keel are in general use, one an extruded 
member of shallow depth formed to I-beam section, the 
other type being a fairly deep keelson built up with 
web and top and bottom flanges. The advantage of 
the latter type is the additional support given to 
individual frames against highly concentrated loads. 
The wing structure is generally attached to two sturdy 
root frames which diffuse the wing loads into the hull 
structure. These frames are built up from extruded 
sections and are frequently of double-web construction. 
All external surfaces are flush-riveted and lap joints 
are joggled. The joints are made with marine glue, and 
other preparations such as chromate varnish or 
“ Bostik,” and a watertight pitch of rivets is used. 
In spite of the thin plating, little trouble is found in 
making the joints watertight by these means. 

Recent specifications for both landplanes and flying 
boats require flight at great altitude, and this has 
introduced the problem of pressurising. Civil types 
usually operate with a minimum internal pressure 
equivalent to 8,000 ft. altitude, but the machine may be 
required to fly at a height between 25,000 ft. and 40,000 
ft., or even higher, and this requires internal pressures 
up to 8 lb. per square inch. Figs. 21, 22 and 23 show 
the cross-sections of bodies designed to withstand 
pressure ; the obvious and simplest form is a cylinder 
on which the planing bottom is built, as shown in 
Fig. 21. The two-deck arrangement also is possible 
if the upper deck is placed at the intersection of two 
circles ; this is known as the ‘‘ double-bubble ” form, 








Abridged. 


and also that there is a relief with increase in machine 


and is shown in Fig. 22. A third method, which is 
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used in the Saunders-Roe civil boat, is shown in 
Fig. 23; in this case, the lower deck is used to carry 
the internal pressure. At first sight this might be 
thought to be a heavy method, but it is found that, 
by using the strong planing-bottom structure to 
reinforce the deck, little additional weight is required 
to withstand the internal pressure. 

In flying boats, with one or two exceptions, tractor 
propellers and forward-mounted engines have been 
used. Generally, a case can be made for the pusher 
propeller, since improvement can be claimed for 
improved laminar flow over the wing, resulting in a 
lower drag, and lower engine drag due to their not 
being placed in the slipstream. These advantages are 
offset, however, by a number of practical disadvantages, 
chief of which is their vulnerability to spray. With the 
advent of the jet turbine, attention has been directed 
to the special advantages it can offer to the flying boat 
by the possibility of reducing the wing height, and 
improving the aerodynamic efficiency. The choice, in 
fact, lies between three types: piston engines, propel- 
ler turbines, and jet turbines. Each of these main 
types has its special advantages, but, to show to its best, 
each must be operated under its own conditions. 

The piston aero-engine is in a highly developed state, 
with high power, low consumption, and light weight. 
Where pay-load is the only consideration, it shows 
up more efficiently than the turbine, but the oper- 
ating altitude must be low and hence the speed is 
limited. For best economy, it must be operated on a 
weak mixture at medium boost and medium speed of 
revolution. On the other hand, the propeller turbine 
shows its best specific consumption at full throttle, high 
altitude, and high speed, and has many advantages for 
long-range transport. Overweather flight at heights 
above icing clouds and in steady air conditions justifies 
a high altitude, although in this case pressurising is 
necessary. Relatively high speeds on the journey 
and a high transport efficiency are obtained compared 
with the piston engine operating at similar heights. 
Pure jet turbines, owing to their poor specific consump- 
tion, are not suitable for long-range aircraft. The 
power plant weight, however, is low, and for short 
journeys at high speed, the combined power and fuel 
weight are not excessive compared with the more 
economical, but relatively heavy, piston engine. For 
the best performance a high altitude is necessary. The 
efiect of using jet propulsion in place of propeller drive 
is shown in Fig. 16, on page 443, ante. 

Flying boats, both military and civil, have a great 
asset in their capacity for independent operation 
without requiring base facilities, and have been invalu- 
able in survey and pioneering flying operation in all 
— of the world. This attribute has been paid for, 

owever, by their having to carry heavy equipment 
such as anchors, spares, living quarters for the crew, 
and so forth. At the same time, the ease of mainten- 
ance had to be watched, with the result that, generally 
speaking, flying boats have better facilities for main- 
tenance than landplanes. Most of the inspection and 
running maintenance had to be carried out at the 
moorings, usually situated in exposed positions, due to 
an almost universal lack of docking arrangements. 
The size of the hull makes internal work fairly easy, 
but engine maintenance must be carried out in positions 
overhanging the water. Various methods have been 
used for access to the engine; probably the best is 
to design the power installation with sufficient room 
to permit a man to work in the nacelle behind the 
engine, where most of the power services are located. 
Platforms are required to give access to the front of 
the engine, and these can be either hinged from the 
leading edge, or attached to the wing and nacelle as 
required. In large machines, it is usual to provide 
access to the back of the engines during flight, and 
for this purpose a “ crawl-way” is made along the 
leading edge of the wing. 

Referring now to methods of handling: military 
flying boats are not provided with docks at the main 
operating stations, but are either tended at their 
moorings or hauled ashore on beaching chassis. 
Attempts have been made to provide floating docks, 
but so far these have not come into general use, as 
it has been found more convenient to beach the 
machines. On the other hand, civil flying boats have 
been provided with landing pontoons, although, 
generally speaking, these have been rather primitive 
due to operating companies being unwilling or unable 
to spend money on more elaborate equipment. The 
British Overseas Airways Corporation recently pro- 
vided floating landing stages at Southampton, which 
are a considerable improvement. They are suitable 
for handling passengers, but fall short of what is 
desirable. These landing stages are U-shaped pontoons 
sliding in fixed guides with a gangway connection, to 
the shore. This arrangement, however, is of a tempor- 
ary nature, merely to serve until proper seadromes 
become available, where permanent landing stages 
and docking facilities can be provided. Figs. 24 and 25 
illustrate the type of stage and dock arrangement 
which is desirable at the base, and, preferably, at all 





main stations en route. Covered decks should be 
used so that disembarkation of passengers, luggage, 
and freight can be carried out under cover. Inter- 
flight maintenance, refuelling, etc., must be carried 
out rapidly, the various services being plugged into 
connections on the boat. With this type of dock, 
engine-changing would be improved, as it would be an 
easy matter to provide lifting arrangements from the 
roof. It will be seen that the boat is warped under the 
hangar roof between stages at a convenient height for 
disembarkation. This method of handling is being 
investigated by Messrs. Saunders-Roe. An automatic 
hook is attached to the forefoot which picks up a cable 
stretched between a buoy, or dolphin, and the dock 
as the boat taxies over it. A stop on the cable then 
engages with the hook and the boat is warped into dock. 

So far I have confined my lecture to current practice 
in flying-boat design. I should now like to turn to the 
trends in design, and perhaps, look into the future. 
Earlier in my lecture, I have shown that increase in 
size has advantages in almost all respects, and that to 
fly great distances in the minimum time with a satis- 
factory pay-load, a large machine is essential. To 
meet these requirements, large aircraft are now being 
developed, such as the Bristol Brabazon I, the Consoli- 
dated “* CV.37,” and the Lockheed Constitution, all of 
which are landplanes, and also the Saunders Roe flying 
boat, the “‘ SR.45.”” A few notes on the latter machine 
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are perhaps not inappropriate and will be useful in 
illustrating the type of flying boat which will be used 
in airline operations in the immediate future. The 
machine is required for the direct Trans-Atlantic flight 
from England to New York. This is probably the 
worst route in the world, not so much because of the 
distance, which is 3,450 miles, but because of the high 
adverse winds which blow from the west throughout the 
year. For instance, on the outward journey, when 
flying at 35,000 ft., allowance must be made for head 
winds up to 80 m.p.h. over the whole journey in order 
to maintain an 85 per cent. frequency of service during 
the winter months. Moreover, icing conditions are 
frequent in winter, and low visibility is common at the 
terminal bases. To meet these adverse winds, and to 
cover route diversions and other allowances, a still-air 
range of 5,000 miles is necessary. A high cruising speed 
is specified. To obtain this, and to provide over- 
weather flying, the flying boat will operate at from 
35,000 ft. to 39,000 ft. altitude, at a speed of over 
350 m.p.h. The weight of the machine at take-off 
when carrying 84 passengers and 3,000 Ib. of mail is 
290,000 Ib. The power required for take-off is 
30,000 h.p. which will be supplied by six propeller 
turbines. The machine is fairly conventional in form 
and the hull is pressurised to a working pressure of 8 lb. 
per square inch. The cross-section consists of two 
intersecting cylinders with an upper deck at the 
junction, and a pressurised lower deck cutting the 
bottom cylinder, which is supported against internal 
pressure loads by the planing bottom frames and 
structure. This form of hull, which is shown in Fig. 23, 
is very suitable for a flying boat, as the required floor 
area is obtained on a relatively deep body, which has 
the advantage of raising the wing and propellers well 
above the normal spray height. 

The materials used are extruded sections in high- 
tensile aluminium alloy, with an ultimate tensile 
strength of 35 tons per square inch, and alloy sheet, 


with a tensile strength of 27 tons per square inch 
Main frames are spaced at 28-in. intervals, and the 
whole surface is supported on stringers spaced at 
between 7 in. and 8 in. The body is developed from 
two cylinders, the upper 11 ft. 3 in. in diameter and the 
lower 14 ft. 6 in. in diameter. It is parallel for 45 per 
cent. of the hull length on the upper deck, and 60 per 
cent. on the lower. The overall dimensions of the hulj 
are: length, 147 ft.; main and aft planing bottoms 
63 ft. and 56 ft., respectively ; the beam being 16 ft. 6in. 
The main step is elliptical in plan, and has a dead-rise 
of 25 deg. with a slight flare at the chine. This flare 
increases forward towards the bows but is omitted on 
the after bottom. The dead-rise aft of the step ig 
increased to 35 deg. so as to clear the main-step spray, 
The weight of the wings, when on the water—about 
80 tons—is distributed fore and aft on two main 
frames, and is carried through to the rest of the strue. 
ture without the use of bulkheads; a clear space ig 
thus provided throughout the lower deck. 

The pressurised part of the hull extends nearly the 
whole length, but the parts intersected by the wing 
and the bow compartment in the lower deck are outside 
the pressure region. The pressure supply is duplicated 
and is pumped by two-stage centrifugal blowers driven 
off the main turbines. Each blower is capable of 
supplying 1,500 cub. ft. of air per minute at 8 lb. per 
square inch from an ambient pressure of 3 lb. per square 
inch and a temperature of — 70 deg. F. at an altitude 
of 39,000 ft. This air is conditioned before delivery 
into the hull to a temperature of about + 70 deg. F, 
and 40 per cent. humidity. As the ambient humidity 
at great heights is negligible, a considerable weight of 
water must be carried for this purpose. When used 
on tropical rurs, a refrigerator and de-humidifier are 
added. 

In air travel the real customer is the passenger; 
not only does he want to travel rapidly between places 
a great distance apart, but he wishes the journey to be 
as comfortable and enjoyable as possible. I would 
place comfort, therefore, before other considerations, 
and I feel sure that much development in the imme- 
diate future will be made in this direction. I would 
place cost of operation second. Again, it is the 
customer who decides ; he may be able to reach New 
York from London in six hours, but the cost may be 
prohibitive. Although, no doubt, many will disagree 
with me, I put time of journey third. You will appre- 
ciate that the elapsed time on the journey is the 
important consideration, not the speed of flight. 
These three considerations, comfort, cost, and time of 
journey point to development in size, for reasons which 
I have already mentioned ; needless to say, my view 
is that, at least for long trans-ocean journeys, this can 
only be attained by the use of flying boats. 

The increasing size of landplanes involves larger and 
stronger runways. A given runway is only suitable for 
one maximum size of aircraft, and an increase may 
involve not only lengthening, but extensive reinforcing 
against concentrated wheel loads. Flying-boat landing 
is not restricted to a comparatively narrow runway 
about 200 ft. wide, which at times may be out of wind, 
since landing can be made in any direction, and the 
width limitation hardly exists. American and Euro- 
pean nations are concerned mainly with communica- 
tions overland within a continent. The British 
Empire’s communications, however, radiate outwards 
from England with long ocean crossings. Forced land- 
ings are not unknown in spite of multiple engines. 
Who, therefore, would not choose to be in a flying boat 
if such a contingency should arise? Diversion from 
the main alighting base is impossible with big land- 
planes, which require special runways, but a flying 
boat can alight almost anywhere. Even a forced 
landing over land is safer in a flying boat than a land- 
plane ; indeed, such landings have been made several 
times without serious damage. The cost of initiating 
a service is not merely the provision of aircraft, but 
includes the ground facilities. Landplanes and flying 
boats are similar in cost for comparable sizes, but the 
provision of landing and handling facilities is very 
different. 

In what direction, other than increase in size, will 
flying boats develop ? My opinion is that, in order to 
provide pay-load capacity and the comfort I have 
promised, and to obtain satisfactory hydrodynamic 
properties, the hull will be retained ; that is, the flying 
wing will not be used. The hull will be long and 
narrow, and may be without steps and have only 
rudimentary chines. The wing will have low aspect 
ratio, will be heavily tapered, and have very thin 
sections ; it also will have heavy sweep-back. I think 
there will be a fairly large tail and fin, for control and 
stability reasons. This aircraft, of the not far distant 
future, will be propelled by axial-flow jet turbines, but 
some form of augmentation of power will be used for 
take-off and initial climb. It will be necessary to fly 
this machire at a considerable height, probably about 
50,000 ft., and a speed of 500 m.p.h. is likely to be 





developed. 
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SINTERED PERMANENT 
MAGNETS. 


By 8. J. Garvin. 
(Concluded from page 446.) 

Ove of the principal reasons for contemplating the 
manufacture of sintered Alnico lies in the fact that 
the alloys of this type are hard and brittle, are most 
dificult to machine, and cannot be forged. The 
final shape of the magnet must therefore be imparted 
during the pressing of the powder mixture, so that 
the sintered blanks require only a minimum of 
ginding, or none at all. Hence the moulding 
operation is one of the most important stages of this 
process, and, in order to make it commercially 
attractive, it should be carried out on automatic 

s. The pressing of the components from 
metal powderg in general is a subject which has 
attracted widespread attention of late, and the 
conclusion has been reached that every new shape 





column before and after pressing at given constant 
pressure), which, in turn, depends on its apparent 
density. The greater the apparent density of the pow- 
der, the lower will be the compression ratio and the 
shallower may be the die cavity for a given thickness 
of pressing (see Figs. 10, 11 and 12, on page 466). The 
tolerances which can be maintained on the sintered 
compact depend on the consisteney of die-fill ; that 
is, the variation in the amount of powder entering 
the die each time. This clearly depends on the flow 
characteristics of the powder, and the more free 
flowing the powder, the more consigtent the pressings 
will be. At the same time it is easier to fill con- 
sistently a shallow die cavity than a die having a 
large ratio of depth to cross-section. A powder 
with a low compression ratio or high apparent 
density is therefore to be preferred, because it will 
require a shallower die cavity to accommodate the 
correct amount of metal powder. 

From a purely theoretical point of view, fine soft 
powder particles of spongy or dendritic shape will 
result in the best compacts, because such grains 





Fie. 9. Automatic Press Usrne Votumertric Diz Fiuuic. 


must be considered on its own merits and carefully 
studied to develop the best pressing technique. 

There are, however, a few basic principles which 
will be discussed here. A successful pressing 
technique for sintered Alnico compacts must 
satisfy three conditions. Individual pressings must 
be produced at a comparatively fast rate to avoid 
prohibitive moulding costs, the sintered compacts 
must fall within close dimensional tolerances to 
reduce to a minimum the amount of grinding 
required, and the pressings must be sufficiently 
strong to withstand handling without crumbling. 

In order to produce sintered magnets within close 
dimensional tolerances, the amount of powder 
used for each compact must be consistently the same 
and the forming pressure must be constant. It is, 
of course, possible to weigh the correct amount of 
powder for each pressing, transfer this to the die 
and do the compacting at constant pressure 
on a hydraulic press. This is, however, too slow 
& procedure for commercial applications. Lately 
automatic weighing machines controlled by photo- 
electric cells have been used; but even this is still 
a rather slow procedure. 

Practically all automatic presses in use to-day 
employ the principle of volume-filling. A photo- 
graph of a press of this type is reproduced in 
Fig. 9, on this page. In the filling position, the 
powder is poured into the die cavity and the excess 
is swept off the top of the die. The depth of fill, 
or the depth to which the die cavity is opened, is 
determined by the compression ratio of the powder 
(the compression ratio is the ratio of height of powder 





readily suffer plastic deformation and the die 
contours are therefore sharply reproduced. Further- 
more, the irregular shape of the powder particles will 
cause adjacent grains to interlock when pressure is 
applied, thus giving added strength to the compact. 
Such powders, however, have very poor flow 
characteristics and low apparent densities. They 
are, therefore, unsuitable for automatic pressings. 
It is necessary to compromise and choose a powder 
which has sufficiently good flow properties and low 
compression ratio and yet is fine enough and of 
such particle shape as to result in strong compacts 
with sharply defined contours. For this reason, 
soft annealed electrolytic powders of dendritic 
particle shape are used in the powder mix, together 
with the aluminium master alloy. The powders 
should be finer than 200 mesh and should be of care- 
fully graded particle size to avoid excessive amounts 
of fine particles less than 1 micron in diameter, 
because these have a deleterious effect on the flow 
characteristics. 

When the powder mixture has been chosen, 
the moulding must be considered. 
Obviously, the applied pressure must be sufficiently 
high to result in a coherent compact strong enough 
to withstand repeated handling. This lower limiting 
pressure depends on the nature of the powder par- 
ticles and their resistance to deformation. As the 

increases the density of the compact rises, 
rapidly at first but later more slowly. Every 
powder or powder mixture has its own characteristic 
relationship of pressure to density. Above a certain 
pressure, the compacts are subject to splitting and 





capping. This phenomenon is probably caused by 
the relief of internal stresses when the pressing is 
extracted from the die. Any pressure within these 
two limits may be chosen. The choice is governed 
by two opposing factors and again a compromise 
must be reached. Theoretically, a higher pressure 
results in a stronger and denser compact which will 
require less consolidation during sintering and will 
therefore shrink less. In practice, however, a 
limitation is imposed by the press tool. The applied 
pressure must be well within the capabilities of the 
material used in the manufacture of the die to avoid 
excessive die wear and breakage. For sintered 
Alnico, pressures lying between 20 tons and 60 tons 
per square inch may beemployed. Ona commercial 
process, utilising automatic presses, it is best to use 
pressures between 25 and 35 tons per square inch. 

During the moulding operation, the mouth of the 
die may be closed by a plate and all the pressure be 
applied by the upward stroke of the lower punch. 
This is a very convenient method, but tends to 
produce a compact ot uneven density, because a good 
deal of the compressing force is lost by poor pressure 
transmission throughout the depth of the pressing. 
Friction at the die walls and between adjacent 
particles is the cause of this phenomenon. Such 
pressings will shrink unevenly during sintering and 
may show a distinctive taper in the sintered magnet. 
The addition of small percentages of lubricants, such 
as solid stearates, to the powder mixture will improve 

transmission by reducing friction losses. 
The lubricant is added as a solution in an organic 
solvent. After pressing and before sintering, the 
lubricant must be extracted from the pressing, to 
prevent the formation of blowholes during sintering 
and the contamination of the sintered alloy by the 
decomposition products of the lubricant. This may 
be accomplished by raising the temperature of the 
pressing to a level where the lubricant will evaporate 
without decomposition. Most commercial materials 
of this nature can be extracted in the temperature 
range of 300 deg. to 400 deg. C. A further develop- 
ment in pressing technique is the use of top and 
bottom punches, which results in much more even 
pressure distribution (Fig. 12). 

The points raised above are merely general con- 
siderations which have to be kept in mind, but there 
are many other problems to be faced. Pressings of 
such a shape that punches of varying profile are 
required, have to be considered ; core pins may have 
to be provided to make compacts with accurately 
located bores. Flat, thin magnets or long ones 
with small cross sections, thin-walled rings and many 
other such shapes, examples of which are illustrated 
in Fig. 13, on page 466, provide the manufacturer 
with many difficulties. It is inmpossible to generalise 
for these cases; each must be studied carefully by 
the production engineers and tool designers to 
develop the most satisfactory technique. It is here 
that there ought to be close collaboration between 
the customer who specifies the required magnet 
shape and the manufacturer of sintered magnets. 
By discussion of their respective problems many 
designs could be adapted to make them considerably 
more attractive commercially. without causing any 
loss of magnetic efficiency. 

In the sintering of Alnico magnets, the moulded 
powder mixture must be heated to some tempera- 
ture sufficiently high to permit alloying to take 
place, but the temperature must not be so high that 
the compacts become plastic and lose their well- 
defined contours. As the process of alloying in the 
solid state is purely a diffusion phenomenon it will 
be controlled by two principal factors: (a) the 
amount of effective barriers to intergranular diffu- 
sion ; and (b) the degree of atomic mobility within 
the powder compact. The purity of the powder 
particles, that is, their freedom from surface films, 
will thus play an important part. A certain amount 
of surface contamination cannot be prevented, but 
thin surface films are usually ruptured during the 
pressing operation. It is well known that atomic 
mobility will be increased in stressed metals. Thus 
high pressures resulting in considerable plastic 
deformation of the individual powder particles will 
aid diffusion. Atomic mobility increases also with 
rising temperature. In the case of sintered Alnico 
magnets the purest powders commercially available 
were used, and the compacting pressure was fixed 
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at 30 tons per square inch in order to avoid excessive 
die wear. A suitable temperature for the heat treat- 
ment had therefore to be chosen. Experiments 
indicated that alloying begins to take place in the 
compacts at temperatures above 1,100 deg. 
C, but the rate of diffusion, and therefore alloying, 
below about 1,250 deg. C. was extremely slow. For 
a commercial process it is essential that the sintering 
time should be as short as possible and it was found 
that the best results are achievéd by holding the 
compacts for about two hours at temperatures 
between 1,300 deg. and 1,350 deg. C. At higher 
temperatures there was a tendency for the i 
to deform, and below about 1,300 deg. C. the sinter- 
ing time required to achieve complete alloying 
increased appreciably. 

In most powder metallurgical processes the sinter- 
ing or heating of the pressed compacts must be 
carried out in a protective atmosphere, but in the 
sintering of Alnico this is a particularly important 
aspect of the process. Owing to the presence of 
aluminium in the alloy, mere traces of oxygen or 
water vapour in the furnace atmosphere will cause 
rapid oxidation and the resulting compacts will be 
completely ruined. The presence of carbon in the 
gas must also be avoided, because the pressings will 
tend to carburise during sintering and carbon in the 
alloy has a highly detrimental effect on the magnetic 
properties. High vacuum has been used success- 
fully in the laboratory, but on a production scale 
such a technique would make the process far too 
expensive for competitive purposes. Sintering in 
what is ordinarily considered to be purified hydrogen 
results in oxidation of the compacts and special 
efforts were therefore made to produce very pure 
dry hydrogen. For this purpose methods of hydro- 
gen purification have been extensively described in 
the literature, and some good results were achieved 
on an experimental scale. The hazards, however, 
proved too great on a mass-production basis, 
because it is impossible to guarantee the requisite 
high degree of purity of the hydrogen for continuous 
operation of a plant. Finally, an entirely new 
technique, which is very simple in application, was 
developed.* The pressings were packed into heat- 
resisting alloy or refractory boxes which also con- 
tained a certain amount of a “getter” agent in 
powder form. Usually the charge in the boxes was 
also covered by a layer of this powder. The function 
of the “getter” is to absorb the traces of oxygen 
present in the furnace atmosphere and any readily 
oxidised material is therefore suitable. Powdered 
iron-aluminium or titanium-aluminium alloys, and 
even aluminium powder itself, have been success- 
fully employed. 

The main advantage of this method of sintering 
Alnico magnets or, for that matter, any powder 
metallurgical product containing substantial per- 
centages of a highly oxidisable constituent, lies in 
the fact that commercially pure hydrogen may be 
employed without any complicated purification 
process. The fact that the protective, or “ getter,” 
agent is actually included with each charge ensures 
complete safety of operation and takes care of the 
usual traces of impurities present in the gas atmo- 
sphere. A positive gas pressure must be maintained 
in the furnace to prevent the entry of air through 
the unavoidable leaks in the furnace structure. 





* British Patent No, 571,317. 
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Fie. 13. Spsctan Forms or SrnTeRED’ MaGNETs. 


At first Alnico magnets were sintered on a batch 
principle. The charged boxes were introduced into 
a hydrogen furnace, were heated to the desired 
sintering temperature and maintained at that tem- 
perature for a given time interval. After this they 
were cooled in the furnace until they could be 
handled safely and were then removed to hasten 
the cooling. Although the batch principle can be 
modified to make it economically attractive it 
suffers from several inherent disadvantages : (1) the 
furnace is subjected to highly deleterious strain by 
the introduction of cold charges and the repeated 
switching off for cooling; (2) the severe thermal 
shock of removing them from the furnace while still 
hot, to cool in air, appreciably shortens the useful life 
of the sintering containers ; and (3) there is a certain 
time lag before the heat penetrates into the centre 
of each container after the sintering temperature 
has been reached. This inevitably means that 
compacts in the centre of the box receive a shorter 
sintering treatment than pressings nearer the box 
walls, and variations in magnetic quality of the 
sintered magnets may result from this. This factor 
becomes more serious as the size of the container 
increases. 

The use of a continuous sintering furnace, in which 
the loaded boxes are pushed slowly through the hot 
zone, is preferable because the heating cycle is 
gradual ; neither furnace nor boxes are subjected to 
thermal shock and all the compacts receive substan- 
tially the same sintering treatment. Such a furnace 
was eventually employed and gave remarkably good 
results. Fundamentally, the design is very similar 
to the type of furnace used for the sintering of hard 
carbide alloys but sundry essential refinements were 
incorporated. Thus, in view of the need for an 
atmosphere of high purity, the furnace was fitted 





with sliding gas locks and charging chambers which 
can be flushed with hydrogen. A positive gas 
pressure is always maintained within the furnace 
tube by passing the hydrogen directly into the tube 
and allowing it to escape through the joints in the 
muffle sections. Special equipment was fitted to 
ensure close control of the sintering temperature, 
The discharge end of the furnace is water cooled. 
Throughout the whole sintering process close control 
must be maintained to ensure satisfactory results. 
Well-sintered compacts have a silvery surface 
appearance and a bright metallic fracture. The 
specific density of sintered Alnico magnets is 
6-9 grammes per cubic centimetre, as compared with 
7-20 grammes per cubic centimetre for the cast 
alloy ; and sintered Aloomax magnets have a density 
of 7-1 grammes per cubic centimetre, while the fused 
material has a density of 7-3 grammes per cubic 
centimetre. It is impossible to make completely 
dense sintered compacts, but the porosity is evenly 
distributed throughout the structure and is much 
finer than the blowholes that may occur in castings, 
particularly if the shape is small or intricate. The 
microphotograph, reproduced in Fig. 14, opposite, 
shows the appearance of a polished face of 4 
sintered Alnico magnet. The grain size of the 
sintered alloy is considerably finer than can ever 
be obtained in Alnico castings. Microphotographs 
Figs. 15 and 16 reveal the structure of the sintered 
and the cast alloy respectively. Sintered magnets 
require the same heat treatment as cast magnets to 
obtain the best properties. They must be cooled 
at controlled rates from about 1,200 deg. C. to 
below red heat, and the required rate of cooling 
through the Curie-point temperature is the same as 
for castings. Like castings, they are often improved 
by subsequent tempering at about 600 deg. C- 
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Fic. 14. Porosrry or SINTERED ALNICO. 
x 100. 


Sometimes, however, the sintered compacts have 
been cooled sufficiently rapidly from the sintering 
temperature in the cooling zone of the sintering 
furnace to have magnetic properties good enough 
for the requirements of the specific magnet design. 

The magnetic properties of the sintered alloy 
obtained by the optimum heat-treatment always 
tend to be a little lower than can be obtained in the 
fused alloy. Although the coercivity is as good as 
that of castings the remanence tends to be a little 














Fig. 15. Srrucrure oF SINTERED ALNICO. 
x 500. 


grained structure of the sintered metal permits the 
manufacture of very small or thin magnets which 
will still be highly polycrystalline and therefore have 
sufficient mechanical strength. The process, how- 
ever, requires close control to ensure satisfactory 
results and, in common with all powder-metallurgical 
processes, involves the installation of costly equip- 
ment. 

Sintered magnets will therefore not be able to 
compete with the cast product where the conven- 


TABLE II.—MAGNETIC PROPERTIES OF CAST AND SINTERED ALLOYS. 



































| Method of | Remanence Coercivity Energy Product 
Alloy, | Manufacture, Br in Gauss. He in Oersteds. Bumax. 
| Cast .. 7,100-7,900 580-480 1-4-1-8 x 108 
Standard Alnico os 
| Sintered 6,400-7,700 500-450 1-4-1-66 x 108 
Cast .. 6,300-7,200 660-550 1-4-18 x 106 
High-coercive Alnico .. Z 
| Sintered 5,800-6,400 640-590 1-4-1-66 x 106 
| Cast .. 8,000-8,800 420-320 1-3-1-7 x 106 
High-remanence Alnico ow 
| Sintered 7,300-8,000 450-350 1-25-1-45 x 10 
Cast .. 12,700 57 4-3 x 106 
Alcomax IT ¥ 0 * 
| Sintered 11,200 560 | 8:8 x 108 











lower, and this results in a slight decr. e of the 
BHyax. Value. This is probably due to the 
inherent porosity of the sintered alloy. In Table II 
the magnetic properties of cast and sintered Alnico 
are compared. Batches of sintered magnets of the 
same shape, made from the same powder mixture 
and heat treated under identical conditions, show 
& great uniformity of magnetic properties. 

By means of the process outlined above it is 
possible to produce, on an economical scale, sintered 
magnets of satisfactory properties. Great uni- 
formity of magnetic properties from t to 
magnet can be maintained, and Table III shows the 


TABLE III.—Dimensional Tolerances which can be Main- 
tained by Sintering. 
(a) Dimensions* determined by outline of die cavity :— 
Up to 0-500 in. + 0-0075 in. 
0-500-1-000in. + 0-010in, 
1-000-1-500in, + 0-015 in. 
(>) Diameter of bores :— 
Up to 0-100in, + 0-003 in. 


0-10 -0-300 in. + 0-005 in, 
0-300-0-500in. + 0-0075 in. 

(c) Depth of pressing :—* . 
Rto-100 in. variability of 0-010 in, 
0-100-0-200 in. a » 0-015 in. 
0-200-0-300 in, 29 »» 0-020 in, 
0-300-1-000 in, 9” »» 0-030 in. 


+ 

cpg Snags Ea see Js patil 
wider limits be required, 

sort of dimensional tolerances that can be obtained 
on a production scale, The technique lends itself 
admirably to the production of magnets of a size 
and shape which cannot even be contemplated by the 
conventional casting methods. The very fine- 





tional casting process can be applied without 
difficulty ; it was never intended that this should be 
the case. Rather can it be said that the develop- 
ment of a satisfactory powder metallurgical process 
for the manufacture of Alnico and Alcomax magnets 
has greatly increased the field of application of these 
alloys. By permitting the production of very small 
magnets in Alnico and Alcomax considerable scope 
has been given to the designer of magnets. The size 
and shape factor is no longer an obstacle to the 
satisfactory application of these, the strongest 
modern magnet alloys. 

The work described above has been carried out 
in the Powder Metal Department of Murex, Limited, 
Rainham, Essex. 
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Collection ‘‘ Materiaux de Synthése.”’ Phénoplastes 
Bakelites. By Dr. P. MonTHEARD. Dunod, 92, Rue 
Bonaparte, Paris, vi,. [Price 330 fr.] 

Tuts is the fifth volume of the comprehensive 

series of monographs on plastic materials planned 

by Messrs. Dunod for publication under the direction 
of Professor Pierre Piganiol. It is devoted to one 
of the earliest and still one of the most widely used 
of synthetic plastics; in fact, outside technical 
circles the term “‘ Bakelite ” has come to be practic- 

ally synonymous with “ plastic.” Baeyer, in 1872, 

described the hard resin-like substance resulting 

from the condensation of phenol with formaldehyde. 








Fig. 16. Structure or Cast ALNICO. 
x 200. 


Baekeland, between 1909 and 1916, succeeded in 
moderating the reaction and not only used the 
condensate in the form of a varnish, but also 
devised a process for moulding the powdered conden- 
sate, either alone or mixed with other ingredients. 
Following a brief historical introduction, the 
chemical constitution of the phenolic resinoids is 
considered. Considerable controversy has arisen 
concerning the mechanism of certain of the reactions 
and the nature of some of the products formed. 
A few of the processes involved remain conjectural, 
in the absence of methods for tracing them out in 
detail. Dr. Monthéard, however, contrives to give 
a judiciously balanced picture of the present 
position and, in addition, points out the possibilities 
of certain physical methods of investigation, such 
as that based upon the diffraction of X-rays. In 
the chapter on methods of manufacture, the various 
alternative processes, both semi-continuous and 
continuous, are described, while the differences in 
the resulting products, according as an acid or an 
alkaline catalyst is used, are clearly brought out. 
This is followed by an account of the sources of the 
requisite raw materials. Since these are derivable 
by reasonably straightforward means from such 
common substances as coal or wood tar, which 
yield the phenols and cresols, and carbon monoxide 
and hydrogen, from which formaldehyde is synthe- 
sised, the resulting plastics are relatively cheap. 

A chapter is devoted to the technique of the 
moulding process. The powdered plastic may have 
up to 50 or 60 per cent. of an amorphous or fibrous 
filler incorporated with it. This not only reduces 
the cost of the finished article, but increases its 
durability and enables its colour to be varied. 
Preheating by the agency of high-frequency currents 
permits the time occupied in the moulding to be 
reduced substantially. The optimum limits of 
temperature and pressure for compression and injec- 
tion moulding together with the main physical con- 
stants of the moulded products, containing various 
added materials, are summarised in a useful table. 

The employment of phenol-aldehyde resinoids 
as binding agents in the fabrication of laminated 
plastics is discussed. Numerous examples of their 
application are cited ; for instance, in bearings for 
rolling mills and in gear wheels capable of running 
silently at high speeds without appreciable deteriora- 
tion, even in corrosive atmospheres. The remainder 
of the book is concerned with the various means 
that have been developed for modifying the proper- 
ties of the phenol-aldehyde condensates through the 
addition of other organic reagents and natural 
products such as rubber. The concluding chapter 
outlines methods suitable for detecting the constitu- 
ents present in plastics belonging to this group. 

Dr.. Monthéard’s volume well maintains the 
standard set by its predecessors in this series. It 
provides a compact, attractively written and well- 
documented summary, covering the scientific and 
technical aspects of the phenol-aldehyde plastics. 
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MACHINE TOOLS IN 1847. 
By Dr. H. W. Dickinson, M.I.Mech.E. 
Sm Wiuum Farsary, in his presidential 

address to the British Association, at Manchester, in 
1861, said, ‘“‘ When I first entered this city (which was 
in 1813) the whole of the machinery was executed 
by hand, there were neither planing, slotting nor 
shaping machines ; and, with the exception of very 
imperfect lathes and a few drills, the preparatory 
operations on construction were effected entirely 
by the hands of the workmen.” Although some- 
what too sweeping, this is substantially true, but, 
in the short space of 34 years, the situation changed 
fundamentally. Even so, if the engineer of the 
present day were able to glance back to the time 
of the foundation of the Institution of Mechanical 
Engineers and to see the machine tools which then 
existed in the workshops of this country, he would be 
struck by their fewness and by the small number of 
types that were available; he would wonder how 
the large amount of good work that had been 
turned out in previous years could have been 
produced with such limited resources. A great 
deal is now known about the products of the work- 
shops of that period, but the tools that were in use 
are rarely mentioned. A history of their develop- 
ment would be highly interesting, though it is 
very unlikely to be written, as the tools have been 
supplanted and scarcely any records of them remain, 
even in the patent literature of the time. 

To quote Fairbairn again: “the great pioneers 
of machine tool making were Maudslay, Murray of 
Leeds, Clement, and Fox of Derby, who were ably 
followed by Nasmyth, Roberts and Whitworth of 
Manchester.” This does less than justice to Fairbairn 
himself and to Benjamin Hick, of Bolton, who pro- 
duced many excellent tools, on the one hand, and to 
Boulton and Watt, with their assistants, on the 
other, for Soho Foundry was the nursery and at 
the same time the starting point of machine-tool 
making, so far ahead was it of other establishments 
in the early part of the Nineteenth Century. The 
men who were brought up there carried afar the 
knowledge acquired, and it is difficult to assess how 
much influence Soho exerted in its heyday. 

It was somewhere about 1830 that machine-tool 
making began to be an industry. Previous to that, 
the demand for such tools could hardly have been 
said to have been sufficient to justify anyone special- 
ising in them, apart from the capital expenditure 
involved. Besides, those were the days of general 
engineering, when an engineer took in any and every 
kind of work he was asked to do. What happened 
was that he designed and made the tool or tools 
that he needed, but did not tell anyone about it. 
Instances of such procedure will occur to the mind, 
such as the ingenious outfit of tools designed by 
Joseph Bramah and made by Henry Maudslay for 
producing the former’s well-known locks. The 
attitude of entrepreneurs, born of trade guild 
practice was, with few exceptions, that of secrecy 
and closed shop doors. The era of the dissemination 
of knowledge by @ technical Press and by the 
functioning of technical institutions had scarcely 
begun. Then, too, it has to be remembered, inei- 
dentally, that it was only about 1820 that the 
application of steam power by shafting and belting 
to actuate tools grouped in workshops had become 
at all common. Hence, also, as regards size and 
capacity, tools were still in the growing stage of 
their development in 1847. By 1840, a market for 
machine tools had been well established and was 
widespread ; evidence of this, though somewhat 
surprising, is that the Bank of England, about that 
date bought from Nasmyth a machine for cutting 
the small wheels used in bank-note numbering 
machines. 

Leaving to one side the treatment of metal by 
flow, exemplified in forging, rolling and stamping, 
which had been developed continuously since the 
middle of the Eighteenth Century, and confining 
attention to the treatment of metal by cutting— 
usually looked upon as the sphere of machine tools— 
we turn to the basic tools using rotative motion, 
namely, the lathe and the boring mill, and those 
using reciprocating motion, comprising planing 
machines and shapers, the latter, of course, being 


Much ingenuity had been expended, even in the 
Eighteenth Century, on making the lathe capable of 
eccentric, oval and scroll turning, also short screw- 
cutting by the traversing mandrel; but these 
refinements did not penetrate into the millwright’s 
shop, and it was not until Maudslay, about 1794, by 
his application of the already known simple or com- 
pound slide rest, brought out the slide lathe (with 
the addition of a lead screw and change wheels 
to the slide rest about six years later) that general 
screw-cutting was made possible. In addition to 
turning and boring between centres, the application 
of a faceplate to the mandrel extended the capacity 
of the lathe for circular work, particularly when aided 
by a gap-bed. About 1830, Maudslay made a 
lathe with a faceplate 9 ft. in diameter, capable of 
swinging a flywheel 20 ft. in diameter or of boring a 
cylinder 10 ft. in diameter. By 1840, 8-ft. gap-bed 
faceplate lathes formed part of the ordinary work- 
shop outfit. 

The boring mill, originated by John Wilkinson in 
1774 for boring cannon, but later used for boring 
cylinders, is second only in importance to the 
lathe as the precursor of many tools. The main 
constructional feature was a stiff horizontal hollow 
bar, along which a block supplied with multiple 
cutters was traversed by a central rack. Many 
inventors improved it, among them Matthew Murray, 
who produced machines capable of boring cylinders 
10 ft. long and of medium diameter. William Mur- 
dock, for Soho Foundry, in 1795, turned the mill 
into the vertical position, and this again underwent 
similar modifications ; for instance, a machine made 
by Nasmyth, about 1840, had a solid bar 16 in. in 
diameter and had a capacity up to 75 in. diameter 
of cylinder. Another machine, also made by him 
to bore the 10-ft. cylinders for the Great Britain 
steamship in 1843, had a central rack and automatic 
feed. In short, the horizontal type for boring small 
cylinders and the vertical type for the largest size 
cylinders had been brought to a final form about 
1830. Certainly, there were many large cylinders 
thus bored about this time ; for instance, those of 
the Haarlemmermeer engines, made in Cornwall in 
1847, with 12-ft. cylinders. 

Planing machines were introduced later than the 
machines mentioned above; they date from the 
early part of the Nineteenth Century. Matthew 
Murray is credited with the invention of a small 
machine, the occasion being of the kind already 
mentioned ; that is, for the special purpose of 
finishing the backs of his patent D-slide valves. 
The machine was kept secret in a locked room, and 
the date of its manufacture is not known, but it was 
in use before 1814. James Fox, of Derby, originally 
a butler, is also credited with the invention of such 
a machine about the same time, and he became well 
known for making them. Richard Roberts’s 
machine, brought out in 1817, foreshadowed later 
developments in all respects, for it embodied the 
inverted V-slide and one plane surface as the guides 
for the reciprocating table, and the cross-slide 
supported on standards bolted to the bed. There 
was another type of planing machine, in which the 
tool-box moved over a fixed table ; Benjamin Hick, 
in 1840, produced a machine of this kind, with a 
bed 35 ft. long. It may be regarded as the forerunner 
of the plate-edge planing machine. 

A great impetus was given to machine-tool prac- 
tice by the realisation, from 1835 onwards, by 
Nasmyth, Whitworth and others, that at the root 
of every tool is the copying principle; in other 
words, that the care and labour originally spent in 
preparing slide-bars, guides, centres, etc., is repro- 
duced in every piece of work turned out by the aid 
of the tool without further attention. This led 
Whitworth to the production of a true plane ; in 
this he succeeded by the now well-known method of 
scraping three plates each in turn against the other 
two. The tool guided by two true planes inclined to- 
gether describes a straight line, and this principle is 
embodied in every machine tool. Following upon the 
same line was the work of Maudslay in the produc- 
tion of accurate screws; he and Bryan Donkin, in 
their screw-correcting machine, produced an accu- 
rate screw 7 ft. long in 1827. 

Turning now to the more specialised tools that 
were being designed and invented, based in principle 





merely a particular kind of planing machine. 








the entrance of many more engineers into the field 
of tool-making, and the rise of Manchester a8 its 
principal centre. Here Roberts, Nasmyth, Whit. 
worth and Fairbairn had their works. Keyway 
cutting by chipping and filing was a most laborious 
and costly operation, and it was no wonder that 
“ staking-on ” was still largely practised. Roberts's 
vertical slotting machine, based on Maudslay’s 
mortising machine for wood, had been introduced 
for this and other duties in 1830. In 1836, Nasmyth 
brought out a key-seater, worked from below, by 
which a wheel of practically any diameter could be 
key-grooved. Whitworth, apart from his great 
efforts in producing true planes, the standardisation 
of screw threads, and the establishment of visual 
precision measurement, was in the forefront as a 
tool maker. His “ Jim-Crow” planing machine, 
with its automatically-reversing tool-holder enabling 
it to cut in both forward and backward directions, 
together with other details, was patented in 1835-39, 
Nasmyth had a reciprocating planing machine with 
a mangle-wheel reversing motion. The shaping 
machine introduced by him in 1836 to supplement 
the planing machine for small components, and 
christened by him his “steam arm,” was applied 
also to segmental shaping. 

Milling cutters, using a division plate, had been in 
common use for cutting brass clock wheels since the 
Eighteenth Century, and Maudslay employed such 
cutters in making Bramah’s locks. The extension 
of this practice on an enlarged scale for bevel and 
worm wheels, as well as for spur wheels, had begun, 
but it was still in its infancy. The teeth of spur 
wheels up to 10 ft. in diameter were cut by slotting 
machines made by Nasmyth and others, and 
Nasmyth also made a machine for patternmakers’ 
use, employing a fly-cutter. 

The drilling machine, derived from the hand drill 
and influenced by the -vertical boring mill, had 
settled down by 1840 into several types. A vertical 
foot-feed machine, together with more elaborate 
independent and wall drilling machines, were made 
by Nasmyth and others. Whitworth’s machine 
with self-acting feed motion was patented in 1839. 
Nasmyth brought out the slot-drilling machine in 
1847. The radial drilling machine was a brilliant 
conception ; whether it should be credited to Hick 
or not is not clear, but by 1840 he had produced a 
machine of 6 ft. radius with a height of 2} ft. under 
the tool, a capacity further increased by a pit below 
ground level. Something might be said, too, about 
hydraulic tools, but the great expansion of their use 
followed the establishment by Lord Armstrong of 
Elswick Works in 1847. 

Punching. and shearing machines, for making 
boilers and tanks, followed the change-over from 
the use of cast iron to wrought iron, and the employ- 
ment of the latter in fabricated structures—boiler 
and girder making, and shipbuilding. The multiple- 
punching machine, designed by Maudslay about 
1820 for the production of Trevithick and Dickin- 
son’s iron tanks for ships, led subsequently to its 
manufacture extensively, not only for shipyards at 
home, but for foreign Governments. These machines 
had wide gaps and could take plates 16 ft. long. 
It was a machine of the multiple type, made by 
Roberts, which enabled the Britannia tubular bridge, 
built by Robert Stephenson over the Menai Straits 
in 1846, to be completed within the specified time. 
A neat combined punching and shearing machine 
with eccentric motion was made by Nasmyth, but 
generally these functions were divided between two 


duced by Fairbairn about 1840. 

Enough has been said to show that the position 
reached in 1847 in England—for the United States 
had not yet entered the market as a source of 
machine tools—had been the outcome of a bril- 
liant period of invention and that such tools had 
contributed in very large measure to British 
supremacy in the mechanic arts, so well exemplified 
in the Great Exhibition of all Nations in 1851. 





PaPER PRODUCTION IN CANADA.—Statistics which 
have just been issued indicate that 341,268 tons of 
newsprint paper were produced in Canada in February, 





upon those already made, the features of note were 


1947, as compared with 308,382 tons in February, 1946. 


separate machines. Riveting machines were intro- — 
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JuNnE 6, 1947. 
MARINE ENGINEERING IN 


1847. 


By EncINgER Capratn Epaar C. Smrra, 
O.B.E., R.N. (Ret). 


Ar the time of the foundation of the Institution 
of Mechanical Engineers, in 1847, the marine 
engineering industry was getting well into its stride 
and machinery was being constructed for both 
British and foreign ships, naval and mercantile. 
The great results rendered by steam navigation, 
said Sir John Rennie, in his presidential address 
tothe Institution of Civil Engineers in 1846, induced 
many mechanical engineers to turn their attention 
to the extension and improvement of it, and they 
have produced some splendid examples of engines 
and mechanisms. Among the engineers mentioned 
by Rennie as having contributed to the progress of 
the marine engine were Boulton and Watt of Bir- 
mingham, Glynn of the Butterley Company, 
Maudslay, Field, Barnes, Miller, Ravenhill, Penn, 
and Seaward, whose works stood on the banks 
of the Thames; Scott, Sinclair, Caird, Tod and 
Robert Napier, of the Clyde district ; and Fawcett, 
Forrester and Bury of Liverpool. There was 
ample scope for the ingenuity and enterprise of 
all these able constructors, for steam navigation 
was spreading all over the world and Great Britain 
was the birthplace of the ocean-going steamer. In 
point of numbers and tonnage, the United States 
held the lead, but most of the steam vessels built 
inthat country were for use on the great inland water- 
ways. From Britain, on the other hand, sailed the 
ships of the Cunard Company, the Royal Mail 
Steam Packet Company, the P. and O. Company, 
and of many other lines. 

The machinery of these ocean-going ships of a 
century ago was more or less standardised. It 
usually consisted of two or more box-like boilers 
with internal rectangular furnaces and flues, generat- 
ing steam at about 5 lb. pressure per square inch, 
and a two-cylinder simple-expansion jet-condensing 
side-lever engine driving paddle wheels. For river 
craft and naval vessels, other types, such as the 
“Steeple” the “Gorgon,” and the “Siamese” 
engines, had been introduced. Hall’s surface 
condenser had been tried and a whole host of 
experiments made with screw propellers. By 1847, 
indeed, the paddle wheel had been abandoned for 
future use in warships. There were good reasons for 
this, but they did not apply with the same force 
to mercantile practice and, for a good many years 
after 1847, paddle-wheel vessels were supreme on 
the Atlantic. The P. and O. was the first important 
company to turn over to screw propulsion. 

As has so often been the case, it was the boilers 
which furnished the most difficult problems, and 
Joshua Field had much to say about them in his 
presidential address to the “Civils” in 1848. 
Constructed of wrought iron and fed with salt water, 
if properly attended to and blown down at frequent 
intervals, they could be kept remarkably free of 
deposits, but many engineers saw that, if the 
working pressure were raised, fresh water would 
have to be used. When flues gave place to tubes, 
these were sometimes of brass. Old books, such as 
those of John Bourne, give drawings of many types 
of boilers of this period, when the machinery of ships 
weighed about half a ton per nominal horse power. 
Bourne and others also give drawings of the once- 
famous side-lever engine. Such engines were to 
be seen under construction at that time in every 
marine engineering shop in the country. With 
their upright cylinders, parallel motions, long 
connecting rods and cranks, and their well-balanced 
beams, all finely finished, they were as stately in 
motion as they were magnificent in construction. 
As late as 1862, Robert Napier built a set for the 
last Cunard paddle ship, the Scotia, of 6,520 tons 
displacement. The engine had two cylinders, 
8 ft. 4 in. in diameter, with a stroke of 12 ft. The 
paddle wheels were 40 ft. in diameter and the engine 
developed nearly 5,000 h.p. 

For information about the practical working of 
machinery at sea, perhaps the best of the text- 
books of a century or so ago was the Rudimentary 
Treatise on Marine Engines...” by Robert 


Murray, C.E., Engineer Surveyor to the Board of 
Trade. Expansive working, feed heating, super- 
heating, the merits of screw and paddle, brine pumps, 
injection, etc., all find a place in his book, together 
with many good practical hints. Things said 
seriously enough then may seem humorous to day. 
If the blow-down cocks did not work and there 
was no other means of blowing down, ‘‘a usual 
plan,” Murray wrote, “‘ is to knock out a rivet from 
the bottom of the boiler.” If the safety valves 
stuck, the steam should be blown through the 
engines. Every steamer was rigged for sailing, but 
said Murray, there was a strong temptation to a 
commander to spare his officers and crew at the 
expense of the engine. Murray was a man of 
whom one would like to know more. He wrote, 
at about the time when the Great Eastern was 
building and of her he said, with much sagacity, 
‘“‘ with regard to that anomaly . . . we anticipate 
an engineering triumph and a commercial failure.” 

Of the seagoing engineers themselves not much 
can be gleaned. In ENGINEERING of March 28, 
on page 233, ante, it was shown how engineers in 
the Navy had gained, first, warrant rank, and then 
commissioned rank, and reference was made to the 
great demand for seagoing engineers a century ago. 
A little light on the position of engineers afloat can 
be gained from the Report of a Select Committee 
of the House of Commons on the Steam Navy 
(1849). The committee had had to inquire into the 
practicability of providing, from the mercantile 
marine, a Reserve Steam Navy available for the 
national defence when required. Naturally, if the 
Admiralty wanted the use of the ships, they would 
want the services of the engineers, and the Super- 
intendent of the P. and O. Company said that he 
had no doubt that their engineers would serve, if 
due provision were made in case they were wounded 
or killed, “‘ but that they would not come to serve 
on the terms which are paid in the Navy.” Sucha 
statement led to further questions and answers, it 
being pointed out that a first-class Chief Engineer 
in the Navy received 17]. a month, whereas a Chief 
Engineer in the P. and O. got from 16l. to 261. 
‘* But then in addition,” said the Superintendent, 
‘‘in our service we find them a good table ; in the 
Navy they have to find their own, except the 
common ration of the ship; we find our chief 
engineer as good a table as you or I would sit down 
to; they get their meat both roast and boiled, 
their wine, their beer, their spirits, in fact, they 
live like princes.” It was no wonder that, when 
the Royal Naval Reserve of Officers was formed, 
marine engineers were singularly reluctant to join. 

With their headquarters at Birmingham, and 
preoccupied with mechanical and locomotive 
engineering, the Council of the Institution of 
Mechanical Engineers included, however, two 
worthy representatives of marine engineering. 
These were Joseph Miller, then 50 years of age, 
and Edward Humphrys, some ten years younger. 
Miller had already made a name for himself as a 
constructor of marine engines, and Humphrys was 
destined to become the Chief Engineer of Woolwich 
Dockyard, the founder of the Deptford firm of 
Humphrys and Tennant, and a pioneer of the 
compound steam engine. In later years, 1858 and 
1863, respectively, the Institution had for its 
president John Penn and then Robert Napier. The 
first paper contributed to the Proceedings of special 
interest to marine engineers was read in January, 
1852, by Andrew Lamb, the Superintending Engin- 
eer of the P. and O., who, with Thomas Summers, 
of Southampton, had devised a new form of sheet 
flue for boilers. Several vessels had the new 
type of boiler, but Lamb was out of his reckoning 
in believing that it. would ‘‘ become the Marine 
Boiler generally adopted.” In 1855, E. E. Allen 
dealt with expansive working and his new double- 
expansion marine engine ; in 1856, Penn gave an 
account of his experiments which led to the valuable 
discovery that lignum vitae was the best lining for 
stern-tube bearings, and in 1867, Macfarlane Gray 
described the steam steering engine that he had 
devised and constructed for the Great Eastern— 
a far-reaching innovation. Sir Frederick Bramwell, 
F. C. Marshall, A. Blechynden, Sir A. B. W. 
Kennedy, and Sir T. Hudson Beare all contributed 





papers on marine engineering before the Institution 


was 50 years old. One paper of great interest to 
the historian was Sandham’s “ History of Paddle- 
Wheel Steam Navigation ” (1885). 

Generally speaking, ships and shipbuilding did 
not have the same interest for the members of the 
Institution as did railways and locomotives ; axles, 
brakes, signals, rails, etc., were much oftener sub- 
jects for discussion. It is worth recalling, however, 
that not only did many mechanical engineers turn 
marine-engine builders, but others were among the 
first builders of iron ships. Fairbairn, David 
Napier, the Lairds, Caird, Tod, Macgregor, Charles 
Mare, and Money Wigram were among the earliest 
builders of iron vessels and most of them began as 
mechanics and not as shipwrights. By 1847, there 
were numerous iron steamboats on British rivers, 
and others owned by companies trading overseas. 
The famous Great Britain, in the summer of 1847, 
was unfortunately still ashore in Dundrum Bay, Co. 
Down, where she had been since September 22, 
1846. Through the energy and skill of Brunel and 
Bremner, she was refloated in August, 1847, and the 
way she had stood the buffeting of the wind and 
waves proved a fine testimony to the value of iron 
construction ; a wooden ship, similarly battered, 
never would have floated again. To-day, a century 
later, the Great Britain lies beached in Sparrow Cove, 
in the Falkland Islands, a monument to the 
ironmasters of her day and to the engineers and 
shipbuilders who fashioned her. 

If ships seldom figured in the agenda at meetings 
of the Institution, however, no shipbuilder could fail 
to acknowledge his debt to the members who were 
engaged in the making of the many machine tools 
which gradually found their way into the shipyards. 
Punching, shearing, riveting and drilling machines 
were all described to the Institution and, in 1864, 
J. Fletcher read a paper on “Heavy Tools for 
General Engineering and Iron Shipbuilding Work.” 
Later, famous names appear among the contributors 
of papers connected with ships and shipbuilding. 
In 1873, William Froude described his machine for 
shaping ship models ; in 1887, Sir William Thomson 
(afterwards Lord Kelvin) talked of ships’ waves ; 
in 1892, Sir William White gave an account of 
shipbuilding in Portsmouth Dockyard; and, in 
1893, R. E. Froude reviewed the work done at the 
Admiralty Experimental Works at Haslar. Though 
this survey has been confined to the first half century 
of the Institution, it is sufficient to show how both 
marine engineering and shipbuilding have bene- 
fited by its activities. 





MATERIALS AND SUPPLIES FOR THE FUEL INDUSTRIES.— 
It is announced that from Monday, June 2, the Ministry 
of Fuel and Power will be solely responsible for the issue 
of licences to acquire controlled materials and supplies 
in all the fuel industries. Applications should be made 
to the Director, Priority and Materials Branch, Ministry 
of Fuel and Power, 7, Millbank, London, S.W.1. The 
Electricity Commissioners, however, will continue to be 
responsible for the authorisation of any building and civil 
engineering works for electricity supply in which con- 
trolled materials may be required. 





WESTERN EXTENSION TO L.P.T.B. CENTRAL LINE.— 
The London Passenger Transport: Board and the Great 
Western Railway jointly announce that a branch exten- 
sion to the Central Line, 32 miles in length, from the 
existing North Acton station to three new stations— 
Hanger Lane, Perivale, and Greenford—will be opened 
on June 30; after which 292 trains a day will be pro- 
vided, and it is expected that 4,000,000 passengers a 
year will use the extension. It runs alongside the G.W.R. 
Birmingham line, and the G.W.R. have widened the line 
for this purpose, built the stations, bridges, signal cabins, 
etc.; and the L.P.T.B. have laid the track, installed 
signalling and power supply, and will operate the trains. 
Greenford station will be the only station in London’ 
to have an escalator which carries passengers up to the 
platform. The line will be equipped with several devices 
which have been described in ENGINEERING, such ag 
welded rails half a mile in length and expansion 
“‘ switches,” and there will also be current-rail baths 
containing anti-freeze liquid which passing trains will 
splash on to the rail to maintain contact during freez- 
ing weather, electrically heated points, and rail-oiling 
devices for curves. The G.W.R. steam railcar service 
between Westbourne Park and Greenford will be dis- 
continued, and Park Royal West station, Brentham 
Halt, and Perivale Halt will be closed. The new line 
will be extended, at a later date, to Northolt and West 
Ruislip. 
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ELECTRICAL INSTALLATION IN A 
VISCOSE RAYON FACTORY.* 
By C. F. Freeman and H. V. Maruzr. 


ALTHOUGH rayon is a textile, its manufacture is a 
chemical process and a rayon factory is, therefore, 
mainly a chemical factory where the electrical installa- 
tion must give reliable service under conditions of 
attack by corrosive gases and liquors. Reliability is 
important economically, since a single shut down 
causes considerable loss of production, especially in a 
continuous-filament yarn factory. Once the filaments 
break it is a long time before they can all be set up 
again, since each thread, of which there may be as 
many as 10,000, bas to be dealt with individually. 
The power plant for a rayon yarn factory must include, 
besides a 50-cycle supply, a high-frequency supply of the 
order of 100 to 150 cycles per second. 

In a typical factory there are three 3,000-kW 50- 
cycle alternators, running at 3,000 r.p.m. and generating 
three-phase current at 6-6 kV. There are also three 
4,000-kW six-pole alternators, designed to give a 
frequency range of from 100 to 150 cycles per second, 
and generating at from 2-2 kV to 3-3 kV in proportion 
to the frequency. The power required in the actory 
is supplied through substations with an output of 
1,000 kVA. There is room for later extension to 
1,500 kVA, and 500-kVA transformers are used. The 
ratio on no load is 6,600/420 volts with + 24 per cent. 
and + 5 per cent. off-load tappings. As reliability 
is a first consideration and, as the transformers carry 
load 168 hours a week with little variation, they must be 
of generous design and well maintained. The 6-6-kV 
substation switchgear has been usually of the orthodox 
truck type, owing largely to the need for accessibility 
for maintenance. Even with all the copper work 
either painted or coated with vaseline, inspection is 
necessary to ensure that attack by hydrogen sulphide 
fumes is being properly checked. For the same reason, 
the 400-volt switchgear has always consisted of oil 
circuit-breakers. In a recent installation, a switch- 
board incorporating air-break circuit-breaker equipment 
is being tried out after careful tests on the effects of 
hydrogen sulphide on silver contacts. The contacts 
blacken very quickly, but with high contact pressure 
the resistance seems to deteriorate little. A coating 
of petroleum grease is a great help in slowing down 
attack. All the fuses are of the high-rupturing 
capacity type and have not deteriorated, good tinning 
having been shown to be an effective protection against 
attack by hydrogen sulphide on the copper. 

For the high-frequency supply, the main distri- 
bution is by radial feeders to switchboards in the 
spinning room. At a typical factory there are 125 
machines per section and the supply is brought in 
by five feeders to five switchboards, which are con- 
nected to five step-down transformers. Each trans- 
former supplies five machines. The transformers 
are rated at 190 kVA and have a secondary voltage of 
36 volts at 100 cycles per second. A tertiary winding 
provides a supply to the motors driving the pumps 
on the spinning machines. The electrical supply on 
the spinning machines is required in order to drive the 
vertical motors which rotate the spinning boxes. Pro- 
vision has to be made for stopping these motors quickly 
to enable the boxes to be emptied and also for running 
them in either direction continuously. As the machine 
is about 50 ft. long, the *bus bars are made in several 
lengths, which are jointed by scarf or lap joints. 
Tappings are taken from the "bus bars through reversing 
switches and plug-and-socket connections to the motors. 
These switches are used for stopping the motors 
quickly when emptying the spinning boxes. The 
alternative of using direct-eurrent for braking has been 
considered, but phase reversal is cheaper and simpler. 

Each spinning box is driven by a vertical electric 
motor. The spinning box, when full, may weigh 
10 Ib. or more, and it is required to rotate at between 
6,000 and 9,000 r.p.m. It must also run true within 
close limits and vibration must not be transmitted to the 
spinning machine. 
to be dealt with is of the order of 20 gm. at a radius of 
3 in,, and the box should run true within 0-005 in. 
Further, the motor runs continuously 168 hours a week 
in surroundings of moisture and acid-laden air, while on 
the few occasions when it is stopped, reverse-current 
braking is used. The box is supported on, and driven by, 
frictional contact with an adapter, which fits on to a 
taper on the motor shaft, so that it can be easily 
removed for emptying. It might be thought that the 
unbalance load could be overcome by careful balance 
of the box and adapter, but even when this is done, 
unbalanced running may be expected fora number of 
reasons, such as distortion of the box, uneven building- 
up of the “cake” and wear between the box and 
adapter. If the motor were given a rigid fixing and a 
stift shaft, the radial force on the top of the bearing 


* Paper read before the Installations Section of the 
Institution of Electrical Engineers on Thursday, May 8, 
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might easily reach 200 Ib., and in carrying this at 
7,000 r.p.m., the friction losses in the bearing would be 
excessive and a heavy frame would be required. The 
out-of-balance forces would be equalised by bending of 
the shaft and the resulting box displacement would 
prevent satisfactory collection of the yarn. If the 
motor is mounted on a resilient support, the load on the 
bearings is eased, but the displacement of the box is 
greater and the natural frequency of the support has 
also to be considered. By using a flexible shaft with a 
critical speed below the motor running speed, however, 
it is ible to obtain a condition where the box is prac- 
tically rotating about its centre of gravity. An un- 
balanced load rotating with little displacement and a 
comyaratively light load on the bearings therefore 
fulfils the main requirements. There are, however, a 
number of other difficulties to overcome, as is shown by 
the many different ways in which these principles have 
been translated into actual mechanical construction. 
The principal weakness of the simple and robust 
design of motor which is at present in general use in 
the factories of Messrs. Courtaulds Limited, is the 
vulnerability of the top bearing to the ingress of acid. 
The result is that the sodium sulphate in the acid 
liquor crystallises out and builds up a crust on the top 
of the bearings. It is also difficult to arrange satis- 
factory lubrication of the bearing, although by using a 
tapered portion of the shaft as an oil well or by fixing 
a thrower, like an inverted cup the skirt of which dips 
into the oil below the bearing, a controlled feed of oil 
can be given. It has been the practice recently to use a 
heavier spindle oil than formerly, and trials are even 
being made with grease in the ) or that it will give 
controlled lubrication over longer periods. 
Reverse-current braking was introduced as a simple 
method of slowing down the motor for the removal of 
the yarn. This puts a severe mechanical strain on the 
motor and during the braking period the current is 
some ten times the normal value. It is, nevertheless, 
very effective in service and its use is universal. Two 
forms of protection against excessive temperature of 
the windings have been tried. In each case the winding 
is open circuited and left in that condition until the 
motor can be replaced. This is due to the fact that 
once the motor stops the “ cake” inside the box ceases to 
build up, but yarn may continue to be fed into it. If 
the motor started again the thread would break and 
make re-starting use! Moreover, a stopped motor 
ensures that what is wrong will be put right. One 
method of protection is to incorporate a fuse in the 
connector to the motor. The disadvantages of this are 
that a large connector is necessary and that the fuse can 
be replaced without examination of the motor. It has, 
however, the advantages of easy replacement, providing 
against short-circuits on the motor leads and giving con- 
sistent results. The second method is to use a low 
melting point alloy at the star point of the motor wind- 
ing. Ifthe motor becomes too hot this alloy melts and 
the motor, becoming open-circuited, stops. This has 
been tried on a large scale and is producing very 
promising results. The cost of stripping the motor to 
make the star-point connection is a fraction of that 
required for re-winding and when the motor has been 
reassembled it goes back into service as good as new. 
The use of carbon disulphide brings with it the 
hazard of fire or explosion. In viscose rayon factories 
accidents due to its use have, however, been extremely 
rare. Nevertheless, the employment of electrical 
apparatus with the possibility of sparking or arcing 
necessitates special care in its installation. There is 
no flameproof standard suitable for use with carbon 
disulphide, so that no installation can be regarded as 
wholly safe if this chemical is likely to be present. The 
first approach to the problem is to go as far as possible 
to prevent any leakage of carbon disulphide and then 
to restrict the amount that can leak. In addition, all 
Pipes conducting carbon disulphide are carefully 
bonded and earthed and the electric motors which drive 
the machinery in this section are placed, where possible, 
outside the area where even the slightest danger is 
ible. Where this is not practicable the motors are, 
kept as high as possible, as carbon-disulphide vapour 
is much heavier than air, and are made flameproof to 
coal-gas standard. Lighting is by flameproof fittings. 





INSTITUTION OF MECHANICAL ENGINEERS CENTENARY 
EXHIBITION.—A special exhibition will be held in the 
Science Museum, South Kensington, London, S.W.7, 
from June 10 until August 24, to commemorate. the 
centenary of the foundation of the Institution of 
Mechanical Engineers. The exhibition, which will cover 
a century of mechanical engineering, is divided into 
several sections dealing with mechanical plant for power 
stations; locomotives; automobile, marine and aero 
engines; hydraulic and handling machinery and otber 
plant. The Science Museum is open, admission free, 
from 10 a.m. to 6 p.m., on weekdays, including Saturdays 
and Bank Holidays, and from 2,30 p.m. to 6 p.m. on 
Sundays. The programme of the Centenary Celebrations 
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100-TON 80-FT. RADIUS FLOATING 
CRANE. 


Twenty self-contained floating cranes with a lifting 
capacity of 100 short tons were constructed by the 
Dravo Corporation, Pittsburgh, Pennsylvania, fo; 
service in various theatres during the war. The first 
order, for cranes to handle heavy material at embarka. 
tion ports, was placed by the United States Arm 
authorities as early as 1942. As the war de veloped 
and its range extended, these cranes appeared in 
various bases and ports throughout the world, rangi 
from Esprito Santos, in New Hebrides, to Alexandria 
Cherbourg and Antwerp. The Dravo Corporation are 
— ly. proud of the service rendered by the 

herbourg crane. When that port was captured and 
all unloading facilities were found to be demolished, one 
of these cranes, in service in the Brooklyn Navy Yard 
was towed across the Atlantic by Navy tugs and was 
in use within 24 hours of its arrival at the French port, 
It was “Cited for Meritorious Performance ” by the 
Army. The Antwerp crane also performed valuable 
service at a time when the forwarding of material and 
supplies was vital. Its importance was recognised by 
the enemy and attempts were made to bomb it every 
night, but as it was hauled to a new position every 
evening, it escaped damage. ; 
Each crane has a lifting capacity on the main hook 
of 200,000 Ib. at 55 ft. to 80 ft. radius, and of 168,000 Ib. 
at 104 ft.6in. radius. On the auxiliary hook, 33,600 Ib, 
can be lifted at any radius up to 122 ft. 6 in. Lifting 
speeds are 14 ft. per minute on the main hook with a 
200,000 Ib. load and 79 ft. per minute on the auxiliary 
hook. The jib may be luffed from 104 ft. 6 in. radius 
to 55 ft. radius in 2} minutes when carrying a load 
of 168,000 Ib. The crane is fully rotating and can 
make a complete revolution, with a full load, in 
three minutes. The height of lift above the water line on 
the main hook is 65 ft. 6 in. at 104 ft. 6 in. radius and 
97 ft. at 80 ft. radius, the height of lift below water 
line being 25 ft. for both hooks when the jib is in the 
highest position. The hull on which the crane is 
mounted has a moulded length of 140 ft., a moulded 
width of 70 ft. and a depth of 12 ft. 6 in. Its light 
average draught is 5 ft. 7 in. and its light displacement 
1,407 long tons. A general view of one of the cranes 
in service, handling a locomotive, is reproduced in 
Fig. 3 on page 472. Power for operating the crane is 
furnished by two 200-h.p. Diesel engines driving direct- 
current generators, hoisting, luffing and slewing being 
performed by independent motor-driven hoists, or 
winches, controlled from the operator’s cab. 

The hull is all-welded and is shaped for easy towing, 
the deck being cambered 8} in. to facilitate drainage. 
Its profile is shown in the side view of the complete 
crane given in Fig. 1, opposite. The framing of 
the mid-body of the hull is transverse at 2 ft. 1 in. 
centres, that for the rake ends being longitudinal. The 
hull is stiffened primarily by means of five longitudinal 
bulkheads, two ongitudinal. trusses and five transverse 
bulkheads, additional bulkheads being provided in the 
way of the crane base and additional trussing at the 
rake ends. The framing, in general, consists of ser- 
rated angles sheared from structural channels, provid- 
ing considerable depth of section and limber holes for 

i . Grounding angles are provided intermedi- 
ately between the frames in the forward rake. The 
plating is } in. thick, except for the side plates which 
are ¢ in., these latter also being stiffened at mid-height. 
The j-in. bulkhead plates are reinforced with serrated 
angles, heavier construction being used in the neigh- 
bourhood of the crane base. The trusses are built up 
of channel chords with angle bracing. All transverse 
seams are lap welded and longitudinal seams butt 
welded. 

Forward of the collision bulkhead, at the forward end 
of the hull, there is a V-shaped breakwater bulwark, 
2 ft. high, of removable bolted construction ; across the 
after end, and extending forward of the aft collision 
bulkhead, there is a fixed bulwark of the same height. 
Extending around the hull, just below the deck line, 
there is a heavy fender of bent plate reinforced with 4 
bar rib. Various compartments of the hull are used 
for ballast and other purposes. The forward-rake 
tanks carry permanent concrete ballast necessary for 
trimming. Other compartments are used for water 
ballast, and fresh-water and Diesel-oil tanks. The 
water-ballast tanks are filled only for trimming when 4 
long tow is to be made. They are always empty when 
the crane is in service. When the crane is in oper@- 
tion, with the jib athwartships and handling 100 tons 
at 80 ft. radius, the hull list is slightly under 3 deg. 

The crane itself is an all-welded structure, important 
joints being seal-welded as a protection against spray 
and moisture. It is carried on a central pivot and 4 
roller ring running on a fixed base. The base is illus- 
trated in Fig. 4, on page 472. It consists of two sixteen- 
sided rings of girder form, the outer one having a web 
Zin. thick. The rings are surmounted by a 1} in. cover 





is given on page 475. 


plate about 5 ft. wide which can be seen clearly m 
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Fig. 4. The outer ring is of sufficient depth to provide 
adequate headroom under the tail swing of the crane. 
The inner ring is somewhat shallower. The central 
spider, carrying the pivot, is built up of girder-section 
members and the outer ring is provided with heavy 
vertical stiffeners, of similar section, which distribute 
the lateral and vertical loads to the supporting bulk- 
heads, beams, frames and diaphragms of the hull. 
The whole structure is built-up by welding, no flanges 
being provided at the bottom of the webs of the ring 
or sti ts which are welded directly to the deck. 
The rail circle consists of two concentric 175 1b. crane 
rails secured by means of bolted clips to heavy pads 
set at about 17 in. centres. The are in all cases 
backed by heavy stiffeners to prevent deformation and 
to deliver the load to the web of the main base ring. 
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The roller circle, 36 ft. 8 in. in diameter, consists of 
96 steel double-flanged wheels, two on each radial 
pin. The arrangement is clearly shown in Fig. 5, on 

473. The accurate placing of the rail circle is 
clearly of importance and Fig. 4 shows the rail sweep 
used to check both vertical and horizontal alignment. 
As will be obvious, Fig. 4 illustrates a shop opera- 
tion and it was necessary to ensure that the accuracy 
attained in shop assembly would be reproduced when 
the base was in ion on the hull. The procedure 
followed was to fabricate the base in as large sections 
as possible, prepare the field joints, and assemble the 
sections with temporary connecting plates, the whole 
base being levelled. The supporting pads were then 
machined to proper thicknesses to provide a level rail. 


For field erection, the sections were re-assembled on 


-----------> 


blocking on the deck and levelled to a plane corre- 
sponding to that obtained in the shops. The field joints 
in the base were then welded and the bottom edges of 
all plates were scribed to correspond with the contour of 
the deck. The edges were cut by blowpipe to form and 
the base was jacked down and welded to the deck. The 
procedure resulted in a very satisfactory alignment of 
the rail circle. 

In connection with the use of double-flanged wheels, 
in preference to conical rollers for these cranes, it may 
be said that the Dravo Corporation had previously 
built two dry-dock cranes, of similar capacity to the 
floating cranes, in which conical rollers were used, the 
roller path being machined to final contour in the 
field after erection had been completed. This 





procedure would have been impracticable with the 
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floating cranes and, in view of the large number 
to be constructed and the very variable conditions 
under which they would be used, it was decided that 
the double-flanged wheels would make the most satis- 
factory job. The rotating platform of the crane is 
provided with upper rails, forming segments of a circle, 
which run on the double-flanged rollers. The ends of 
@ pair of the rails can be seen in Fig. 5, and they are 
shown in Fig. 6, on the same page, this view showing 
the rotating platform in an inverted position. 

The rotating platform is 25 ft. wide and 55 ft. 10 in. 
long. It isnot entirely complete, as illustrated in Fig. 6, 
as two corner sections at the counterweight box are 
missing, as well as two segmental wings which are used 
to cover the lower rails and roller circles. One of these 
wings can be clearly seen in the view of the completed 
crane shown in Fig. 3. These wings are not of struc- 
tural significance. The arrangement of the load-carry- 
ing members of the platform can be seen in Fig. 6. 
The main longitudinal strength is provided by two 
30-in., 124-lb. beams with trusses above, plus two 
}-in. longitudinal flanged plates, all connected by inter- 
costal beams and diaphragms. Before the base and 
platform leave the shops, the latter is mounted in 
position, as shown in Fig. 5, and rotated through 
360 deg. in order to check the meshing of the slewing 
pinion with the circular rack fixed to the base and shown 
in Figs. 4 and 5. The slewing winch, which is mounted 
in position at the forward end of the platform, is 
installed for this check, but cannot be seen in Fig. 5 
as it lies beyond the left-hand side of the illustra- 
tion. 

The central] pivot, or “‘ stediment,” as it is called by 
the makers, is shown in Fig. 7, opposite. The weight 
is taken by the roller circles and the pivot does not 
incorporate any vertical load thrust bearings. The 
arrangement consists of two hollow cast-steel pillars 
a and b, the upper one rotating in a bearing at the 
top of the lower. The pillars are tied together by the 
hollow king pin c, at the top of which there is a shaft d 
carrying the collector rings through which power is 
fed to the operating winches mounted on the rotating 
platform. The cables from the generating sets in the 
hull pass through the king pin. The lower pillar 5 
and the king pin c are attached to the fixed base and 
remain stationary when the crane is rotated. The 
platform is connected to the pillar a, which is provided 
at its upper end with a collector box, indicated at e in 
Fig. 7. This carries the collector brushes, which travel 
around the collector rings as the crane rotates. 

As will be clear from Figs. 1 and 2, page 471, the crane 
jib is pivoted at the top of the machinery house, which 
occupies the greater part of the rotating platform. The 
purpose of this arrangement is to provide more clearance 
for the jib over the sides of vessels than would be the 
case if it were pivoted at platform level. The A frame 
and the jib pivot are carried by a series of trusses built 
up of rolled sections welded together. These cannot be 
seen in Figs. 1 and 2, as they are hidden by the machi- 
nery house. This latter, which incorporates the opera- 
tors’ cabin at the front end, has an independent struc- 
tural frame covered by No. 10 gauge sheet-steel panels 
welded in place. Internally, the house is insulated 
with a 2-in. layer of Fiberglas covered with No. 10 
gauge galvanised sheet steel. 

The jib, which is shown dismounted in Fig. 10, on 
page 476, is of rectangular cross-section, the main 
members being at 12 ft. 6 in. centres, and is of all-welded 
construction. It is made from nickel-copper steel having 
a yield point of 50,000 lb. per square inch and an ulti- 
mate tensile strength of 70,000 lb. per square inch. 
The bottom chords are composed of 14-in. beam 
sections and the upper chords of 8-in. beam sections. 
The design is in accordance with a United States Navy 
Bureau of Yards and Docks specification which permits 
a tensile load of 18,000 Ib. per square inch with reduction 
for compression members. The permitted maximum 
stresses in the low-alloy chords is one-third greater than 
is allowed for the carbon steel under a loading consisting 
of dead load, live load, 35 per cent. impact on live 
load, a 10 Ib. lateral wind, and the lateral forces, 
resulting from accelerating or decelerating the loaded 
jib swing in 5 seconds. The jib foot blocks are rolled- 
steel billets, 12 in. thick, butt welded to the chord 
members. The foot pins are 10 in. in diameter and 
work in bronze bushings made from material which 
departs somewhat from usual practice owing to limita- 
tions imposed by war shortages. The composition is 
copper, 82 to 85 per cent; tin, 8 to 9 per cent; lead, 
4 to 6 per cent.; zinc, 3 per cent.; nickel, 0-75 per 
cent. maximum ; and phosphorus, trace. The elonga- 
tion on 2 in. is 18 per cent.; the Brinell hardness 65 
to 72; the tensile strength 41,200 lb. per square inch ; 
and the deformation limit 15,750 lb. per square inch. 
The average bearing pressure on the bronze foot-pin 
bushings under fully-loaded conditions is 3,000 Ib. 
per square inch of projected area. 

The main hoist is situated near the centre of the 
machinery room, between the auxiliary and luffing 
hoists, as shown in the plan reproduced in Fig. 2, on 
page 471. A yiew of the hoist in the builder’s shop is 
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given in Fig. 11, on page 476. It has two drums, the 
shafts of which carry large spur wheels driven by a 
common pinion. The ends of the main 1}-in. diameter 
improved plough-steel lifting rope are connected one 
to each drum, and the two leads pass to a guide sheave 
at the base of the jib, over three sets of sheaves mounted 
on the jib and around the sheaves of the main lifting 
block. This reeving can be traced in Fig. 1. The 
sheaves are 40 in. in diameter, that at the base of the 
jib, lettered a in Fig. 1, being a single sheave. There 





are two sheaves at 6 and four at c as the ropes from 
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|the auxiliary hoist also pass this point. There are 


eight sheaves at d and seven in the main block I. 

The drums of the main hoist are 51 in. pitch diameter 
and 98 in. long. They are of welded construction 
and built up of plate 1 in. thick at the bottom of the 
rope grooves. They are stiffened inside with three 
6 in. by 1 in. circumferential ribs. The end plate at 
the driving end is 1% in. thick, that at the other end 
being 1 in. Each drum spools its entire length of 
rope in a single layer and has a capacity for 948 ft. 
in 71 wraps.. The spur wheels bolted to the end plates. 
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are of 110-5 in. pitch diameter, with 221 teeth of 5}-in. a fe 
face. The driving pinion has a pitch diameter of Fr au 
10-5 in., 21 teeth and 5} in. face. The spur wheels are i 1 | 
of cast steel and the pinion of forged alloy steel. The , ee 
pinion is driven, through an electric brake and a 5-32 = - 
to 1 reduction gear, by a 100-h.p. totally-enclosed | 
direct-current motor running at 410 r.p.m. There is ie 
also a hydraulic shoe-brake on the motor shaft. The z= 
electric brake is of the band type. It has been the S—t 
normal practice to use only shoe brakes on these cranes, LP xen 
and band brakes were resorted to because they were 5 2: 
available during the war at a time when the other form fm Gt 
could not be obtained. They have proved entirely ae _ye 


satisfactory. Either brake is capable of holding a 
50 per cent. overload on the crane. Each drum of the 
hoist develops a line pull of 16,150 Ib. at a speed of 
98 ft. per minute, when the motor is running at 
410 r.p.m., giving a hoisting speed of 14 ft. per minute 
With a 100-ton load. ‘ 
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The various 40-in. diameter sheaves over which 
the main lifting rope passes are of cast steel with 
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machined grooves, the grooves being flame hardened, 
after machining, to a Brinell hardness of 250 to 300. 
They are carried on roller bearings, except for the 
fleeting sheaves, which are provided with bronze 
bushings. These remarks also apply to the sheaves 
of the auxiliary lift, except that the latter are of 35 in. 
in diameter. The reeving of this hoist can be seen 
in Fig. 1. The two ends of the plough-steel rope, 
% im. in diameter, are connected to the single drum 
of the hoist. The leads pass around the double sheaves 
h, i, in Fig. 1, to the three-part sheave g at the head of 
the jib. The auxiliary block f has two sheaves. The 
drum of the hoist has right- and left-hand grooves. 
It is 36 in. in diameter and 89} in. long. The construc- 
tion is similar to that of the drums of the main hoist, 
but somewhat lighter, the thickness of the drum plate 
being { in. at the bottom of the grooves. It can accom- 
modate the total length of 660 ft. of rope in a single 
layer. The drum is driven by a 100-h.p. motor, through 
a 3-29 to 1 reduction gear, and has two brakes. It 
develops a line pull of 9,065 lb. on each rope at a 
speed of 158 ft. per minute, giving a load hoisting 
8 of 79 ft. per minute when handling a load 
of 15 tons, 

The luffing winch, situated at the back end of the 
rotating platform, as shown in Fig. 2, is a single-drum 
machine,- which is shown under construction in 
Fig. 12, on pase 476. The drum, of similar eon- 
struction to those already described, is of 75 in. pitch 
diameter and 90j in. long. Owing to its large size, 
it could not be machined and grooved as a single piece 
and, accordingly, was manufactured as two shorter 
drums. These are bolted together, the mid-point 
being stiffened by two 1} in. plates, the turned connect- 
ing bolts, of which there are 17, being 14; in. in dia- 
meter. As will be seen from Fig. 12, one end of the 
completed drum carries the driving spur wheel and the 
other a ratchet wheel. This latter is used to lock the 
jib in position without reliance on the brakes. The 
ratchet pawl is interlocked with the hoist control gear 
in such a way that the drum cannot be operated in the 
lowering direction when the pawl is engaged. The 
hoist is driven by a 200-h.p. motor through a single- 
reduction gear with a 6-58 to 1 ratio. The casing of 
this gear can be seen in Fig. 12. There are two band 
brakes on the motor shaft, one being electrically operat- 
ed and the other hydraulically operated. The driving 
pinion has 18 teeth of 11} in. face and the spur wheel 
150 teeth of 11 in. face. The drum is grooved right 
and left, the two ends of the 1} in. diameter luffing 
rope being connected one to each section. The total 
capacity of drum is 1,060 ft. of live rope. The hoist 
develops a pull of 24,500 Ib. for each rope, or 49,000 Ib. 
for the two, at a rope speed of 136 ft. per minute. The 
reeving arrangement can be seen in Fig. 1. The 
cast-steel sheaves are of 44 in. pitch diameter, those 
marked / and m, in Fig. 1, being 11-part sheaves giving 
a 22-part line connection between the top of the A 
frame and the jib. The sheave k is a two-part unit over 
which the two-part line from the drum is guided. 

The slewing mechanism, mounted near the front end 
of the platform, as shown in Fig. 2, is driven by a 
65-h.p. motor with an electric-hydraulic brake. The 
motor is connected, through a flexible coupling, to a 
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double-reduction gear with a ratio of 17-7 to 1. This 
gear is shown at » in Fig. 2. It has an extended out- 
board shaft carrying a bevel pinion with 23 teeth, the 
outer end of the shaft being supported by an outboard 
bearing. The pinion meshes with a crown wheel, of 
60 teeth, mounted at the top of a vertical shaft which 
carries the slewing pinion at its lower end. This 
pinion, which has 14 teeth, is forged integral with the 
shaft. It meshes with the circular rack on the fixed 
crane base, which is shown in Figs. 4 and 5. The 
rack has 480 teeth of 9 in. face, the pinion being of 
10 in. face. The rack is of annealed cast steel with 
moulded teeth. It was built up in 32 segments. 
Drawings of the slewing gear are reproduced in Figs. 
8 and 9, on page 473. 

The whole of the motions of the crane are controlled 
by a single operator from the cabin at the front of the 
rotating platform, direct current at 230 volts being 
used for all operations, as well as for lighting. The 
generating plant is located in the hull, but the control 
gear and resistors are in the platform machinery room. 
Connection between the fixed and movable electrical 
plant is made through the collector rings fixed above 
the crane pivot, which have been referred to above. 
Full magnetic operation is provided for all motions, and 
the main, auxiliary and luffing-hoist controls are arranged 
to provide dynamic braking in the lowering directions. 
The off position of the hoist master switches applies 
the hoist-motor electric brakes, while the off position 
of the slewing master switch is arranged as a drift 
point, permitting the use of the hydraulic brake for 
stopping the swing gradually. The hydraulic brakes 
are operated by pedals in the control cabin. 

The two 200-h.p. Diesel engines located in the hull 
are six-cylinder units running at 514 r.p.m. and driving 
125-kW generators. The generators are arranged to 
run in parallel, but a single unit is sufficient to operate 
all the motions of the crane, except luffing with heavy 
loads at maximum radius. In addition to the main 
generating sets, there is a four-cylinder Diesel engine 
driving a 10-kW generator, and a two-stage compressor, 
equipped with unloaders for starting. A single-stage 
vertical ballast pump, with a capacity of 600 gallons per 
hour and a 3-in. rotary bilge pump, are also installed. 
Some of the cranes were provided with living quarters 
for 14 men, located alongside the engine room. 

The crane is provided with four tie rods for anchoring 
the rotating structure in position during towing 
operations. These extend from the platform to connec- 
tions on the hull and are lettéred tin Fig. 2. A remov- 
able cradle is also provided at the forward end of the 
hull, on to which the jib is lowered and lashed. It is 
shown in position in Fig. 1. These arrangements are 
intended for normal coastwise towing ; for long ocean 
towing, additional lashing and jib bracing is provided. 
There is also a vertical spud-type lock between the 
platform and the base, which prevents rotation during 
a short tow or by high winds when the crane is not in 
use. This spud is interlocked electrically in such a way 
that a limited torque may be obtained from the stewing 
motor, sufficient to swing the crane slightly for freeing 
the spud for disengaging. An additional safety 
arrangement consists.of a bumper on the A frame to 
prevent sudden high winds from blowing the jib over 
backwards when it is in a high position and unloaded. 
The operator’s cabin is provided with two indicators, 
one showing list and the other fore and aft trim. There 
is a bell-signal system connecting the machinery room 
with the cabin, and the latter is also provided with a 
horn by which the operator can give warning of his 
intention to move the jib orload. Finally, it should be 
said that for the detailed description of these interesting 
cranes we are indebted to Mr. G. H. Atwood, chief 
engineer of the Crane and Bridge Department of the 
Dravo Corporation. 





INTERNALLY-SILVERED INFRA-RED LampPp.—A 250- 
watt infra-red lamp, which is now being produced by 
the British Thomson-Houston Company, Limited, 
Crown House, Aldwych, London, W.C.2, has a parabolic- 
shaped bulb with a satin-frosted crown. The lower half 
of the inner surface is silvered to form a reflector for 
concentrating the infra-red rays, so that the beam has a 
spread not exceeding 120 deg. The cap is mechanically 
attached to the bulb, so that the severe heating con- 
ditions in an infra-red oven can be withstood. 


L.M.S. FRUIT AND VEGETABLE VANS.—Since April, 1946, 
the L.M.S. have been conducting trials with six experi- 
mental fruit and vegetable vans. They are standard 
12-ton goods vans provided with double roofs for insula- 
tion, eight ventilators on the roof and six grilles on the 
ends and sides for ventilation, and four hinged wire- 
mesh shelves, each 6 ft. by 3 ft. and 3 ft. 9 in. above the 
floor, for carrying consignments in bags and crates. It 
is found that produce carried in these vans arrives at 
its destination in good condition, and that the carrying 
capacity is increased by about 10 cwt. for each van. 
The company have decided, therefore, to build 200 new 
vans of this type. 


SYMPOSIUM ON POWDER 
METALLURGY. 


As already announced in our columns, a meeting to 
discuss a “‘ Symposium on Powder Metallurgy ” will be 
held under the auspices of the Iron and Steel Institute 
on the afternoon of Wednesday, June 18, and during the 
whole of June 19, at the Institution of Civil Engineers, 
Great George-street, London, 8.W.1. The symposium 
is contained in Special Report of the Iron and Steel 
Institute No. 38, available on application to the secre- 
tary, 4, Grosvenor-gardens, London, 8.W.1, price 10s. 
per copy, to members of the Institute and the Institute 
of Metals, and 16s. per copy to others. Invitations to 
attend the meeting have been addressed to members of 
the Institutions of Mechanical, Electrical and Pro- 
duction Engineers, and the Society of Chemical Indus- 
try, as well as to members of the Institute of Metals. 
It will not be possible to discuss each paper in the 
symposium separately ; each section will be discussed 
as a whole, a rapporteur briefly presenting all the papers 
in each section before the subject is thrown open for 
discussion. 

The meeting opens at 2.15 p.m., on Wednesday, 


June 18, when Dr. C. H. Desch, President of the Iron” 


and Steel Institute, will take the chair and deliver an 
address. After this, Dr. W. D. Jones will present 
Section A of special report No. 38 on “‘ Powder Metal- 
lurgy in Great Britain.” At 3 p.m., Dr. L. Northcott 
will present Section B, on “‘ The Preparation, Properties 
and Testing of Metal Powders,” and, at 4 p.m., Dr. 
L. B. Pfeil will present Section C, on ‘* Magnetic 
Powders and Products.” The session is timed to end 
at 5 p.m. The morning session of Thursday, June 19, 
which will be held under the chairmanship of Colonel 
P. G. J. Gueterbock, C.B., D.S.0., M.C., President of 
the Institute of Metals, will open at 10 o’clock. A 
discussion on “‘ Hard-Metal Carbides,” based on Sec- 
tion D of the report will be introduced by Dr. C. Sykes, 
F.R.S., and, at 11.30 a.m., Dr. W. D. Jones will present 
Section E of the report, on “‘ Porous Metal Com- 
ponents.” The morning session will end at 12.45 p.m., 
and the afternoon session will commence at 2.15 p.m., 
when Lt.-Colonel Lord Dudley Gordon, D.S.O., Presi- 
dent of the Institution of Mechanical Engineers, will 
take the chair. Mr. J. A. Judd will first introduce the 
discussion on papers Nos. 18, 19, 20, 21, 22, 27 and 28 
of Section F, on “‘ The Manufacture and Properties of 
Sintered Ferrous-Metal Components,” and, at 3.45 p.m., 
Dr. Maurice Cook will present papers Nos. 23, 24, 25, 
26 and 27 of Section F, which deal with ‘“‘ The Manu- 
facture and Properties of Sintered Non-Ferrous Metal 
Components.” The meeting will be brought to an end 
at 5 p.m. 





BOOKS RECEIVED. 


Ships: A Study in Modern Shipbuilding. By J. 8S. 
REDSHAW. Published for Vickers-Armstrongs 
Limited, Vickers House, Broadway, Lendon, S.W.1, 
by Frederick Muller, Limited, 29 Great James-street, 
London, W.C.1. [Price 10s. 6d. net.] 

Department of Scientific and Industrial Research. Report 
of the Water Pollution Research Board, with the Report 
of the Director of Water Pollution Research. 1st July, 
1939, to 31st December, 1945. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 1s. 3d. net.] 

Reconstruction of the City of London. Final Report to the 
Improvements and Town Planning Committee by the 
Joint Consultants, Dr. C. H. HOLDEN and PROFESSOR 
W. G. Hotrorp. The Public Health Department, 
Corporation of London, Basinghall-street, London, 
E.C.2. [Price 10s. 6d. net.] 

Mechanical Vibrations. By PROFESSOR J. P. DEN HARTOG. 
Third edition. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 18, U.S.A. 
[Price 6 dols.] McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 30s.] 

Ministry of Supply. Interim Report of the Committee of 


Investigation into the Cotton Textile Machinery Industry. ' 


H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 6d. net.] 

Structural Engineering. By PROFESSOR JOSEPH HUSBAND 
and Wri1t1AM Harsy. Fifth edition, revised and 
enlarged. Longmans, Green and Company, Limited, 
43, Albert-drive, Wandsworth, London, S.W.19. 
[Price 21s. net.] 

The Story of Electric Welding. Published for The British 
Electrical and Allied Manufacturers’ Association, 
36-38, Kingsway, London, W.C.2, by Sheet Metal 
Industries, 49, Wellington-street, Strand, London, 
W.C.2. [Price 1s. net.] 

Canada. Department of Mines and Resources. Dominion 
Water and Power Bureau. Water Resources Paper 
No. 94. Surface Water Supply of Canada. Pacific 
Drainage. British Columbia and Yukon Territory. 
Climatic Years 1940-41 and 1941-42. The Controller, 
Dominion Water and Power Bureau, Department of 
Mines and Resources, Ottawa, Canada. [Price 1 dol.] 





et 


PERSONAL. 


On the occasion of his retirement from the position of 
chief general manager, London and North Eastern 
Railway Company, Sik CHARLES NEWTON, M.Inst.T., hag 
resigned his membership of the Railway Executiye 
Committee, an appointment which he has held since the 
formation of the committe in 1938. The Minister of 
Transport has appointed Mr. MILES BEEVOR who has 
succeeded Sir Charles as chief general manager, L.N.E.R,, 
to be a member of the Railway Executive Committee ag 
from to-day, June 6. 


Dr. H. RoxBere Cox, D.LC., B.Sc., FYR.Ac.S., hag 
been elected President of the Royal Aeronautica! Society, 
4, Hamilton-place, London, W.1, in succession to Sm 
FREDERICK HANDLEY PaGE, O©.B.E. ‘Dr. Roxbee Qox 
will take office in October. 


Mr. Bast SANDERSON has been re-elected chairman, 
and Mr. E. H. Watts, vice-chairman, of the Shipping 
Federation, 52, Leadenhall-street, London, E.C.3. 


Mr. F. S. Snow, M.Inst.0.E., has been elected Pregj- 
dent of the Institution of Structural Engineers for the 
session 1947-48. Other officers elected for the session 
include Mr. LESLIE TURNER, B:Sc., M.Inst.C.E., ag 
honorary treasurer; Mr. W. H. Woopcock, F.C.S., as 
honorary editor; and Mr. S. B. HAMILTON, M.Se,, 
A.M.Inst.C.E., as honorary secretary. 


Mr. R. W. TRUMPER has been elected President of the 
Royal Institution of Chartered Surveyors, 12, Great 
George-street, London, 8.W.1, in succession to Mr. A. G, 
HARFIELD. 


Smr FREDERICK Cook, C.B., D.S.0O., M.Inst.C.E., 
F.S.1., although renominated as representative of the 
Royal Institution of Chartered Surveyors upon the 
British Organising Committee of the International Asso- 
ciation of Road Congresses, as stated in our issue of 
May 9, on page 382, ante, was unable to accept and, 
unfortunately, has since died. The position will be held 
by Mr. C. E. Boast, O.B.E., M.C., M.Inst.C.E., F.3.1 
An obituary of Sir Frederick appeared on page 458, 
ante. 


Mr. W. NITHSDALE, B.Sc., M.I.Mech.E., M.I.N.A., 
M.1.Mar.E., a director of Messrs. Richardsons, Westgarth 
and Company, Limited, Hartlepool, has now retired. 


Mr. W. Gtass, A.M.I.Mech.E., for several years 4 
director and general manager of Messrs. Johnson and 
Phillips, Limited, Chariton, London, 8.E.7, has been 
appointed joint managing director of the company, with 
Mr. G. Leste Wares, chairman and joint managing 
director. 


Mr. C. Davies has been elected President of the 
Institution of British Agricultural Engineers, 67, Victoria 
Street, London, S.W.1, in succession to Lt.-CoL. PHILIP 
JoHNSON, C.B.E., D.S.O. The vice-presidents of the 
Institution are Mr. F. E. ROWLAND, M.L.E.E., and 
Mr. ALEXANDER Hay, and the honorary treasurer is 
Mr. M. CrRABBE, A.M.I.Mech.E. 


Dr. T. A. BANFIELD, formerly assistant investigator 
to the Corrosion Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation, has joined the 
staff of the British Anti-Fouling Composition and Paint 
Company, Limited, as a research chemist. 


Dr. T. B. WrtKInson, B.Eng. (L’pool), formerly 4 
lecturer in metallurgy, University College of Swansea, 
has been appointed metallurgist in the research depart- 
ment, English Electric Company, Limited, Stafford. 


Mr. E. W. CoLBeEck, M.A., is leaving Imperial Chemical 
Industries, Limited, to become a director of Messrs. 
Hadfields, Limited, on July 1. 


Mr. G. C. TROWBRIDGE has been made managing 
director of Messrs. A. CO. Wickman Limited, Coventry, in 
succession to Mr. A. C. WICKMAN, who has relinquished 
that position but remains chairman of the company. 
Mesers. Wickman have acquired D1aPLasTics LIMITED, 
and Mr. Trowbridge will be on the new board of this com- 
pany, his colleagues being Mr. E. A. Hype, Mr. A. H. 
JARRARD and THE Hon. 0. M. MACLAREN. 


Messrs. DAVID BROWN TRACTORS, LIMITED, Meltham, 
have acquired the war-time light-shell factory at Stan- 
ningley, Leeds, for the manufacture of farm implements, 
and will begin production there within the next six 
weeks. 


Messrs. JOHN ACKWORTHIE, LIMITED, Maypole-lane, 
King’s Heath, Birmingham, 14, have appointed as their 
agents and representatives in London and Southern 
England Messrs. A. A. MOFFAT AND Sons, 39, Cheapside, 
London, E.C.2. (Telephone: CITy 3085 and 5569.) 


Messrs. W. T. HENLEY’S TELEGRAPH WORKS COM- 
PANY, LIMITED, 51 and 53, Hatton-garden, London, 
B.C.1, inform us that their Liverpool branch has. been 
removed to Empire Buildings, Fazakerley-street, Liver- 





pool, 3. (Telephone: Central 4066/7). 
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NOTES FROM THE NORTH. 


: Giascow, Wednesday. 

Seotiish Steel.—The insistent demand for steel products 
jg still well in excess of supply. Sheet makers have their 
order books filled for many months to come, both on 
home and foreign account. The demand for containers 
of all kinds is particularly heavy and that for domestic 
equipment, including stoves, cookers and wringers, is no 
lighter. Oilfield development accounts for a considerable 
proportion of the tube makers’ orders, and, in the home 
market, housing and shipbuilding are responsible for a 
large proportion of the work on hand and projected. 
gmall sections are being booked for very distant delivery 
dates. Shipbuilders are getting barely 60 per cent. of 
their requirements, although production on their account 
is continuing as in the past week or two. Fuel is, of 
course, the root of the problem. It must be admitted 
that deliveries have been arriving during the past week, 
but they have been delayed, usually, until the last 
minute. Steel output is at about the level reached after 
the fuel cut at the beginning of the year, but the lack 
of fuel, as long as it continues, will cripple the whole of 
this industry, and, in consequence, many others besides. 
Pig iron smelting ore is sufficient, but for purposes other 
than steelmaking the furnace output is below the 
demand. Ooke ovens receive sufficient for their daily 
needs, but, here again, operations are limited to about 
three-quarters of the full capacity. Re-rollers still 
experience a heavy demand, but are short of billets and 
discards. Semies are not in any better supply from 
home sources and there is little hope of adequate assis- 
tance from foreign sources. 

Scottish Coal.—Production last week showed a slight 
increase over the previous week—452,000 tons against 
450,000 tons. This is welcome, but it is still far short 
of the 480,000 tons produced in the former six-day week, 
and the needs are such that any diminution causes an 
immediate reduction in consumption in some quarters. 
In this case the domestic allocations have been cut to 
below the 70 ‘per cent. allocation that has ruled for 
some weeks. Unfortunately, for domestic users, the coal 
they get is also supplied to the railways, and these, with 
practically no stocks, are working on a hand-to-mouth 
basis. These coals are also used for bunkers which are 
still in very pressing demand. Coke-oven supplies are 
coming forward in sufficient quantities for daily require- 
ments, but re-stocking was almost impossible, although 
itis now urgent in view of the miners’ holidays in July. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The production of iron and steel 
in this area has reached the highest level attainable on 
the present coa] ration. It is not sufficient, however, 
and is, in fact, hopelessly inadequate to meet normal 
industrial requirements, but larger supplies cannot be 
provided until the fuel rationisincreased. When that will 
be possible is still a matter of anxious speculation, but 
the coal-output figures encourage a more hopeful outlook. 
Steel exports are still maintained at a high level ; in fact, 
much material is being shipped abroad which could be 
usefully employed by British industry. Home require- 
ments have to be carefully balanced against the need for 
overseas credits. Thus the allocation of supplies of iron 
and steel is not within the province of the producers 
whose sole responsibility is to turn out maximum ton- 
nages. 

Foundry and Basic Iron.—Of the 25 blast-furnaces 
operating on the North-East Coast, 18 are making basic 
iron, The outputs of Cleveland ironstone are much 
reduced and more imported ores are being used, but the 
production of basic iron is adequate for current needs. 
On the other hand, the make of foundry pig iron is 
negligible and local establishments have to obtain the 
bulk of their supplies from the Midlands. Deliveries are 
subject to not infrequent delays, but the price of No. 3 
iron in this area is now 2s. 6d. per ton below the delivered 
price in Scotland. 

Hematite, Low-Phosphorus and Refined Iron.—There 
has been a run on all these grades of iron during the past 
few weeks. Engineering foundries have a lot of work in 
hand and are not always able to obtain the particular 
grade of iron they require. 


Manufactured Iron and Steel.—Lack of steel is now a 
source of acute embarrassment in a wide variety of indus- 
tries. It is not only in the shipyards that work has been 
slowed down. Tube makers are not getting enough 
material to keep pace with their orders and a lot of 
engineering work is being held up. Much larger ton- 
nages are being diverted to the collieries and also to the 
electric power stations in course of construction, while 
full advantage has been taken of the priority accorded to 
railway equipment. Plate and sheet mills are already 
booked up to the end of the year and only distant 


NOTES FROM THE SOUTH-WEST. 


CarpDirF, Wednesday. 

The Welsh Coal Trade.—Surprise has been occasioned 
in South Wales coal circles during the past week by the 
action of the South Western Divisional Coal Board in 
buying two large houses on the outskirts of Cardiff for 
members of the Board. One of the houses, which has 
been bought for 15,0001., is for Mr. T. S. Charlton, 
Director of Production. Officially confirming the pur- 
chase, a spokesman of the Board said that Mr. Chariton 
had been seconded to South Wales from Yorkshire, 
where he had been provided with a house by the company 
of which he was a director. There was no house available 
for him in South Wales and the Board had had to buy 
one. The provision of the house was taken into con- 
sideration in fixing the terms of his service. The other 
house, which cost the Board 8,0001., was for Mr. A. E. 
Lindsay, Director of Finance. Absenteeism at the South 
Wales pits immediately following the Bank Holiday 
showed a marked reduction as compared with previous 
years. It unted to betw: 12 per cent. and 13 per 
cent., as against 40 per cent. and 50 per cent. which has 
been usualin past years. The improvement is attributed 
to the clause in the five-day week agreement which 
results in a man who loses a shift forfeiting the payment 
for the bonus shift. Supplies of all descriptions were 
difficult to secure on the Welsh steam-coal market 
throughout the past week. The home demand was keen 
and most collieries were kept engaged almost to full 
capacity in maintaining a steady flow of deliveries to the 
high-priority home users. Other home users were making 
heavy demands and allocations had to be made with 
care. Little export trade was possible. Practically the 
only sorts which could be spared were some of the very 
poorest descriptions which were delivered to Eire. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Supplies of iron and steel have come 
along slowly after the holidays. There is a constant 
demand for larger supplies of steel, the production of 
all types of which is far below the demand. Rolling mills 
and forges cannot operate fully owing to the scarcity of 
steel, but there has been a little improvement in the 
labour positionin this section. The weather has adversely 
affected operations. In tools and other light steel pro- 
ducts, orders placed a long time ago by foreign buyers 
have been cancelled; some of their requirements have 
been met from Holland where, it is understood, supplies 
have become available from German factories. This 
traffic, it has been stated, is arranged through the black 
market. Railway-material manufacturers are very 
heavily booked. 


South Yorkshire Coal Trade.—The production of coal 
is being kept up well in spite of the holidays, and it has 
been possible for some users to "begin to accumulate 
reserves for the winter. Industrial concerns are hoping 
to attain the Government’s target of three weeks’ 
reserves for the winter from supplies received during the 
summer months. It has been pointed out to manu- 
facturers that big supplies of slurry are available. Open- 
cast coal production is steadily improving, and it is 
proposed to open up new sites in the Barnsley district. 
Gas coal supplies are a little better and reserves at gas- 
works are increasing. More coking coal is needed. 





FLANDERS Farr.—The second International Flanders 
Fair will be held at Ghent from September 20 until 
October 4. The offices of the Fair are at 17, Rue de 
Flandre, Ghent, Belgium. The representatives in this 
eountry, for London and the South of England, are 
Messrs. S. R. Tippett and Company, Limited, 110, 
Cannon-street, London, E.C.4 ; and, for the. North, Messrs. 
Robertson, Buckley and Company, Limited, Berey’s 
Buildings, George-street, Bixteth-street, Liverpool 3. 





ADHESIVE MAKERS AND FOREST PRODUCTS RESEARCH. 
—aAs a means of strengthening relations with industry, 
the Director of Forest Products Research contituted an 
informal Adhesive Makers’ Panel, early in 1945. The 
Panel meets three or four times a year at the Forest 
Products Research Laboratory, Princes Risborough. 
The members are drawn from appropriate Government 
departments and from the associations concerned with 
the manufacture of animal, casein, synthetic-resin and 
vegetable adhesives used with wood. The main function 
of the Panel is to acquaint industry with the plans and 
results of the Laboratory’s work on glues and gluing, 
and to provide means for discussing matters of mutual 
interest. This form of collaboration was initially under- 
taken as an experiment in co-operation. After two years 
trial, it can be considered to be firmly established, and 
the Panel is now to be strengthened by members from 
the glue-using industries, such as plywood makers and 
furniture and aircraft manufacturers. The Panel in no 
way replaces direct contact with the Laboratory at 





delivery dates can be indicated for joists, channels, and 
other sections. 


Princes Risborough, where individuals and firms’ repre- 
sentatives will be welcome at any time. 
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CENTENARY CELEBRATIONS 
OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


WE list below the main items in the programme of 
Centenary Celebrations of the Institution of Mechanical 
Engineers to be held next week. 

Sunday, June 8, 3 p.m., Westminster Abbey, Thanks- 
giving Service. Monday, June 9, 3 p.m., Institution 
of Civil Engineers, S.W.1, Official Opening by the Rt. Hon. 
Herbert Morrison. 8.15 p.m., Science Museum, 8.W.7 
Reception by the President, Lord Dudley Gordon. 
Tuesday, June 106, 10.30 a.m., Storey’s-gate, three 
simultaneous meetings. 1. “ Marine Power Plant.” (a) 
* Reciprocating Engines, Steam and Diesel,” by Mr. P. L. 
Jones. (b) “ Steam and Gas Turbines,” by Dr. T. W. F. 
Brown, Mr. 8. 8. Cook and Mr. F. W. Gardner. (c) 
“ Boilers and Auxiliary Machinery,” by Major W. Greg- 
son and Mr. Harold Hillier. 2. “‘ Aeroplane Propelling 
Machinery.” (a) “‘ Reciprocating Engines,” by Dr. H. R. 
Ricarde. (6) “ Aeroplane Power Plant—U.S.A.,” by 
Prof. W. J. King and Dr. W. R. Hawthorne. (c) “ Gas 
Turbines,” by Mr. Hayne Constant. 3. “ Manufacture.” 
(a) “‘ Machine Tools,” by Mr. A. H. Lloyd. (6) ** Gauging 
and Metrology,” by Mr. J: E. Sears. (c) “‘ Industrial 
Administration,” by Sir George H. Nelson and Mr. R. T. 
Mattinson. 8.30 p.m., Central Hall, Westminster, 8.W.1, 
James Clayton Lecture on “ Possibilities of Nuclear 
Energy for Heat and Power Production,” by Prof. J. D. 
Cockcroft. 9.30 p.m., Lancaster House, St. James’s, 
8.W.1, Government Reception. 

Wednesday, June 11, 10.30 a.m., Storey’s-gate, S.W.1, 
three simultaneous meetings. 1. “‘ Mechanica] Plant 
for Power Stations: Practice and Tendencies.” (a) “In 
Great Britain,” by Sir Johnstone Wright. (0) ‘‘ On the 
Continent of Europe,” by Dr. Adolf Meyer. (c) “‘ In the 
United States,” by Prof. A. G. Christie. 2. “‘ Handling 
Machinery.” (a) ‘“‘ Cranes, Conveyors, Elevators and 
Hoists,” by Mr. H. H. Broughton. (b) “ Handling and 
Storage of Grain and Other Bulk Materials,” by Mr. J. M. 
Fleming. (c) “ Public Works Contractors’ Plant,” by 
Messrs. V. W. Bone, W. Savage and R. M. Wynne- 
Edwards. 3. “ Air Conditioning, Heating and Ventila- 
tion, and Refrigeration.” (a) “Air Conditioning, Heating, 
and Ventilation,” by Dr. Oscar Faber. (6) “* Air Condi- 
tioning P'ant in the U.S.A.,” by Mr. Willis H. Carrier. 
(c) “* Refrigeration,” by Dr. S. F. Dorey. 8 p.m. to mid- 
night, Dorchester Hotel, Park-lane, W.1, Dinner-Dance. 

Thursday, June 12, 10.30 a.m., Storey’s-gate, three 
simultaneous meetings. 1. “ Railway Power Plant: 
Practice and Tendencies.” (a) “In Great Britain,” by 
Messrs. O. V. S. Bulleid, F. W. Hawksworth, H. G. 
Ivatt and A. H. Peppercorn. (6) “ On the Continent of 
Europe,” by Mr. L. Armafid. (c) “‘ In the United States,” 
by Mr. Paul W. Kiefer. 2. “‘ Education and Practical 
Training of Mechanical Engineers.” (a) “ Engineering 
Education and Training in Great Britain,” by Prof. 
H. W. Swift, Dr. William Abbott and Mr. K. R. Evans. 
(b) “ Engineering Education and Training on the Con- 
tinent of Europe,” by Dr. A. Rohn. (c) “ Engineering 
Education and Training in the U.S.A.,” by Dr. R. E. 
Doherty. 3. ‘‘ Mechanical Engineering in the Process 
Industries.” (a) “‘ Production of Chemicals,” by Sir 
Ewart Smith. (6) “ The Oil Industry,” by Mr. A. C. 
Hartley. (c) “ The Edible Fats and Oils Industry,” by 
Dr. H. J. Gough. 8 p.m., Storey’s-gate, Parsons Memorial 
Lecture on “ Parsons: the Man and His Work,” by 
Sir Claude D. Gibb. 

Friday, June 13, 10.30 a.m., Storey’s-gate, three 
simultaneous meetings. 1. “ Road Motor Vehicles.” 
(a) “‘ Private Vebicles,” by Mr. Maurice Platt. (0) 
“Public Service Vehicles,” by Mr. D. M. Sinclair. (c) 
** Goods Vehicles,” by Mr. V. W. Pilkington. 2.‘ Applied 





Mechanics.” (a) “ Solid Body Mechanics,” by Prof. Sir 
Charles Inglis. (b) “‘ Engineering Materials,” by Dr. 
R. W. Bailey. (c) ‘‘ Fluid Mechanics,” by Dr. G. A. 


Hankins and Mr. E. F. Relf. 3. “* Hydraulic Machinery.” 
(a) “‘ Positive Displacement Pumps,” by Messrs. H. R. 
Lupton, T. E. Beacham and F. H. Towler. (6) “‘ Centri- 
fugal and Other Non-Positive Pumps,” by Mr. R. Pen- 
nington. (c) “‘ Water Turbines,” by Dr. P. W. Seewer. 
Either, 7.15 p.m., Guildhall, Banquet, or 8 p.m., Con- 
naught Rooms, Great Queen-street, W.C.2, Dance. 
There will be various alternative visits each afternoon. 





NOTICES OF MEETINGS. 


INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
June 8, 2.30 p.m., Waldorf Hotel, Aldwych, W.O.2. 
“ Output per Man-Hour,” by Mr. E. H. Lewis. 

UNIVERSITY COLLEGE LONDON.—Monday, June 9, 
5.30 p.m., Institution of Electrical Engineers, Savoy- 
place, W.C.2. Lecture Il “ Presentation of Technical 
Information,” by Prof. R. O. Kapp. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, June 10, 
5.30 p.m., Great George-street, S.W.1. - Annual Meeting. 

IRON AND STEEL INSTITUTE.—Wednesday, June 11, 
10.30 a.m. and 2 p.m., 4, Grosvenor-gardens, 8.W.1. 





Iron and Steel Engineers Group Meeting. 





100-TON 80-FT. RADIUS FLOATING ORANE. 


CONSTRUCTED BY THE DRAVO CORPORATION, PITTSBURG, PENNSYLVANIA, U.S.A. 
(For Description, see page 470.) 




















Fie. 11. Marty Horst ox Snops. Fie. 12. Lurrina Wincn UnpER CONSTRUCTION. 








JUNE 6, 1947. 


ENGINEERING. 


477 








ENGINEERING. 


43 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
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similar title. 
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and in the buff art paper two-colour supplement, as 
well as for —- can .“s obtained on application to 
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vertisements will be inserted with all perce regu- 
larity but absolute regularity cannot 


The charge for advertisements classified under the 
Went of “Appointments Open,” “ Situations 
Wanted,” “‘ Tenders,” etc., is 8s. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of & box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 
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“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
Teceived at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to wded it 
proofs for approval. 
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for advertisers’ blocks left in their possession for more 
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‘‘A HIGHLY RESPECTABLE 
MECHANICS’ INSTITUTION.” 


THERE could hardly be a better example of how 
“Tall oaks from little acorns grow” than the 
increase of the Institution of Mechanical Engineers 
from 70 founder members in 1847 to the numbers 
and influence that it possesses to-day, a hundred years 
later; nor could there be a more telling demon- 
stration of the unwisdom of too-rigid rules in a 
young and developing society, for there can be little 
doubt that a more realistic and accommodating 


Pages| attitude on the part of the Institution of Civil 


Engineers, a century ago, might have deferred the 
establishment of the Mechanicals for many years 
and, perhaps, have obviated it entirely. To specu- 
late on what might have been, however, would be 
distinctly out of place in present circumstances ; 
the ‘‘ highly respectable Mechanics’ Institution,” as 
George Stephenson, the first President, described it 
in the well-known letter quoted by Samuel Smiles, 
was well and truly founded, and the long files of 
the Proceedings, of the Institution, which contain 
contributions from practically every British mech- 
anical engineer of importance in the succeeding 
hundred years, are sufficient answer to those who 
may have questioned from time to time whether 
there was any necessity for a new Institution to 
cater especially for mechanical engineering and 
those who practised it. 

How the science and art of mechanical engineering 
have expanded since 1847 is well exemplified by 
the 36 papers which form an important feature of 
the centenary celebrations to be held in London 
during the week commencing on Sunday, June 8, 
As an introduction ‘to these, and by way of indi- 
cating the background against which the infant 
Institution arose, we publish in this issue four 
articles dealing, respectively, with the state, in 
1847, of machine-tool engineering, marine engin- 
eering, the stationary steam engine, and the British 
railways. The last-mentioned article provides 
sufficient explanation of the fact that the actual 
founders were so predominantly concerned with the 
engineering of railways ; at that time, the expansion 
of railways was probably the most prominent mani- 
festation of the work of the mechanical engineer, 





so far as the general public were concerned. What 
may be termed “ general engineering ”—the count- 


465 | less applications of steam power and ‘‘ the mechanic 


arts” to industrial requirements—possibly would 
have bulked more largely if there had been any 
means at that time of assembling the relevant 
statistics in a form to be easily comprehended ; but 
the statistical background was lacking, and only 
those actively engaged in engineering manufactures 
would be in a position to judge’of its extent, whereas 
the growth of the railways was obvious to all 
beholders. 

It is regrettable that more is not known of George 
Stephenson, and especially of his correspondence 
with the wide circle of his contemporary acquaint- 
ances. Thanks to the efforts of various public- 
spirited members of the Institution, a gratifyingly 
varied collection of his letters, etc., has been 
assembled and will be on view during the centenary 
week; but these can be but a small fraction of 
those actually written by Stephenson in the course 
of an exceptionally busy life, and, as it happens, 
they shed little additional light on his part in the 
formation of the Institution. In this respect, as 
in so many others, the industrious Smiles remains 
the chief source of information. Smiles was not an 
engineer by training or occupation, and his famous 
Lives of the Engineers, with the separate volume on 
George Stephenson, suffer to some extent as a 
result ; but he was such a pertinacious seeker after 
exactitude that the more expert historical investi- 
gations of more recent years—notably those of the 
Newcomen Society—have only served to establish 
him more firmly as a source of dependable informa- 
tion. How careful he was to collect his facts from 
those who had first-hand knowledge, his own 
Autobiography bears ample witness ; it was not his 
fault that the memories of old men are seldom to 
be depended upon au pied de la lettre, or that his 
own environment and habit of mind inclined him, 
at times, to confer upon his heroes almost super- 
human qualities of character. If it is ne 
on occasion, to read a good deal between the lines 
of his biographical writings, nothing can diminish 
the debt that modern engineers owe to him as a 
recorder of events and personalities of which too 
much cannot be known. 

As an example of contemporary contributions to 
engineering history, however, it is difficult to over- 
praise the work of Mr. R. H. Parsons (formerly, for 
a number of years, a valued member of the editorial 
staff of ENGINEERING) in compiling the centenary 
history of the Institution of Mechanical Engineers 
which, by now, is in the hands of most of its mem- 
bers. In the main, it is a record of facts, and might 
easily heve been nothing more ; but it is a great 
deal more, and provides a most valuable survey of 
the development of mechanical engineering, especi- 
ally during the first 50 years of the century under 
review, as well as a chronicle of the growth of the 
Institution and a guide to the principal personalities 
associated with it. In due course, we understand, 
the volume will be made generally available to the 
public, and we hope that it will find a place in every 
library of importance. It is a common complaint 
that the lay public do not appreciate sufficiently 
the ‘work of engineers and its significance in their 
normal everyday life ; this book should go far to 
redress this shortcoming. 

It is a tribute to the excellence of Mr. Parsons’s 
review, and to the impressive story of the growth of 
the Institution, that they induce a strong desire to 
know more—much more—of the men whose names 
are so prominently associated with it ; in short, a 
desire that another Smiles should undertake to 
make the mechanical engineers of the middle and 
late Nineteenth Century, and the early Twentieth, 
live as vividly in the minds of their successors as 
Samuel Smiles’s biographies made those whom he im- 
mortalised. As Gladstone wrote to him 85 years ago, 
“You first have given practical expression to a 
weighty truth—namely that the character of our 
engineers is a most signal and marked expression 
of British character, and their acts a great pioneer 
of British history.” The manner in which the 
Institution of Mechanical Engineers, in its first 
century, has exemplified. the truth of Gladstone’s 
observation must.be regarded as a happy augury 
for its future. 
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RESEARCH IN TECHNICAL 
COLLEGES. 


THE report of the Percy Committee on Techno- 
logical Education, and the Barlow Report on Scien- 
tific Manpower, have sufficiently emphasised the 
contrast between the urgent need for the advance 
and application of scientific knowledge in the post- 
war recovery of Britain, and the number of men 
adequately qualified’ to undertake such work. The 
basic problem of approximately doubling the volume 
of research in the physical and mechanical sciences 
entails, however, not only the training of recruits 
up to and somewhat beyond graduate standard, but 
also the provision of accommodation and equip- 
ment, both for educational purposes and for the 
conduct of subsequent research. The existing 
resources of the universities are already strained to 
the utmost in the endeavour to meet an unprece- 
dented demand, and there are undeniable arguments 
against any relaxation of educational standards such 
as would result from a disproportionately large 
number of science students in relation either to the 
scientific teaching staff and training equipment, 
or to the numerical strength of the other faculties, 
in the universities. 

A further aspect of the general problem is pre- 
sented by the distinction between pure and applied 
research. While the line of demarcation is hardly 
to be defined and tends towards greater uncertainty, 
the long-term work demanding new buildings, highly 
specialised equipment, and organisation on a 
national scale is recognisably in a different class 
from the multiplicity of investigations, scientific 
testing, and development that go to make up 
industrial research. At present, and probably for 
some years to come, the former type is likely to 
benefit from official encouragement in such direc- 
tions as facilities for new construction and financial 
support, with a consequent tendency to retard the 
supply both of staff and of material demanded for 
the normal expansion of industrial research activi- 
ties. In both of these directions, limits are clearly 
imposed by the depleted reserves of a nation 
recovering from an exhausting war and by the over- 
riding needs of domestic building construction and 
commercial production. 

It becomes of truly national importance, there- 
fore, to explore every promising means of augment- 
ing the output of technical research from existing 
sources. Of the latter, as has been implied, the 
experimental staffs and laboratories associated with 
universities, industrial undertakings and commer- 
cial research associations are already not merely 
fully extended but, in many instances, over-bur- 
dened with work and harassed with pressing 
problems held in abeyance. To achieve some relief 
for industrial needs, if only along quite pedestrian 
lines of investigation, should consequently prove of 
value, directly to individual industries, and in- 
directly by easing the competitive demands of 
State and private research establishments for staff 
with scientific qualifications and research experience. 
Some such conditions were presumably among the 
factors which, in the autumn of 1945, induced the 
Industrial Research Committee of the Federation 
of British Industries to carry out, jointly with the 
Ministry of Education, a representative survey of 
technical colleges in Great Britain and Northern 
Ireland, directing attention to the scope and charac- 
ter of the scientific research conducted in the more 
important colleges, and hence forming constructive 
views of how technical colleges may be able to play 
an increasingly important part within the frame- 
work of the present organisation of industrial 
research. The Ministry’s‘conclusions on the subject 
are embodied in an official Circular, No. 94, entitled 
Research in Technical Colleges, which was issued in 
April, 1946. More recently, in February, 1947, the 
Federation of British Industries published their 
own separate report,* to which the Ministry of 
Education Circular is appended. 

The Research Committee of the Federation of 
British Industries have approached the matter 
primarily from the standpoint of the potential 





* Industrial Research in Technical Colleges. Report 
by a special sub-committee of the F.B.I. Industrial 
Research Committee. The Federation of British Indus- 
tries, 21, Tothill-street, London, S8.W.1. 





benefits to local and individual industries of a greater 
degree of co-operation between industry and tech- 
nical colleges. The Ministry, taking a somewhat 
broader view, is concerned not only to ensure that 
research is widely conducted and promptly applied 
in order to restore and enhance the national indus- 
trial position, but also with the educative value of 
research, asserting that the time has come to 
recognise that research should be regarded as a 
normal and, indeed, an important function of tech- 
nical colleges. Both reports are agreed, therefore, 
on the main point that much more research could 
be carried out with advantage in technical colleges 
than is the case at present. Out of some 200 such 
colleges in the country, 57 (not including the 
Imperial College of Science, and Technology) were 
covered by the survey on which the reports are based. 
Of these, 13 carry out no research ; 29—comprising 
the majority of the senior technical colleges—have 
a limited amount of research in hand, mainly by 
individual teachers working for post-graduate 
degrees; while the 15 most important and best- 
known colleges conduct an appreciable amount of 
research, again mostly by members of the staff, 
bat to a substantial extent by students. 

The principle thus demonstrated, that useful 
research can be conducted in a technical college, 
seems to point to a promising means, hitherto rela- 
tively slightly exploited, for relieving a serious 
deficiency. In the aggregate, the technical colleges 
comprise a large amount of well-built accommoda- 
tion and of existing equipment and apparatus. The 
whole-time staffs are predominantly people with 
technical interests, and both they and the part-time 
evening-class teachers may be expected to have 
expert knowledge of local industries and their needs. 
A few teachers, in almost any college, are likely to 
have at least some experience in conducting original 
research, and they can be regarded as nuclei of 
research schools or, teams already distributed 
throughout industrial centres and having established 
contacts with practically every commercial under- 
taking that can usefully apply the results of indus- 
trial research. In many towns, the local industries 
are traditional and generous supporters of technical 
education, and their consequently cordial relations 
with the colleges and their staffs can be encouraged 
as @ means of introducing research problems to 
technical colleges and of facilitating the application 
of results. For other reasons, also, it is probable 
that industrial development in specific directions 
will be the most suitable type of research for tech- 
nical colleges, and will prove especially serviceable 
to small firms who do no experimental work within 
their own organisations. Already it is a common 
practice for technical colleges to do routine testing 
for small firms, so that machinery (in both senses of 
the term) may be said to exist for more ambitious 
experiments. 

In this connection, the Ministry’s Circular, intent 
on advocating the value of the scientific approach to 
commercial problems, which senior technical college 
students may learn by doing research with a teacher 
engaged on an actual investigation, expresses dis- 
approval of routine testing carried out on behalf of 
a local industry, as having little educational value. 
No doubt, this is true enough if the emphasis stays 
on the routine ; but if testing, of almost any sort, 
is done thoughtfully enough, subjects for research 
invariably suggest themselves along such lines as 
the relation between the method of test and the 
physical properties indicated, or the improvement 
of procedure and apparatus for testing, or the use 
of statistical methods for analysing the test results. 
Herein is exemplified the important point that 
successful scientific research is the product of a 
particular type of mind rather than of any par- 
ticular type of work or technical training, with the 
proviso that experimental experience is almost 
essential before an investigation can be planned, 
conducted and analysed so as to lead to valid con- 
clusions. This is true even of the relatively modest 
eategory of applied research undertaken at the 
direct or indirect suggestion of industry and com- 
merce, which the Federation, in agreement with 
the Ministry, consider the most suitable type for 
technical college teachers. 


<< 


too easily that the expansion of research work in g 
technical college is largely a matter of giving the 
staff and students the signal to proceed. In fact 
however, it rarely happens that the best teacher 
is the best researcher. The man with a venuine 
vocation for research has probably contrived «lready 
to be doing some, and to make research a matter of 
course among the staff as a whole is to run some 
risk of lowering the standard of tuition for the sake 
of dubious additions to the advancement of know. 
ledge. From another viewpoint, the introduction 
of research into curricula that are already crowded 
enough to impose a severe strain, especially on 
evening-class and part-time students, may not be 
welcomed whole-heartedly by the majority who 
attend a technical college for the sake of qualifi. 
cation rather than education. The Federation of 
British Industries’ Sub-Committee are nearer realism 
in conceding that by far the greater number of 
research positions in industry will continue to be 
recruited from the universities ; though to qualify 
that view by suggesting that the engineering sections 
of industry can be supplied, more readily than other 
sections, with research workers from technica] 
colleges is either an implied tribute to the inherent 
superiority of engineers or a decided underestimate 
of the ability demanded in engineering research, 

Among a number of other difficulties opposing 
the more widespread prosecution of research in 
technical colleges, the Federation recognises that 
of allowing teachers, who have demonstrated their 
aptitude for such work, adequate time to do it. 
The related problems, of defining whether any 
particular piece of research may be included within 
the minimum number of hours that a member of 
the staff may devote to “ actual teaching ” in order 
to qualify for superannuation, as laid down by 
legislative enactments; and how to regard the 
outstanding investigator on a technical college 
staff, whose reputation attracts specialist students, 
are hardly soluble by any hard and fast rules that 
can be laid down in advance. It is as well to foresee 
such points, however, and to gain also the sym- 
pathetic approval of local education authorities 
at the outset of any proposed research scheme 
entailing long-term planning. The extent to which 
the primary objectives underlying technical educa- 
tion may be adversely affected by ill-considered 
expansion into research at the expense of elementary 
teaching undoubtedly demands close attention, in 
the interests of students and staff alike, especi- 
ally under the conditions now obtaining in all 
educational establishments. The idea of introduc- 
ing, into a technical college, one or more competent 
research teams drawn from industrial or Govern- 
ment laboratories, to utilise such accommodation 
and permanent apparatus as may be at liberty 
after the proper demands of the technical students 
have been satisfied, offers some attractive possi- 
bilities which are worth attention. 

Although the Federation’s report does not 
envisage the prosecution of research otherwise 
than by the staff or students of technical colleges, 
there appears no obvious reason why other qualified 
workers should not be able, with the aid of the 
colleges, to produce results of industrial value along 
the lines here suggested. Quite reasonably, the 
Federation consider that the benefits which 
industry may expect from technical research are 
an inducement for industrialists to play a positive 

in encouraging investigations in colleges where 
many of their technical employees are trained. The 
further prospect, that local industries will be able 
to use research workers in technical colleges for 
consultative purposes, is perhaps improved by 
greater breadth of experience open to consultation. 
The major objection to consultation as a principle 
is likely to be raised by professional consultants, 
many of whom will regard the views of the Ministry 
on this matter without enthusiasm. No doubt, 
however, points of this sort, ancillary to the main 


idea of increasing the utility of technical colleges: 


as sources of research, can be solved according to 
circumstances by the exercise of mutual goodwill. 
The need for industrial development is pressing, 
and it is fully evident that the Federation of British 
Industries not only realise this, but are anxious to 





Judged by some of the implications of their | play 


reports, both bodies seem to have assumed rather 





@ constructive part in‘a sphere of activity 
where their influence is already widely appreciated. 
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NOTES. 


MECHANICAL ENGINEERING RESEARCH. 


Tue Government, through the Department of 
Scientific and Industrial Research, are setting up 
a special organisation to carry out scientific research 
in mechanical engineering to meet the present and 
future needs of industry and Government depart- 
ments. The investigations undertaken are intended 
mainly to supplement the work carried out in other 
research organisations in this country and will be 
largely confined to those fundamental problems 
which underlie all mechanical engineering. Thus, 
the subjects in which it is expected that research 
will be carried out include the basic properties and 
strength of materials at high and low temperatures 
and their application to design problems; the 
mechanics of solids; questions of stress, stability 
and the vibration of structures; the mechanics 
of fluids ; aerodynamics, gas dynamics and hydrau- 
lics in their mechanical-engineering applications ; 
lubrication, wear and the mechanical-engineering 
aspects of corrosion ; the basic science of kinematics 
and mechanisms ; engineering metrology and noise 
control; the mechanics of the formation and the 
machine shaping of materials; and problems con- 
nected with heat transfer, heat-exchange apparatus 
and applied thermodynamics. Dr. G. A. Hankins, 
M.Inst.C.E., M.I.Mech.E., Superintendent of the 
Engineering Division of the National Physical 
Laboratory, has been appointed Director of Mechani- 
cal Engineering Research. As is the case with all 
other research organisations working under the egis 
of the Department of Scientific and Industrial 
Research, the Director will be advised by a board, 
consisting of eminent scientists, technicians and 
industrialists, serving in their personal capacity, and 
unpaid, and not as representatives of any organisa- 
tion with which they may be connected. The mem- 
bers of the Mechanical Engineering Research Board, 
which held its first meeting on May 22, are Dr. H. L. 
Guy, C.B.E., F.R.S. (chairman) and Mr. L. Akehurst, 
Professor R. N. Arnold, D.Se., Dr. 8S. F. Dorey, 
C.B.E., Sir Claude Gibb, C.B.E., F.R.S., Dr.. H. J. 
Gough, C.B., M.B.E., F.R.S., Sir William Halcrow, 
Mr. D. B. Hoseason, Dr. .C. H. Lander, C.B.E., 
Professor N. F. Mott, F.R.S., Professor D. M. 
Newitt, M.C., F.R.S., Sir Ewart Smith, Professor 
H. W. Swift, D.Sc., and Dr. C. Sykes, F.R.S. The 
location of the research station has not yet been 
decided upon. For the time being much of the 
work will be carried out at the National Physical 
Laboratory, Teddington, while other work will be 
arranged for at universities and other institutions. 
The new station will work in close liaison with the 
National Physical Laboratory, the Engineering 
Division of which will provide, in due course, the 
nucleus of the new organisation. The eventual 
annual expenditure will be in the region of 250,000/. 
to 350,000/., although it is unlikely that this figure 
will be reached for some years on account of the 
present difficulties in obtaining suitably-qualified 
staff and buildings. 


THe Dunprese MEETING OF THE BriTIsH 
ASSOCIATION. 


The annual meetings of the British Association, 
which were interrupted by the war, are now to be 
resumed and the first full meeting since 1939 will 
be held in Dundee from August 27 until September 3. 
The inavgural general meeting will take place in the 
Caird Hall, City-square, at 8.30, on the evening of 
the first day, Wednesday, August 27th, when the 
President of the Association, Sir Henry Dale, O.M., 
G.B.E., F.R.S., will deliver his Presidential Address 
on “Science in War and Peace.” The sessions of 
Section G (Engineering) will be held in the Engi- 
neering Department, University College, and among 
the subjects to be discussed are ‘‘ Hydraulic Models,” 
“ Scottish Water-Power Developments,” and ‘‘ The 
Mechanisation of Collieries, with Special Reference 
to Coal-Cutting Machinery.” The President of 
Section G is Sir William Halcrow, and the vice- 
presidents, Mr. Ian R. Frazer, Mr. Henry Main, 
C.B.E., Professor W. T. Marshall, Mr. N. A. Mathe- 
son, Mr. P. Philip, Dr. J. R. Whittaker and Mr. H. E. 
Wimperis, C.B., C.B.E. The recorder of the section 
is Wing-Commander T. R. Cave-Browne-Cave, 





C.B.E., University College, Southampton. . The 
secretary of Section G is Mr. D. H. McPherson, and 
the local secretaries Messrs. John Conway and Dr. 
A. P. Hall. Two evening discourses will be deli- 
vered at the meeting, one on Friday, August 29, 
and the other on Monday, September 1. One of 
the discourses will be by Dr. H. B. Cott on “‘ Camou- 
flage,” and it is hoped that the other will be given 
by a distinguished American scientist under an 
arrangement with the American Association for the 
Advancement of Science. Public lectures will be 
delivered in Dundee and neighbouring towns, and 
receptions, garden parties, excursions and visits will 
be held during the week of the meeting. Further 
details of the technical sessions and social functions 
will be contained in the programme, and daily 
time-table of the meeting, which will be issued by 
the Association Office, Burlington House, Piccadilly, 
London, W.1, during August, to members and 
associates who have intimated their intention to 
attend. Next year’s annual meeting will be held 
from September 8 to 15, at Brighton. 


PROGRESS IN PETROLEUM RESEARCH. 


The second Cadman Memorial Lecture, entitled 
“* Progress in Petroleum Research ” was delivered by 
Mr. Robert Price Russell, President of the Standard 
Oil Development Company, before a meeting of the 
Institute of Petroleum held at the Royal Institution, 
London, on Wednesday, June 4. Mr. Russell 
introduced his lecture by referring to the increase in 
the percentage of total world energy supplied by 
petroleum and natural gas. This had increased 
from some 16 per cent. in 1925 to approximately 
23 per cent. in 1938, while today it was estimated at 
30 per cent. The increase in gasoline requirements 
had been met by reducing the proportionate pro- 
duction of other oil products, while the increased cost 
of finding and producing petroleum had stimulated 
research into the conversion of natural gas and coal 
to oil. To meet the demand for more abundant and 
more efficient liquid fuels, the oil industry had turned 
to the use of catalysts and this had resulted in the 
development of two new processes, fluid-catalytic 
cracking and hydrocarbon synthesis. It was found 
that if oil were cracked in the presence of catalysts, 
consisting of clay and related materials, the cracking 
process could be operated at lower temperatures and 
pressures. Furthermore, the process was accelerated 
and yield and quality were improved. Originally 
the catalyst was used in beds, but about five years 
ago the new fluid-catalytic cracking process was 
developed. The term “fluid” was applied because 
the finely divided catalyst behaved like a fluid when 
aerated by a gas or vapour and, in the actual plant, 
the catalyst was held as a suspended dust by the 
action of the heated oil vapour. Although gasoline 
produced in this manner was more expensive, the 
increased cost was outweighed by the improved 
octane rating and consequent gain in efficiency. In 
hydrocarbon synthesis the fluid catalyst was used 
for converting natural gas or coal into liquid fuels ; 
in this case an iron catalyst was used. 
Russell’s opinion, the fluid-catalytic principle had 
many applications outside oil production, particular- 
ly in the iron-smelting industry where its use might 
eliminate the need for metallurgical coke. Mr. 


Russell then referred to the chemicals produced from : 


oil and pointed out that many chemicals for which 
there was a world-wide demand could only be made 
economically and in sufficient volume from petrol- 
eum. He then traced the development of the 
manufacture of synthetic rubber from oil and 
described, with the aid of practical demonstrations, 
the manufacture of both Buna-S and Butyl rubber. 
At the conclusion of the lecture, the President of the 
Institute, Sir Andrew Agnew, C.B.E., presented 
Mr. Russell with the Cadman Memorial Medal for 
1947, the award of which had been announced 


previously. 





EXHIBITION OF SCIENTIFIC INSTRUMENTS.—AN ex- 
hibition of British Scientific Instruments will be opened 
by Mr. J. Wilmot, M.P., Minister of Supply, at Charing 
Cross Underground Station at 10.30 a.m., on Tuesday, 
June 10. The exhibition, which has been planned with 
the co-operation of the Scientific Instrument Manufac- 
turers’ Association, is intended to show the part which 
Britain is taking in this increasingly important industry. 


LETTER TO THE EDITOR. 


MAXIMUM THEORETICAL CO, IN! 
FLUE GASES. 


To THe Eprror oF ENGINEERING. 


Sm,—It is often useful, as well as interesting, to 
know the maximum percentage of CO, in dry flue 
gases that can be obtained theoretically by the com- 
bustion of any particular kind of fuel. Some time 
ago, you published a letter from me in which I 
pointed out that this could be readily obtained from 
the ordinary Orsat readings, thus avoiding the 
necessity for an ultimate chemical analysis of the 
fuel, which is required by the usual text-book 
method. The formula I gave for the purpose was 

— 7) <0» in which the 00, and O, are the 

7F 2 
percentages of these gases in the flue gas at any 
time when no CO is present, and M is the theoretical 
maximum percentage of CO,. 

I think it may be useful to mention a simple 
modification of the above formula which makes the 
method more general by enabling the maximum 
theoretical CO, to be obtained from the Orsat 
readings even when there is CO in the gases. The 

f 21 x (CO, + 0-5CO) 
general formula is M = 31 — (0, + 0-105 CO) 
which allows both for the presence of CO and for 
the increased volume of the gases brought about by 
burning some of the carbon to CO instead of to COx. 
It will be seen that the general formula reverts to 
the original form when no CO is present. The 
determination of the maximum theoretical CO, in 
this way is far easier and more practical than by 
the ordinary text-book method, and it is likely to be 
at least as accurate, being based on the quality of 
the actual fuel being burnt, and not on some 
laboratory sample. 

Having computed M, one of the uses to which it 
may be put is the determination of the amount of 
water vapour in the gases. This is obtainable from 
the formula 








_ 9 x (21 —- M) 
~ 214 1-37M 
in which W is the weight of water vapour produced 


per pound of combustible. 
Yours faithfully, 





Brooklands, R. H. Parsons. 
ington, 
Heathfield, Sussex. 
May 27, 1947. 
OBITUARY. 


CAPTAIN E. A. BOLTON. 


WE have learned with regret of the death, on 
May 19, at the early age of 49, of Captain Edgar 


Mr. | Andrew Bolton, M.I.Mech.E., chairman and joint 


managing director of Messrs. Bolton’s Superheater 
and Pipe Works, Limited, Stockport, and only son 
of the late Mr. Andrew Bolton, who founded the 
business in the year 1898, in which Captain Bolton 
was born. 

Captain Bolton was a Lancashire man by birth, 
and received his general education at the Xaverian 
College, Manchester, and at Stonyhurst. In 1915, 
he entered the works of Messrs. Etchells, Congdon 
and Muir, Limited, where he spent some two years 
on the production of munitions, but left them 
towards the close of 1916 to train as a pilot in the 
Royal Naval Air Service, subsequently specialising 
on navigation and becoming compass and navigation 
officer to his Wing. On demobilisation in 1919, 
with the rank of captain in the Royal Air Force (of 
which the R.N.A.S. had then become a part), he 
joined the family business as assistant to the 
managing director, Mr. T. F. Gray. Eventually, 
he became joint managing director and chairman 
of the company. Captain Bolton was associated 
with a number of developments in the design of 
high-pressure vaives and other plant, especially for 
steam and oil. He was a member of the Institution 
of Mechanical Engineers and also of the Institute of 





Petroleum. 
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THE STATIONARY STEAM 
ENGINE IN 1847. 


THe Institution of Mechanical Engineers was 
founded 135 years after Thomas Newcomen (1663- 
1729) built his first atmospheric engine, in 1712, to 
pump water out of mines. Another 40 years passed 
before James Watt (1736-1819) obtained his first 
patent for improvements in the steam engine, 
covering the separate condenser, the air pump, the 
closed cylinder top, and the steam jacket. In 1769, 
John Smeaton (1724-92) tabulated the best propor- 
tions of Newcomen engines ; and it was in the same 
year that Watt made his first experimental engine. 

These are very significant dates in the history of 
motive power, and the years from 1769 to 1847 
were a period of immense development in the steam 
engine. Though the year 1847 is marked by no 
single outstanding forward step in the history of the 
steam engine, it does provide a convenient date for 
taking stock of the progress made. By the middle 
of the Nineteenth Century, steam power and 
machinery had become firmly established in British 
industry ; specialists in this field had begun to 
appear, and the technique of manufacture on a 
large scale developed rapidly thereafter. The 
construction of railways had accelerated the con- 
centration of steam-driven factories in the towns, 
and, by 1844, it was estimated that half of the 
population of this country was living in urban areas. 
A century later, war had caused the dispersal of 
factories once again into outlying country districts. 

The state of the steam engine in 1847 is best 
appreciated by considering its growth since 1800. 
During that period of nearly half a century, British 
industries were demanding more and more power 
and, to meet that demand, mechanical engineers 
invented many new types of steam engine after the 
throttling influence of Watt’s comprehensive patent 
was removed in 1800. The efficiency of the beam 
engines erected by Boulton and Watt in Cornwall, 
with their low working pressure of about 5 lb. per 
square inch, was deteriorating as a result of inexpert 
handling until the periodical test reports of Captain 
Lean infused a new competitive spirit into the 
Cornish engineers, raising the average ‘‘ duty ” from 
about 40 million ft.-lb. per cwt. of coal to 128 
million ft.-Ib. in the case of Taylor’s Cornish pumping 
engine at the United Mines, Gwennap. This engine, 
built in 1840, had an 85-in. cylinder and a stroke of 
11 ft., and used steam at a pressure of 40 Ib. per 
square inch. ion in a single cylinder reached 
its zenith about 1847, but Cornish engines continued 
in use for another three quarters of a century and a 
few—but very few—still remain. 

In 1820, it was found that the simple Cornish 
engine, with a cylinder about 90 in. in diameter,was 
more economical than the compound engine working 
on low-pressure steam; and by 1840, the Cornish 
type was practically standardised on steam at 
40 Ib. per square inch, with the cut-off at one-tenth 
of the stroke initially, increasing to one-third of the 
stroke as the mines were sunk to deeper levels. 
In 1838, as the result of Thomas Wicksteed’s tour of 
inspection in Cornwall on behalf of the East London 
Water Works, an 80-in. Cornish engine, with a stroke 
of 10 ft., was erected at the Old Ford pumping 
station and proved to be more economical than the 
Watt engine. Seventeen years later, a similar 
engine, but with a 100-in. cylinder and 11 ft. stroke, 
was installed there. The well-known firm of 
Messts. Maudslay, Sons and Field, of Lambeth, 
built a single-acting beam engine in 1837 for the 
Chelsea Water Works; this had a 65-in. cylinder, 
and replaced an earlier Boulton and Watt engine. 
The earliest steam engines were non-rotative and 
used for pumping. Watt’s 1781 patent for the 
rotative engine with sun-and-planet gear started 
this type in factories ; his first mill engine was built 
in 1788. 

Returning to the beginning of the Nineteenth 
Century: 22 years after Hornblower’s premature 
attempt, in 1781, to introduce the compound single- 
acting engine, Arthur Woolf brought out, in 1803, 
his compound engine and multitubular boiler, basing 
the design on his experiments at Meux’s brewery in 
Tottenham Court-road, London. The compound 
principle failed again in England, because the boiler 








. 


pressure ‘used was too low; but Woolf’s partner, 
Humphrey Edwards; was more fortunate in France, 
where several hundreds of these engines were made. 
Hence, on the Continent, compound engines in 
general came to be known as ‘ Woolf” engines. 
In 1845, however, John McNaught, of Bury, 
ingeniously solved the problem of prolonging the life 
of many existing beam engines and increasing their 
power, by the device of adding a high-pressure 
cylinder at the opposite end of the beam to the low- 
pressure cylinder; this method of compounding 
was known as “ McNaughting.” 

A favourite type of engine for driving small 
mills and factories, from about 1830 onward, was 
the compound condensing beam engine, with cast- 
iron beams from 8 ft. to 16 ft. in length. At one 
end of the beam were the vertical high-pressure and 
low-pressure cylinders (sometimes formed as one 
casting and sometimes as separate castings, bolted 
together), and, at the other end, the connecting 
rod, crankshaft and flywheel, the drive to the 
factory shafting being either through bevel gearing 
or by belt. Several firms made this type, including 
Messrs. Thomas Horn, of Westminster, and Messrs. 
James Wentworth and Sons, of Wandsworth. Yet 
another type was the large vertical columnar type 
built by Messrs. William Fairbairn and Company, 
Manchester, from about 1840 onward. 

The second line of advance was initiated by the 
semi-portable non-condensing engine, working with 
comparatively high steam pressure, which was 
invented by Richard Trevithick in Cornwall, in 
1802, and by Oliver Evans in America, in 1804. 
Steam pressures began to increase rapidly to the 
limits of boiler-construction ability—and sometimes 
beyond the safe limit, with disastrous results ; 
until, in 1827, Jacob Perkins, who had experi- 
mented already with steam at very high pressures, 
patented his single-acting uniflow compound engine. 
In Germany, in the following year, Dr. Ernst Alban 
constructed an engine to work with steam at a 
pressure of 650 Ib. per square inch. 

The third path of development led to a group of 
condensing engines of various new types, such as 
the self-contained portable engine invented by 
Matthew Murray in 1805, with the beam underneath 
the vertical cylinder. This pointed the way to the 
widely used marine side-lever engine. The curious 
half-beam or “‘ grasshopper ” engine, due to William 
Freemantle and Oliver Evans in America, in 1804, 
favoured the traditional form; but the Maudslay 
table engine of 1807 dispensed with the beam, 
although it was not direct-acting. Many engines 
of this latter type were erected in small factories 
for driving machinery of all kinds, the compactness 
of the design being a particular asset. 

Vertical and horizontal direct-acting steam 
engines originated with Trevithick, who placed the 
cylinder inside the boiler, to keep it hot ; but one of 
the first firms to build the more conventional type, 
with the horizontal cylinder fixed to a box-girder 
bedplate, with the condenser underneath, was that 
of Messrs. Taylor and Martineau, of City-road, 
London, in 1825. With various forms of valve-gear, 
this general form of engine has been a common-place 
of steam-engineering practice for a full century. 

As a memorial of the work of English steam 
engineers of the period about 1847 it is appropriate 
to mention here the three impressive pumping plants 
erected in the Netherlands to drain the Haarlem- 
mermeer, with their three most imposing engines ; 
the first, the Leeghwater, delivered in 1844, the 
Cruquius in 1848, and the van Lijnden in 1849. 
The first two mentioned were built by Messrs. Fox, 
Williams and Company, Perran Foundry, and the 
third by Messrs. Harvey and Company, Hayle 
Foundry, both in Cornwall. The boilers and the 
balance beams were made in Amsterdam. . The 
engines were designed by two English engineers, 
Arthur Dean and Joseph Gibbs, and were probably 
based on an earlier design by Joseph Sims. The 
Cruquius engine, the only one now remaining, 
ceased to work in 1933, and the station was con- 
verted subsequently intoa museum. The engine has 
concentric cylinders, the single high-pressure cylin- 
der being inside the low-pressure cylinder, and it 
worked on a modified Cornish cycle. The eight 
beams worked eight reciprocating pumps. The 
high-pressure cylinder, 7 ft. in diameter, has an 











ordinary piston, but the low-pressure cylinder jias an 
annular piston, 12 ft. in external diameter. The 
stroke is 10 ft. Originally, the boiler pressure wag 
45 lb. per square inch. Tests on the first engine, in 
1844, showed a coal consurhption of only 24 |). per 
indicated horse-power hour, which was stated to be 
about one-sixth of the average fuel consumption of 
the engines previously used for the same purpose, 

The evolution of valve gears, for reversing wi nding 
engines in mines, and rolling-mill engines, provides 
an interesting study. The most important, perhaps, 
is that of William Howe, of Chesterfield, introjuced 
in 1842, and immediately adopted by Robert 
Stephenson for his locomotives. The rotary engine 
engaged the attention of steam engineers from the 
time of Watt and Trevithick onward, but to little 
purpose so far as affects the background to 1847, 
The development of boilers for land use is another 
branch of mechanical engineering which would 
provide material for a lengthy survey, but can be 
summarised here only very briefly. The wagon 
boiler, much used and improved by Watt (though he 
did not claim to have invented it) was displaced in 
many cases from 1805 by boilers of cylindrical type ; 
notably, the egg-ended boiler of Oliver Evans in 
America, and the Cornish boiler introduced by 
Trevithick, with its single flue. These, in turn, were 
largely eclipsed in England by the Lancashire boiler, 
patented by Fairbairn and Hetherington in 1844; 
this was very widely adopted in industry and is 
still extensively used. The two flues were designed 
initially for alternate firing, to reduce smoke, but 
it was soon found that they provided a substantial 
increase in the steam-raising capacity, giving the 
mill owners and factory owners the extra power 
that they were constantly demanding. The develop- 
ment of the water-tube boiler belongs to a later 
chapter in the history of steam engineering ; Wilcox 
and Stillman patented their boiler in America in 
1856. 





THE RAILWAY POSITION 
IN 1847. 


ALTHOUGH 329 Railway Bills were presented to 
Parliament in the 1847 session, that great wave of 
speculation in railway promotion now known as 
the Railway Mania was ending. Whether or not 
the Railway Mania was one of the causes of the 
financial crisis of 1847 is, perhaps, largely a matter 
of opinion, but the concensus of opinion seems to 
be that it was not a cause so much as an aggrava- 
tion of a position which would have arisen in any 
case through “the deficient harvest, especially the 
potato crop in 1846 and the necessity of providing 
means of payment in 1847 for the unprecedented 
importations of various foods which took place in 
that year” (vide Report of Select Committee on 
Commercial Distress, 1847). The upward trend of 
railway promotions commenced in 1844, and the 
following table shows the position year by year. 

















Railway Bills. 
Mileage 
Session. Authorised. 
Presented. Received 
Royal Assent. 
1844 .. 66 48 810 
1845 .. 225 121 2,700 
1846 .. 560 270 4,538 
1847 .. 329 190 1,354 
1848 .. 30 23 315 
. 








The 30 Bills shown for 1848 had been carried over, 
by special arrangement, from 1847; there were 
other Railway Bills in 1848, mostly for deviations 
and minor short branches, etc., and thus relatively 
unimportant. 

Gladstone’s acute perception had foreseen early 
in 1844 that, as the public then had greater confi- 
dence in railways, the improvement in the country’s 
financial position was likely to produce widespread 
speculation. in railway promotion; and he set 
up a Railway Board to assist Parliament in con- 
sidering Railway Bills. His idea was to ensure the 
development of a comprehensive nation-wide railway 
system instead of a piecemeal incoherent growth 
under the Private Bill procedure ; which, with its 
negative method of passing schemes unless the opposi- 
tion was deemed sufficient to justify rejection rather 
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than judging them upon their intrinsic merits, 
jacked machinery to arrange for lines serving 
remuncrative routes to be grouped with those in 
Jess remunerative areas. Unfortunately, the public 
were madly enthusiastic concerning railway promo- 
tion and regarded the Board’s work as undue inter- 
ference with,what was popularly looked upon as a 
gure and easy path to wealth. The older trunk 
lines were earning temptingly high profits, and the 
provisions of the 1844 Regulation of Railways Act, 
designed to deal with limitation of profits, was 
unexpectedly and quite wrongly interpreted as a 
sign that future railways were likely to be very 
prosperous; the fabulous profits of some canals 
before the railway era had not been forgotten. 
Moreover, Parliament was jealous of the Board, 
and, in some important cases, pointedly ignored 
their reports. Before the end of the 1845 session, 
the Board ceased to exist. 

Having thus dispensed with the organisation 
which was intended to check the promotion and 
sanctioning of unsound schemes, Parliament could 
not complain when 560 Railway Bills were deposited 
for the 1846 session. There were also approxi- 
mately 500 schemes being canvassed for public 
subscription, which had not reached the Parlia- 
mentary stage. This situation strengthened the 
convictions of those enlightened Members who 
considered the Private Bill procedure to be unsuit- 
able and inadequate for shaping the railway system ; 
and three Parliamentary Committees during the 
session recommended the establishment of a per- 
manent ‘Department of the Executive Govern- 
ment for the superintendence of railway business ” 
to ensure a sound policy in railway matters. 

Such was the position at the opening of the 1847 
session, for which 329 Railway Bills had been 
presented. The Railway Commissioners were 
ordered to report upon the Bills and 164 reports were 
made, though their influence upon Parliament’s 
decisions is problematical; 52 Committees sat 
for 635 days on Railway Bills (the 1846 figures were 
64 and 867 days, respectively), and the Royal 
Assent was granted to 190 Bills, authorising 1,354 
miles of new line and a capital expenditure of almost 
40,000,0001. Under a special arrangement, autho- 
rity was given for 37 Bills, examination of which 
was incomplete, to be carried forward to the 1848 
session and for consideration to be resumed from 
the stage it had reached in 1847; seven of these 
were, however, withdrawn by the promoters. Little 
did the promoters or Parliament realise that, of the 
mileage authorised in 1847, the powers for 1,014 
miles would be either abandoned by subsequent 
Act or allowed to lapse. 

In many cases, however, Acts for lines over more 
or less the same ground were passed years later ; 
for example, the Midland’s Leicester-Hitchin line, 
and Manchester and Southport line. The London 
and South Western and the Great Western Railways 
both attempted to obtain a cut-off to shorten their 
routes to the west, and it is interesting to note that 
the lines in question were not constructed until 
1860 and 1906, respectively. George Hudson, 
having lost the ‘‘ Battle of the Great Northern ” in 
1846, and in spite of his views expressed in Parlia- 
ment that ‘‘a serious responsibility rested upon 
Parliament to be careful to sanction only such lines 
as would prove remunerative and beneficial to the 
country,” was responsible for 13 Bills, designed to 
encircle the Great Northern; but, although some 
were approved, the financial crisis prevented these 
from materialising. On the other hand, the position 
of the Great Northern was strengthened during 1847 
by the agreement with the Lancashire and Yorkshire 
Railway (the Manchester and Leeds assumed this 
title in 1847) for the use of the Askern-Methley 
line, thus enabling Leeds to be reached over the 
Midland line from Methley to Leeds. It was 
Hudson, strangely enough, who provided the 
Great Northern with a route into York, for the 
York and North Midland Company successfully 
promoted a Bill for a short line linking the Lancashire 
and Yorkshire at Knottingley with its Normanton- 
York line at Burton Salmon. 

When a Bill was introduced to define the powers 
of the Railway Commissioners, strong opposition 
caused its consideration to be postponed. Later in 
the session it was dropped; in fact, the financial 


crisis seems to have banished from the minds of 
Members the circumstances which, in 1846, caused 
the strong feeling which led to the appointment of 
the Commissioners. 

Although it did not become law, the provisions of 
the Bill are most interesting as indicating the trend 
which would probably have been followed had not 
events turned Parliamentary thought away from 
railways. Measures designed to produce a planned 
railway system included provisions that railway 
promoters were to have legal right of entry into 
lands to survey a route for the projected line ; that 
a local preliminary inquiry was to be held in each 
district respecting new schemes, the object being to 
ensure the selection of the most suitable route and 
to endeavour, by discussion, to deal more speedily 
and cheaply with local objections to the route 
proposed; and that a comprehensive report, on 
engineering features as well as charges, and “ general 
merits of the project” was to be made, to assist 
Parliament in their deliberations on each Railway 
Bill. The Commissioners regarded themselves as 
guardians of the public interest. They had in mind 
some control of railway charges, for “‘ tables of tolls, 
fares and charges” had to be exhibited at stations, 
and no increase was to be made unless 30 days’ notice 
had been given to the Commissioners and 15 days’ 
notice to public “‘ by placards affixed at stations.” 
The Commissioners were to report annually to Par- 
liament on the question of railway charges. 

In introducing the Bill, the President of the 
Commissioners emphasised that “ punctuality was 
necessary for public safety and convenience.” The 
Bill dealt with this aspect of public service by 
providing for time tables (‘‘ returns of times fixed 
for departure and arrival of all trains at every sta- 
tion ”) to be exhibited at stations and for no altera- 
tion to be made until notice was given to the 
Commissioners and “‘ to the public by distribution 
of time tables, placards, and advertisements in 
newspapers.” Clause 60 required a weekly register 
to be “ kept at every station, as the Commissioners 
may direct, showing the appointed times of arrival 
and departure from such station and the actual 
times of arrival and departure.” The register was 
to be entered up currently (“immediately after 
arrival and departure ’’) and kept “suspended at 
the station for public inspection.” Eventually, the 
registers were to be sent to the Commissioners, who 
would report to Parliament ‘“‘on the general regu- 
larity or irregularity of arrival and departure ” of 
trains. The Commissioners were not satisfied that 
that part of the public who could only afford to 
travel by “cheap trains” (the penny-a-mile trains 
of the 1844 Regulation of Railways Act) were 
receiving fair treatment, and the Bill provided for 
the Commissioners to direct that such passengers 
“be conveyed without inconvenience or unnecessary 
interruption of journey.” The Commissioners 
might fix the number of passengers per carriage 
and the number of carriages on “ cheap trains,” and 
during darkness a light had to be “fixed to give 
light to every separate division of such carriage.” 

Incidentally, some greater realisation of the needs 
for co-ordination between companies to ensure ade- 
quate public service was noticeable during the 1847 
session ; for example, although the East Lancashire 
Railway obtained authority for a separate line into 
Preston, the request for a separate station there was 
refused. 

The mileage opened in 1847 was 803, the largest 
figure as yet for any one year, bringing the total to 
3,945 miles. The most important openings were 


\the Newcastle and Berwick line, which, when 


completed, on July 1, left only the gaps caused by 
the absence of railway bridges over the Tyne and 
Tweed in the East-Coast route to Scotland; and 
the Trent Valley, opened on December 1, which 
shortened the route between London and the north 
by avoiding Birmingham. Other important lines 
opened in 1847 were Ely to Peterborough, Bishop- 
stoke to Salisbury, Dundee to Perth, Southampton 
to Dorchester, Chichester to Portsmouth, Carlisle 
to Beattock, and Reading to Hungerford. 





Untrep KINGDOM STEEL PrRopUCTION.—Statistics 
show that the output of steel in April was at an annual 
rate of 12,294,000 tons, compared with 10,190,000 tons 





in March and 13,111,000 tons in April, 1946. 


THE ROYAL SOCIETY 
CONVERSAZIONE. 


THE annual conversazione of the Royal Society 
was held at Burlington House, London, W.1, on 
Thursday, May 29, the Fellows and guests being 
received by the President, Sir Robert Robinson. 
There was a similar gathering in November, 1945, 
but, with that exception, this was the first time 
that what used to be an annual event had taken 
place since 1939. During the evening a colour film 
of growing crystals was shown by Imperial Chemical 
Industriesy Limited. When anisotropic crystals are 
examined through a polarising microscope they 
appear coloured, the colour depending on the thick- 
ness. This was illustrated in the first part of the 
film. Later it was shown that this sensitive indi- 
cation of thickness reveals that many crystals 
develop by the accretion of discrete layers, which are 
many molecules thick. A second colour film shown 
was produced at the Denham studios, and the scene 
was alternately illuminated by seven spotlights fitted 
with 5-kW mercury-cadmium discharge lamps and 
with high-intensity carbon arcs. It is claimed that 
the colour rendering obtained with this new dis- 
charge lamp, some particulars of which are given 
below, is so good that it may well be an alternative 
to the carbon arc as a studio light source. 

The historical exhibits, which are always a feature 
of the conversazione, included a model of a manual 
fire engine, which was probably constructed about 
1680, to show the kind of engine the maker was able 
to produce and to demonstrate its efficiency. It 
consists of two vertical pumps in a metal cistern, 
which is connected with a central air vessel and is 
thus capable of projecting a continuous stream of 
water. This engine, which is probably the earliest 
model of this kind of construction intact, was 
exhibited by Mr. G. H. Gabb. The Wellcome 
Historical Medical Museum showed simple and 
compound microscopes of the late Seventeenth and 
Eighteenth Centuries. These included a hand 
microscope designed by Cuno, of Augsburg, and a 
microscope by Culpeper, which illustrates the use 
of his concave illuminating mirror. A plaque 
presented by the Indian Delegation to the Newton 
Tercentenary Celebrations was displayed by the 
Royal Society. 

Great interest was shown in the mechanical model 
illustrating the uranium chain reaction, which was 
exhibited by the Science Museum, South Kensing- 
ton. This consists of 30 units, each of which 
represents the nucleus of an atom of uranium 235, 
and is made up of two parts which are held together 
by a spring catch. Three table-tennis balls are 
mounted on one part of each of these units to repre- 
sent the neutrons. For demonstration purposes, the 
catch is released by allowing a table-tennis ball to 
fall on it so that the “atom” is disintegrated 
and the three “neutrons” are projected upwards. 
These “‘ neutrons” produce further disintegrations 
when they strike neighbouring “‘ atoms.” A chain 
reaction therefore follows, and after a few seconds 
the majority of the units have disintegrated. It 
is claimed that the demonstration provides a close 
analogy to the chain reaction which occurs in 
uranium and by means of which energy can be 
released either slowly for industrial purposes or 
violently as in the atomic bomb. The Science 
Museum were also exhibiting an optical model to 
illustrate the principle of the Bragg X-ray spectro- 
meter. In this model the successive crystal planes 
are represented by sheets of plane glass. The 
incident beam of X-rays is represented by sheets of 
corrugated iron, the distance between successive 
corrugations in which correspond to the wave- 
length. A reflection from the corrugated surface can 
be seen in each successive glass sheet by looking 
into the “crystal” and, if the latter is slowly 
rotated, these images approach each other until 
finally they exactly superpose : in other words, all 
the reflections are in phase. The angular reflection 
can then be read off on a scale and will be found to 
conform to the relationship n A = 2 D sin @, stated 
by Bragg, where with n=1, @ is the angle of 
incidence, A the wavelength of the incident X-rays, 





and D the separation of the planes. 
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The National Physical Laboratory demonstrated 
a method of measuring the dielectric characteristics 
of water at centimetre wavelengths. In the appa- 
ratus used, a narrow beam of electromagnetic 
radiation from a Klystron, at a wavelength of 
12 mm., is directed at nearly normal incidence on to 
the surface of a thin sheet of water or other liquid. A 
sharply directive receiver can then be used to mea- 
sure the relative intensity of the beam reflected from 
the surface of the water ; or, by placing the receiver 
underneath the glass surface on which the water 
rests, it can be used to measure directly the intensity 
of the transmitted beam. The dielectric properties 
of the liquid sheet can ‘then be calculated. The 
National Physical Laboratory were also demon- 
strating the changes which occur in the coefficient 
of expansion of pure uranium. At room tempera- 
tures, the structure of uranium is orthorhombic, 
the dimensions of the unit cell being: (a) 2-852 A; 
(b) 5-865 A; and (c) 4-945 A. The coefficients of 
expansion along the three axes in the temperature 
range 20 deg. to 230 deg. C. are (a) 3 x 10-5; 
(b) —0-3 x 10-5; and (c) 2 x 10-%. On heating 
to 680 deg. C., however, uranium changes to 8 
uranium and reverts to the orthorhombic form on 
_ cooling. When passing through this latter change, 
pure uranium may develop very large crystals, the 
orientation of which controls the coefficient of 
expansion measured in a rod of metal. The exhibit 
showed the variation in expansion of such arod taken 
through a series of heating and cooling cycles and 
the preferred orientation produced by warm rolling. 

The Clarendon Laboratory, Oxford, exhibited an 
instrument which has been designed for the direct 
measurement of radiation flux (energy/area/time). 
The need for such an instrument was shown by 
the number of serious accidents which occurred 
with patients receiving radiant-heat treatment. It 
consists of two thermocouples, attached to black- 
ened discs, one of which is exposed to the radiation 
source while the other receives black-body radiation 
from room temperature. Provision is made so that 
the air temperature at both discs is the same, and 
consequently the recorded thermo-electromotive 
force measures the difference in radiation energy 
impinging upon them. While high sensitivity is 


rot essential, it is important that the instrument’ 


should respond to all frequencies from the visible 
to the far infra-red—about 8». 

The Cambridge Instrument Company, Limited, 
13, Grosvenor-place, London, S.W.1, were showing 
two instruments: a universal measuring machine 
for meteorological investigations and a precision 
instrument made for the Astronomer-Royal for mea- 
suring stellar photographs. Details of the first of 
these instruments were given on page 317, ante, 
in our account of the exhibits at the recent Physical 
Society’s Exhibition. The second instrument has 
been designed for making measurements in two 
dimensions of the photographic plates obtained with 
the photogfaphic Zenith tube at the Royal Obser- 
vatory. Stellar photographs, 50 mm. by 50 mm., 
can be fully explored by its aid and it is also 
suitable for other work of a similar character. 
The direct accuracy of measurement is within 
about 0-001 mm. The measuring movement is 
effected by a single micrometer l-mm. pitch screw, 
which carries a large drum with 0-01-mm. divisions 
and a vernier reading to 0-001 mm. This screw can 
be operated either by a knurled knob, a handle or a 
large handwheel, so that all sizes of hand are 
accommodated for fast or slow movements. As only 
one micrometer screw is employed it is necessary to 
orientate the plate holder through a right angle. 
This can be effected accurately as the plate holders 
are carefully adjusted for the purpose. The frame 
may also be moved in a direction perpendicular to 
the measuring motion. The viewing microscope 
has a magnification of x 30. 

The British Thomson-Houston Company, Limited, 
Crown House, Aldwych, London, W.C.2, were 
showing a mercury-cadmium vapour lamp, which 
has been specially developed for use in cinema 
studios. The ordinary mercury-vapour lamp, being 
deficient in red, gives poor colour rendering for 
such work and, in addition, suffers under the dis- 
advantage that delay occurs in obtaining the full 
light output after switching on. By introducing 
cadmium into the lamp, in addition to mercury, a 








colour rendering similar to that obtainable with the 
carbon arc is produced. The lamp exhibited is 
rated at 5 kW, and is arranged for connection to a 
110-volt circuit. It consists essentially of tungsten 
electrodes, which are enclosed in a‘ quartz envelope, 
the dimensions of the latter being comparable with 
those of a 150-watt gas-filled lamp. Starting, 
which, as has been said, is instantaneous, is effected 
by a high-voltage impulse, and when the lamp is 
tilted the position of the arc can be controlled by 
a superimposed magnetic field. Similar lamps, 
with ratings up to 10 kW or more, have been made. 
Charts were exhibited to show the colour rendering 
given by these lamps as compared with those 
obtainable from other sources and, as already 
mentioned, a colour film taken partly with carbon 
arcs and partly with mercury-cadmium lamps was 
shown. 

An apparatus exhibited by the General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, showed how the presence of an 
absorption band of ammonia in the region of 
12-5 mm. wavelength enables simple conversions 
of electromagnetic into acoustic energy to be 
demonstrated. The necessary energy for this pur- 
pose is generated by a magnetron in short pulses at 
a high frequency of repetition and its mean value is 
modulated at audio frequency. It is then directed 
on to a glass bulb filled with ammonia, which is 
closed by a rubber diaphragm. The energy ab- 
sorbed in the gas appears as increased translational 
energy and the resulting pressure fluctuations cause 
an audible note to be emitted from the diaphragm. 
Mr. A. C. Downing showed a rapid sensitive mirror 
galvanometer, the system of which is accurately 
balanced by minute adjustment of the 50-ohm coil 
and the addition of small weights of the order of 
0-1 milligram. The total weight of the system is 
only 20 milligrams and it is suspended by silicon- 
bronze filament, 12, in diameter, so that the total 
period is from 4 to } second. The line of suspension 
is arranged to fall approximately down the axis of 
the coil and the final balancing is then done by the 
addition of small weights. The sensitivity, 3 x 
10-* volt, gives a deflection of 1 mm. at a distance 
of 1 m. Demonstration showed that the galvano- 
meter can be used satisfactorily under conditions of 
mechanical disturbance, such as those met with on 
board ship or on aircraft, which would preclude the 
use of any other galvanometer of comparable 
stnsitivity. 

Imperial Chemical Industries, Limited, Bucking- 
ham-gate, London, S.W.1, demonstrated a process 
whereby accurate optical components can be made 
in Perspex from a master glass mould. Components 
with aspheric surfaces can therefore be supplied 
at a relatively low price, and production can be 
carried out on a manufacturing scale. By a com- 
bination of a spherical mirror made in this way 
and a non-spherical corrector plate, an enlarged 
picture was projected from a television cathode- 
ray tube on to a separate screen. A number of 
optical mirrors, aspheric lenses and accurate prisms, 
which had been made in this way, were exhibited. 
Messrs. Adam Hilger, Limited, 98, St. Pancras-way, 
Camden-road, London, N.W.1, exhibited some of 
their interference filters which in principle are 
thin Fabry-Perot plates, with magnesium fluoride 
as the separating medium. A typical performance 
is 35 per cent. transmission,at the peak, with a 
half intensity width of 200 Angstroms. The peak 
wavelength transmitted is reduced by tilting the 
filter out of its plane, so that it can be “ tuned.” 
With oblique incidence there is a splitting of the 
band owing to the path-difference being different 
for rays polarised in, and perpendicular to, the plane 
of incidence. 





PRODUCTION @F CHEMICAL PLANT IN WAR-TIME Fac- 
TORY.—The Board of Trade have allocated a war-time 
factory to Messrs. W. J. Fraser and Company, Limited, 
Dagenham, for the manufacture of chemical and other 
plant. The factory, which is well laid out with long 
bays and has good road and rail access, is at Monk 
Bretton, near Barnsley, South Yorkshire. Plant and 
machine tools are available for production to commence 
during August and, when fully equipped, the new factory 
will be able to handle much heavier equipment then is 
possible at Dagenham. The head office of the firm and 
the technical department are to remain at Dagenham. 





JUNE 6, 1947. 


THE IRON AND STEEL 
INSTITUTE. 
(Continued from page 461.) 


WuEN the members reassembled at the Inustity. 
tion of Civil Engineers, London, for the afternoon 
session of Thursday, May 15, of the annual genera] 
meeting of the Iron and Steel Institute, the first 
matter on the agenda was the joint discussion of the 
two contributions presented at the morning session 
just before the adjournment. 


TEMPERATURE OF Liquip STEEL. 


These two contributions were : “ A Photographic 
Investigation of the Brightness Temperatures of 
Liquid-Steel Streams,” by Mr. J. A. Hall, and “4 
Symposium on the Contamination of Platinum 
Thermocouples,” by the Liquid-Steel Temperature 
Sub-Committee of the Alloy Steels Committee of 
the British Iron and Steel Research Association. 

The discussion was opened by Mr. D. A. Oliver, 
who, speaking as the ex-chairman of the Foundry 
Steel Temperature Sub-Committee, referred to the 
importance of the new photographic technique 
described by Mr. Hall. This paper contained the 
results of years of experience and showed a marvel. 
lous achievement in photographic photometry, in 
that the errors were of the order of + 7 deg. C. only. 
The method could almost be regarded as a secondary 
standard. The symposium might be thought by 
some to represent a lot of work concerning a small 
matter, but the fact remained that the trouble due 
to brittleness in rare-metal thermocouples could be 
very annoying, very wasteful, and sometimes 
serious. There were now signs, however, that 
the lesson contained in the symposium had been 
learnt. The next speaker, Dr. S. A. Main, sug- 
gested that as the interesting frequency curves of 
Mr. Hall’s paper were rather intricate it would be 
useful to try and divide them into their components. 
The research was so very painstaking and so very 
cleverly conceived that it would be a pity if the 
greatest possible information were not obtained 
from it. 

Dr. Sven Fornander said that experiments carried 
out in a Swedish steelworks seemed to show that 
pyrometer design had an influence on the contamina- 
tion of platinum thermocouples. The conclusion 
drawn was that it was essential that the pyrometer 
used should not contain any parts that were likely 
to give off gases when heated. It was felt in 
Sweden that the Schofield-Grace device for measur- 
ing liquid-steel temperatures filled one of the most 
urgent needs in steelmaking and was a very useful 
tool in the.manufacture of high-quality steels. The 
last speaker, Dr. J. White, said that the papers in 
the symposium had cleared up some puzzling 
phenomena which had been encountered in investi- 
gations when using a platinum-rhodium thermo- 
couple. The trouble had been put down to the pre- 
vailing reducing atmosphere but the symposium 
had thrown considerable light on the whole problem. 

Mr. Hall, in a brief reply, said that he had tried, 
as Dr. Main had suggested, to analyse the frequency 
curves into components but had found this very 
complicated. The work described in his paper had 
shown that it was useless to send anyone, without 
experience of the conditions, into a melting shop or 
a foundry with an optical pyrometer to take read- 
ings. The man might be a skilled observer in the 
laboratory but, even so, he would fail to obtain good 
readings until he had had considerable experience 
in knowing what he was looking at and what to 
expect. He hoped, therefore, that some of the 
work described would be of assistance in the training 
of observers. Mr. E. W. Elcock, who also briefly 
replied, expressed appreciation of the interest taken 
in these matters by Dr. Fornander and his colleagues 
in Sweden. In a final comment, the President said 
that the Schofield-Grace immersion pyrometer had 
given valuable results and rendered great service 
to the steel industry. In this matter, the co-opera- 
tion of the National Physical Laboratory with steel- 
works laboratories had been of outstanding value. 


Fimine or Open-Hearta FuRnacgs. 


The next two papers on the agenda at the after- 
noon session of Thursday, May 15, were also 
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discussed jointly. The first, by Mr. D. Kilby, of 
Messrs. Richard Thomas and Baldwins, Limited, 
Redbourn Works, Scunthorpe, Lincolnshire, was 
entitled ‘‘ The Operation of Open-Hearth Furnaces 
with Coke-Oven Gas,” and the second, by Dr. A. H. 
Leckie and Messrs. J. F. Allen and G. Fenton, of the 
British Iron and Steel Research Association, and 
Messrs. J. R. Hall and C. Cartlidge, of the Shelton 
Iron, Steel and Coal Company, Limited, was en- 
titled “‘ An Experimental Furnace forthe Investiga- 
tion of Open-Hearth Furnace Combustion Prob- 
lems.” Mr. Kilby’s paper dealt with the operation 
of three 100-ton fixed basic open-hearth furnaces, 
fred with coke-oven gas and pitch-creosote, at the 
Redbourn Works of Messrs. Richard Thomas and 
Baldwins, Limited. The author stated that pitch- 
creosote had been used for the past six years as an 
jluminant, before which tar had been employed. 
To meet fluctuating supplies of gaseous and liquid 
fuel it was possible to use from 0 to 100 per cent. of 
either liquid fuel (oil, pitch-creosote, or tar) or 
coke-oven gas, with only slight modifications to the 
pitch-creosote tube atomiser employed. These 
modifications could be completed in a matter of 
minutes. With the deterioration in the gas and 
coal supply and the increase in their cost, which 
tended to make the importation of cheap fuel oil a 
possibility, the importance of this flexibility was 
enhanced. Little trouble was experienced with 
foaming charges in the coke-oven gas-fired furnace 
and the accessibility of the furnace regenerators, 
while the furnace was working, and the simplicity 
of the stack flue and air-valve layout were other 
advantages. At the present time, the coke-oven 
gas-fired furnace was confined to integrated steel- 
works, but with the probable extension of the gas 
grid in various districts, the possibility of other 
steelworks using this form of fuel was increased. 

The second paper, on “‘ An Experimental Furnace 
for the Investigation of Open-Hearth Furnace 
Combustion Problems,”’ was divided into two parts, 
the first giving a description of the plant, and the 
second dealing with the effects of gas rate, port 
size, air-gas ratio, furnace pressure, and gas calorific 
value. The authors stated that the experimental 
furnace employed had been built at the works of the 
Shelton Iron, Steel and Coal Company, Limited, 
which company had provided all the labour and 
materials necessary for its construction. It was a 
one-fifth linear-scale replica of the upper part of 
one of the existing shop furnaces, but was ‘tted 
with an easily removable block assembly so tha, he 
port blocks could be changed as required. Blast- 
furnace and coke-oven gases were used as fuel, but 
as it had been decided to dispense with preheating, 
no regenerators had been provided and reversing 
was not required. The programme of the experi- 
ments had been divided into two main sections, the 
first dealing with the investigation of design factors 
and the second with the investigation of operation 
factors, and the furnace had been operated success- 
fully for a period of over two years. In general, 
the best results were obtained with the theoretical 
air-gas ratio, high-furnace pressures and high calorific 
value of the gas, provided that the port design was 
satisfactory. Port design, in fact, afforded the 
greatest field for discussion. It was now generally 
agreed that it was desirable that the air and gas 
should mix efficiently at as early a stage in their 
passage through the furnace as possible. To ensure 
this it was concluded that the furnace should have 
either a small gas port and a very large air port, or a 
large gas port and a small air port. Intermediate 
areas were not desirable. A furnace designed to 
use a relatively large gas port and a small air port 
should have the latter directed towards the gas 
port. This, of course, was already done in nearly 
all furnaces, whatever the size of the ports. Further, 
the air port should surround the gas port as far as 
possible, and the small port (either for gas or air) 
should be divided into two or more very small ports 
which were preferable to one opening. 

Mr. W. Geary, who opened the discussion, said 
that the work done by Dr. Leckie and his colleagues 
at Shelton would fill a very special place in the field 
of practical furnace work. A point on which critic- 
ism had been asked was whether the authors had 


temperatures, and, personally, he thought that their 
decision had been correct. It would have been 
impossible otherwise to get such clear evidence of 
the fundamental problems. It could now be said 
that sufficient was known of these fundamentals to 
justify building a small experimental furnace that 
would work at practical steelworking temperatures, 
and actually make steel. Referring to Mr. Kilby’s 
paper, one of the most important features was the 
burner of the furnace and the degree of flexibility 
to be expected. There was a good deal of research 
work going on in regard to burner design and, at 
the present time, he did not think that there was a 
composite burner available which could be called 
efficient when burning 100 per cent. gas or 100 per 
cent. liquid fuel. The last speaker, Mr. R. W. 
Evans, said that the industry owed its sincere 
thanks to the Shelton Iron and Steel Company for 
providing the furnace in which the work described 
by Dr. Leckie and his colleagues had been carried 
out. A point on which more information was 
needed was the effect of the luminosity of the 
open-hearth furnace flame on the transfer of heat by 
radiation. Ina brief reply, Dr. Leckie said that the 
work described in their paper could be rounded off 
by the statement that the experiments had been 
carried out on the mixing and burning of air and 
gas under very much more unfavourable conditions 
than obtained in practice. At high temperatures 
the gases would burm more quickly, owing to the 
fact that the chemical reactions were faster and 
heat would be radiated more readily. 


Basic Stags. 


The last two papers taken on the afternoon of 
Thursday, May 15, were also jointly discussed. 
The first, “‘ Application of Slag Control and an 
Investigation of Basic Open-Hearth Furnace Slags,” 
by Dr. T. Fairley, of the Park Gate Iron and Steel 
Company, Limited, Rotherham, dealt with a method 
of slag control for fixed basic open-hearth furnaces, 
based on the rapid chemical analysis of the slag, 
when in a well-fluxed condition, for Fe, SiO,, 
P,O,; and CaO. The author stated that the method 
was applied to the manufacture of all the steel made 
at Park Gate and beneficial results were being 
obtained both in the quantity and the quality of the 
steel produced. The average refining time had been 
reduced by 37 per cent. Much of this improvement 
was a direct result of the application of slag control 
during refining, but some of the improvement was 
due to the fact that more attention was paid to the 
amounts of limestone and ore put in with the charge 
in order to obtain reasonable chemical compositions 
of metal and slag at melting. - Since all the additions 
were made during the early part of the refining 
period, a good “ boil” was subsequently obtained, 
and this was essential for the production of good- 
quality steel. A statistical survey of 250 casts had 
been made and graphs correlating the values of 
slag basicities, as determined by different formule, 
had been drawn up. The graphs showed that there 
were no accurate linear relationships between slag 
basicities as determined by these formule ; more- 
over, the more basic the slag the greater were the 
divergencies from the linear relationships. 

The second of the two papers, ‘‘The Effect of 
Temperature on the Phosphorus Reaction in the 
Basic Steelmaking Process,” was by Drs. K. Balajiva 
and P. Vajragupta, of the University of Sheffield. 
The authors stated that a laboratory investigation 
of the phosphorus reaction in the basic steelmaking 
process had been carried out previously at 1,585 deg. 
C. by melting slag and metal together in an electric- 
arc furnace. The results had shown that an empiri- 
cal linear relationship existed between the logarithm 
of the total lime content of the slag and the logarithm 
of the phosphorus equilibrium constant k, where 

P.O; 

(P)? x (FeO)® 

The work had now been extended to two other 
temperatures, namely, 1,550 deg. and 1,635 deg. C., 
and it had been shown that the empirical linear 
relationship established for 1,585 deg. C. was also 
valid for these temperatures. In agreement with 
the previous work, it was found that this empirical 
relationship was independent of slag compositions 


k= 





been right in deciding to do low-temperature work 
and not carry out their experiments at steelmaking 


valid under industrial conditions, the practical 
control of dephosphorisation in a steel bath would 
be considerably simplified, since it was found that, 
for a given temperature, the main controlling 
factors were the CaO, FeO and P,O, contents of 
the slag. , 

Mr. N. H. Bacon, who opened the discussion, 
said that there was still much that was unknown 
regarding the constitution required in a slag to 
bring about the necessary reactions, although 
considerable progress had been made during the 
past 30 years. What was very badly needed was 
some means of deciding from the data obtained 
from a furnace as a result of chemical analysis, a 
formula which would bear some true relationship 
to the basicity of the slag. Dr. Fairley did not 
mention sulphur, which was an important element 
in this connection. The paper on phosphorus re- 
actions deserved careful study, but a perusal of both 
papers indicated wide gaps in existing knowledge. 
The next speaker, Dr. A. G. Quarrell, said that Dr. 
Fairley had carried out a statistical investigation 
on a number of melts, and by rationalising the 
procedure had been able to effect considerable 
improvement in the steelmaking technique at his 
works. At the same time, although it had led to 
considerable improvement in technique, Dr. Fairley 
would be one of the first to admit that it would be 
unlikely to increase our understanding of the 
physical chemistry involved in steelmaking. The 
other authors, on the other hand, had used a labora- 
tory method to investigate, in such detail as was at 
present possible, the reactions occurring between 
slag and metal, and it must be admitted that they 
had thrown some light on that problem. There 
was, however, a need for checking such investiga- 
tions with practical results obtained in the steel- 
melting shop. Dr. L. Reeve, who spoke next, 
said that there was one promising method of slag 
control which had not been mentioned in Dr. 
Fairley’s paper. This was the pH method recently 
mentioned in American papers, namely, the deter- 
mination of the direct basicity of samples of the slag 
suspended in water. The method had been investi- 
gated at the Appleby-Frodingham Works, at Scun- 
thorpe, and the results so far obtained seemed to 
show that there was a good deal in the method. 

In a brief reply, Dr. Fairley stated he had 
submitted to the Institute data on some 250 slags 
and if anyone would like to have information relating 
to them he would be pleased to supply it. After 
a few final comments from Dr. P. Vajragupta, the 
President adjourned the meeting until 10.30 on 
the following morning, Friday, May 16. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 


8.S. “ IsoLrur.”—Single-screw trawler built by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard, 
Selby, to the order of the Government of Iceland. Main 
dimensions: 175 ft. by 30 ft. by 16 ft. Triple-expansion 
engine supplied by Messrs. Amos and Smith, Limited, 
Albert Dock Works, Hull. Launch, May 6. 


H.M.S. “* ALBIon.”—Light fleet carrier and sister ship 
of H.M.S. Centaur, built by Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Wallsend-on-Tyne, for the 
Royal Navy. Geared-turbine machinery supplied by the 

iated pany of the builders, Messrs. Wallsend 
Slipway and Engineering Company, Limited, Wallsend- 
on-Tyne. Launch, May 6. 


M.S. “‘ SHERBRO.”—Single-screw cargo liner built by 
the Furness Shipbuilding Company, Limited, Haverton 
Hill-on-Tees, for Messrs. Elder Dempster Lines, Limited, 
Liverpool. Main dimensions: 385 ft. by 57 ft. by 
32 ft. 9 in. to shelter deck ; deadweight capacity, 6,000 
tons on a draught of 22 ft. l in. Doxford-type four- 
cylinder opposed-piston oil engine of 3,100 brake horse- 
power, built and installed by Messrs. Richardsons, West- 
garth and Company, Limited, Hartlepool. Launch, 
May 6. 


8.S. “‘ KirsTen.”—Single-screw cargo vessel built by 
Messrs. John Readhead and Sons, Limited, West Docks, 
South Shields, to the order of Messrs. Dampskibsselskabet 
Torm A/S, Copenhagen. Main dimensions: 325 ft. by 
45 ft. 9 in. by 28 ft. 10 in. to shelter deck; deadweight 
capacity, about 4,000 tons on a draught of 20 ft. Out- 
fitting and installation of machinery to be completed by 
the Elsinore Shipbuilding and Engineering Company, 








within the wide range examined. If this were also 


Elsinore, Denmark. Launch, May 8. 
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RAILWAY WORK AT LOCH SLOY. 


Tue Loch Sloy scheme of the North of Scotland 
Hydro-Electric Board was mentioned briefly in 
ENGINEERING, page 37, vol. 162 (1946). The Loch 
lies west of the head of Loch Lomond, and the scheme 

rovides for a dam 160 ft. high at the outlet of the 
h, connected through a tunnel and pipes to a power 
station on the banks of Loch Lomond. The operating 
head at the station will be 910 ft. Work was started 
on June 1], 1945, and British workmen have been 
assisted by German prisoners of war. Men and materials 
have been transported over the West Highland section 
of the London and North Eastern Railway, which, in 
those parts, lies on the east banks of the Gare Loch 
and Loch Long, and the west bank of Loch Lomond. 
The line was constructed in 1894, when there was no 
prospect of heavy traffic in this sparsely-populated 
area, and a single line was built, with passing places 
at most of the stations. There were no stations or 
sidings convenient for the work on the hydro-electric 
scheme, however, and it was decided, therefore, to 
construct a halt at Faslane Junction, a station and 
sidings at Inveruglas, and a station at Glen Falloch. 
The following brief account of these works has been 
provided by the London and North Eastern Rail- 
way. 

Faslane Junction, which is situated between Gare- 
lochhead and Shandon, was built during the war for 
other purposes, and the new halt has been provided 
near a prisoner-of-war camp at this place, from which 
most of the labour was obtained in the early stages 
of the work on the Loch Sloy scheme. It consists of 
a wall of sleepers with a back-filling of ash. Inveruglas 
station is built of L.N.E.R. standard concrete slabs 
for walls, and ash filling. This method of construction 
enabled the wall to be built at the rate of 40 yards in 
one week-end, which, of course, is much less than the 
time required for a conventional platform brick wall ; 
and it also has the advantage that, when the platform is 
ne longer required, it may be removed and used 
elsewhere. Inveruglas has also been provided with a 
loop, long enough to accommodate two engines, 30 
wagons, and a van; three sidings for the Board’s 
traffic; a 15-ton crane for unloading; a signal box 
on the platform to control the loop and sidings; and 
a small shelter and goods store. Glen Falloch station 
is of similar concrete-slab construction, and serves the 
single line at this place, and a road built by the Board. 
A special train leaves Faslane Junction each morning 
with prisoners of war, picks up men from the camp at 
Inveruglas, and then proceeds to Glen Falloch, where 
they work, the train returning with them in the evening. 
Most of the goods traffic for the scheme, including 
cement, brick, water-pipes, steelwork, and machinery, 
will be handled at Inveruglas. 

Sir William Arrol and Company, Limited, have 
built a bridge at Inveruglas to allow the pipes 
from Loch Sloy to the power station to pass under the 
railway. It has a span of 64 ft. and consists of two 
steel girders, and cross girders, on concrete abutments 
and wing walls. To avoid interference with railway 
traffic during the construction of the bridge, the 
existing single line was temporarily relaid, for a 
quarter of a mile, about 20 ft. west of its original 
position, i.e., 20 ft. farther into the slope of the land 
which the line traverses, and the bridge was then built 
in line with the original route without necessitating the 
imposition of severe speed restrictions on traffic. The 
bridge has been completed, and the line relaid over it ; 
a part of the temporary line has been retained, to be 
used as a siding for delivering pipe-line materials. A 
concrete wall has also been built to protect the railway 
during the blasting of a pipe-line tunnel, the outlet of 
which is several hundred feet above the L.N.E.R. line. 
The contractors will build a light railway between the 
power house and the tunnel outlet, for transporting 
pipes and other material for the pipe-line. 





RETURN TO SERVICE OF M.S. “ Pampas” AnD 8.3. 
“* LLANDOVERY CASTLE.”’—The reconversion of the single- 
screw cargo liner, Pampas, which is owned by Royal Mail 
Lines, Limited, London, and was used by the Admiralty 
during the recent war as the assault ship, Persimmon, 
has been completed by her original builders, Messrs. 
Harland and Wolff, Limited, and the vessel left Belfast 
on May 19. The Pampas, with a gross tonnage of 5,580, 
has an overall length of 450 ft., a breadth of 61 ft., anda 
depth of 38 ft. to the shelter deck. The vessel has a 
cargo capacity of about 516,500 cub. ft. and is propelled 
by a Harland-B. and W. six-cylinder double-acting two- 
cycle oil engine. The Llandovery Castle, a passenger 
and cargo vessel of 10,640 tons gross, is owned by the 
Union-Castle Mail Steamship Company, Limited, Lon- 
don, and was a hospital ship during the war. Her com- 
plete reconditioning, which included the renewal of the 
Passenger accommodation, has been carried out, also by 
Messrs. Harland and Wolff, Limited, at their Liverpool 
works. The Llandovery Castle will resume service to 
East and Soutb Africa shortly. 





LABOUR NOTES. 


Many of the questions debated at the Labour Party’s 
Margate conference being to a large extent political 
and only in a minor degree industrial, they are outside 
the province of these notes. Yet a close analysis of 
the speeches delivered would probably reveal that even 
among trade unionists there are sharp differences of 
opinion on important non-political issues. At Margate}; 
for instance, the executive committee of the Hed 
accepted a resolution, proposed by the National Union 
of Mineworkers, asking the Government to take incen- 
tive measures to attract additional labour to coal- 
mining and other under-manned industries. Mr. 
Dalton explained that more labour must be obtained 
for the mines, agriculture and certain other industries, 
and stressed the point that the only alternative to 
inducements was authoritative direction—which the 
executive of the Labour Party and the Trades Union 
Congress General Council had both rejected. 





Mr. Arthur Deakin, general secretary of the Trans- 
port and General Workers’ Union and a member of the 
General Council of the Trades Union Congress, strongly 
opposed the proposal. The members of his union 
would never, he lared, agree to preferential treat- 
ment for particular industries; they were not pre- 
pared to play second fiddle. He warned the delegates 
that the introduction of Government inducements 
would have serious and far-reaching effects on industrial 
relations. In a later discussion, on a resolution which 
was defeated calling for a national wages policy, Mr. 
Deakin claimed that the Mineworkers’ resolution which 
had already been adopted virtually was a declaration 
of wages policy. 





The executive committee suffered a heavy defeat on 
the question of equal pay for equal work. Mrs. E. M. 
White (Watford) moved a resolution calling for. the 
immediate implementation of the Party’s policy of 
equal pay for equal work and demanding that all 
scholarships, grants, and other payments from public 
funds, to assist students, should be made on the principle 
of no sex discrimination. Speaking for the executive, 
Mr. James Crawford said that it would be injudicious 
to call for the immediate implementation of the policy, 
whatever its merits, or other than to allow the Govern- 
ment to choose its bar of priority while still engaged 
on the great task of laying the foundation of a Socialist 
order. He asked that the resolution should be with- 
drawn. The conference, however, refused to let that 
be done, and demanded that a vote be taken. On a 
card vote, the resolution was carried by 2,310,000 to 
598,000. 





The following were elected to the Trade Union Divi- 
sion of the executive committee: Mr. H. E. Clay 
(Transport and General Workers’ Union), 2,577,000 
votes; Mr. E. Watson (National Union of Mine- 
workers), 2,589,000 votes; Mr. J. Crawford (Boot and 
Shoe Operatives), 2,492,000 votes; Mr. W. A. Burke 
(N.U.S.D.A.W.), 2,473,000 votes; Mr. P. T. Hardy 
(Railway Clerks’ Association), 2,457,000 votes ; Mr. J. E. 
Binks (National Union of Railwaymen), 2,420,000 
votes; Mr. R. G. Gooch (Agricultural Workers), 
2,401,000 votes ; Mr. M. Hewetson (National Union of 
General and Municipal Workers), 2,325,000 votes ; 
Mr. Robert Openshaw (Amalgamated Engineering 
Union), 2,310,000 votes ; Mr. Harry Earnshaw (Textile 
Factory Workers), 2,223,000 votes ; Mr. Percy Knight 
(National Union of Seamen), 1,953,000 votes ; and Mr. 
E. Irwin (Electrical Trades Union), 1,842,000 votes. 





After a private sitting of the conference, Mr. Morgan 
Phillips, the secretary of the Party, stated that it had 
been decided to ask affiliated organisations to consider 
the establishment of a special publicity and propaganda 
fund with a target of not less than 166,000/. All 
organisations were to be urged to contribute on the 
basis of one shilling per member on their 1946 member- 
ship, the payments to be made during the two-year 
period from June, 1947, to June, 1949. The conference 
also agreed to a permanent increase in the affiliation 
fee from 5d. to 6d. per member per annum. According 
to Mr. Phillips, with the increase of 1,000,000 in trade 
union membership, the extra penny should produce an 
additional income for 1948 of approximately 40,0001. 





On his return. home after the Margate Conference, 
Mr. Alfred Edwards, the Labour Member of Parliament 
for Middlesbrough East, who has been for some time 
severely critical of unofficial strikes, said that he had 
been “ deliberately and studiously ignored ” every time 
he had risen to catch the eye of the chairman of the 
conference. ‘“‘ But,” he went on, “ if I was prevented 
from speaking, Herbert Morrison spoke for me. Morri- 
son confirmed that the initiative lay with the workers 
and the men who manage industry and that strikes 


JUNE 6, 1947. 


<a. 








concerned, nor the trade unions indicated how they 
believed strikes could be stopped. Now that the 
workers have their own Government, I say strikes 
should be made illegal.” 





The part of Mri Morrison’s conference speech alluded 
to by Mr. Edwards was that in which the Minister 
dealt with what he believed to be the main dangers to 
the advance of Socialism. In Britain to-day, Mr. 
Morrison said, the Battle for Socialism was the Battle 
for Production. Anything that weakened pro:luction 
was a blow in the face for the organised work-people and 
their case. 





At its annual meeting last week, the Association of 
Scientific Workers decided not to take a vote on a 
question of affiliation to the Labour Party. The 
executive committee, it was stated, was opposed to 
affiliation, because the Association could not pl 
itself to any political party without injuring its interna} 
organization. Manchester University branch moved a 
resolution, which was carried, expressing the opinion 
that “the future of Britain depends on the constant 
recruitment of highly-trained technical personnel.” 
a incorporated in the resolution included the 
establishment throughout industry of regular part-time 
day-study for, among others, students over 21 years 
of age, and the provision of additional funds by the 
Government to enable universities and technical 
schools to offer staff salary rates comparable with rates 
paid in industry. 





The report of the Transport and General Workers’ 
Union for 1936 states that at the end of the year, the 
membership of the organization was 1,273,920, exceed- 
ing by 128,786 the peak membership of the war years 
in March, 1943. Benefits paid to members during the 
year amounted to 280,702/.; of that only 6,616l. was 
dispute pay. Sick benefit cost 98,293/. The total 
income of the General Fund during the twelve months 
was 1,808,574. 





After meeting representatives of the National Union 
of Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen and the Railway Clerks’ 
Association, and hearing their arguments in support of 
their claim for increased wages and shorter working 
hours, Mr. Isaacs, the Minister of Labour and National 
Service, decided to set up a committee to inquire into 
the matter. 





In the course of his presidential address to the annual 
conference of the Associated Society of Locomotive 
Engineers and Firemen, Mr. H. E. Bidwell argued that 
the size of the standing army should be considerably 
reduced and the men made available for industry. For 
the past six years, he said, they had reluctantly urged 
members to work almost unlimited hours in the interests 
of the nation. They were, however, no longer prepared 
to do so. During last winter, we had thousands of 
enginemen who worked 80 hours a week, and others 
who worked a seven day week regularly for periods of 
three months at a stretch. ‘‘ We do not intend this to 
continue,” Mr. Bidwell declared. ‘‘ More men with 
appropriate qualifications must be recruited at once ... 
If the required number of men cannot be obtained, 
then we may have to demand that, for a period at least, 
the young men in the line of promotion shall not be 
called for military service.” 





Mr. Charles Key, the Minister of Works, stated at 
Newcastle-on-Tyne, on Wednesday last week, that a 
scheme of payment by results with the object of speed- 
ing up production in the building industry, had been 
approved, after joint consultation by representatives of 
the employers and the men. Both sides of the industry 
were in complete agreement that the scheme was 
practicable and should be introduced as soon as possible. 
It only remained for them to work out the details. 





Mr. Richard Coppock, secretary of the National 
Federation of Building Trade Workers stated at 
Margate the following day that, with a view to the 
discussion of the whole question of building operations, 
the unions were seeking a joint meeting with the 
Ministers of Health, Works and Labour and the 
Secretary for Scotland. Until these talks had taken 
place, it could not be said that any payment by results 
plan had been agreed. 





A resolution recommending affiliation to the Trades 
Union Congress was rejected by the Institution of 
Professional Civil Servants at a conference in London 
last week. Mr. W. P. Jaeger of the Ministry of Food 
branch said that affiliation to a body like the Trades 
Union Congress cut at the fundamental principles of the 
Civil Service in its duty of allegiance to the Crown and 





were criminal sabotage. But neither the Minister 


State. 
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Fic. 1. Castine Usep to Trst CasTING 
QUALITIES. 
MAGNESIUM-CERIUM-ZIRCONIUM 
ALLOYS.* 


By A. J. Murpuy, M.Sc., and R. J. M. Payng, B.Sc. 
Tue only magnesium-base casting alloys which have 
so far found any wide application in engineering prac- 
tice have been essentially magnesium-aluminium alloys. 
A shortcoming of these materials, which has limited 
their fields of application, has been their tendency to 
creep under small loads at elevated temperatures. In 
this respect the magnesium alloys are markedly inferior 
to the aluminium alloys such as “‘R.R.50” and 
Ceralumin B (specifications D.T.D. 133c and 287), as 
may be shown by comparative tests carried out at, sa: 
200 deg. C. The aluminium alloys are therefore us y 
preferred for stressed parts operating at elevated tem- 
peratures, such as the crankcases of internal-combustion 
engines, While the practical effects of a poor resistance 
to creep may, in certain cases, be reduced to negligible 
proportions by suitable design, there remains the need 
for a magnesium alloy having improved characteristics 
at elevated temperatures. The object of the investiga- 
tion described in this paper was to establish such an 
alloy, and thus to make possible further economy of 
weight in stressed “light-alloy castings operating at 
elevated temperatures. 

The good strength and resistance to creep of mag- 
nesium-cerium alloys in the wrought form had been 
known for some time, but it was not known to what 
extent this was dependent on a particular programme 
of cold working and annealing ; it could not be assumed 
that the effects of cerium would be the same in cast 
as in wrought alloys, and it was therefore decided to 
test the casting qualities of one or two alloys based on 
the system magnesium-cerium, and to determine the 
usual mechanical characteristics in short-time tensile 


TaBLE I.—Composition of Alloys Used for Exploratory 
Tests. 


























Composition, Per Cent. 
Alloy. 

Cerium. Zirconium. Calcium, | Magnesium. 
A 8-01 _ _ remainder 
B 3-5* _ 0-125° a 
c 3-10 0-46 os pet 
D 1-81 0-47 _ ” 

** Nominal. 


tests carried out at room temperature and at 200 deg. C. 
At the same time a simple apparatus ’was devised and 
constructed to test the performance of the alloys 
under creep conditions, and to compare them with those 
of the standard magnesium- and aluminium-base alloys. 
Elektron A8 and ‘“‘ R.R. 50 ” (specifications D.T.D. Boa 
and 1330, respectively) were selected as reference 
materials for these tests because it happened that service 
tests were in progress in which these two alloys were 
alternatives for certain components. A pi 

Teport incorporating the rear of the Geanthe and 
creep-test results reported in this yy od was submitted 
to the esium Alloy Research Conference of the 
Ministry of Aircraft Production in June, 1945.t 


* Paper entitled ‘‘ Magnesium-Cerium-Zirconium Al- 
loys: Properties at Elevated Temperatures,” read before 
the Institute of Metals on Thursday, March 6, 1947. 
Abridged. 

t Since the present account was prepared, the good 
behaviour at elevated temperatures of magnesium- 
cerium alloys with and without additions of manganese 
has been reported by R. F. Marande. (Materials and 
Methods, vol. 23, page 418 (1946).) 

















Sanp Cast. xX 300. 


Fic. 2. Attoy “A,” 


Four a. of the composition given in Table I, were 
prepared from magnesium stick, mischmetall, and a 
magnesium-zirconium alloy containing 0-65 per cent. 
zirconium. The magnesium used was of electrolytic 
origin, containing iron 0-08, silicon 0-004, and mangan- 
ese 0-03 per cent. as the only impurities present in 
measurable amounts. The mischmetall used in 
the course of the research came from more than one 
source. As an indication of the approximate composi- 
tion of the material the values given below may be 
quoted : 


Per cent. 
Carbon ... trace 
Silicon ... 0-03-0-13 
Iron 0-3-4-0 
Cerium . 53-5 
Other rare-earth metals remainder 


The calcium was added as a magnesium-calcium alloy 
containing 40 per cent. calcium. The values given for 
“cerium ”’ content in Table I and elsewhere 
present paper represent, in fact, the total content of rare- 
earth metals: no attempt was made in making up or 
analysing alloys to distinguish between cerium and other 
metals of the rare-earth group. No evidence has been 
found during this investigation to suggest that signi 
cance is to be attached to the proportions of the different 
metals present in the mischmetall, 

Alloy ‘‘B” was made to test whether the rather 
high a of oxidation of the plain m jum-cerium 
alloys when molten could be reduced effectively he the 
addition of calcium. Alloys “‘C” and “D” 
made to determine the effect of zirconium on “the 
casting qualities and mechanical properties of the 
magnesium-cerium alloys, as there was reason to 
believe that the valuable grain- properties of 
zirconium would not be affected by the presence of 
cerium.* The alloys were al by a normal 
melting technique which involved the use of the pro- 
prietary fluxes Melrasal ‘“‘ E”’ and ‘‘ Z.”” None of the 
melts was superheated to a temperature appreciably 
above that required for casting. 

It was expected that losses of both cerium and 
zirconium would occur during the melting cycle, but 
for these exploratory tests no attempt at prevention 
or compensation was made.t The magnitude of the 
losses which actually occured can be estimated from 
Table I and the information regarding the basis mater- 
ials already given: the intended cerium contents were 
3-5 per cent. for alloys “‘ A,” ** B,” and “‘C,” and 2 per 
cent. for alloy ‘“‘D.” The small proportion of calcium 
in alloy “B” was found to be effective in reducing 
the tendency of the metal to oxidise during casting. 





* Magnesium alloys containing zirconium form the 
subject of British and foreign patents, including B.P, 
611,137. The alloys containing cerium and zirconium 
discussed in this paper form the subject of a number of 
British Patent Applications, including No. 13212/44, 
dated July 11, 1944. 

t The alloying and melting of magnesium alloys con- 
taining cerium and zirconium raises _Droblems not 
encountered with the ordinary 
alloys. A good deal of work not discussed in the present 
paper has been devoted to the development of techniques 





for alloying and for controlling composition on remelting. | mag! 
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Fie. 3. Annoy “C,” Sanp Cast. x 300. 
An assessment of the casting qualities of a new 
material requires, in the first place, a test for suscepti- 
bility to hot-cracking. For the of the 
present trials an air-intake casting, which had previ- 
ously shown its value as a sensitive test for hot- 
shortness, was used. Fig. 1, on this page, shows a 
test casting with runners and risers attached. Test 
casting: were first made in alloys “A” and “B,” 
namely, those containing 3 per cent. cerium, with and 
without calcium. The castings were examined first by 
eye and afterwards using a fluorescent crack detector. 
No cracks were found nor were there visible indications 
of unsoundness. At a later stage in the investigation 
another air-intake casting was made in an alloy con- 
taining 2-67 per cent. cerium and 0-4 per cent. zir- 
conium. This casting was visibly drawn in the 
neighbourhood of the runner but otherwise appeared 
sound. The fluorescent crack-detector and radio- 
phy disclosed no further faults, and it was particu- 
ce observed that the radiographs were free from the 
reaky manifestations of microporosity encountered 
with alloys. These preliminary 
tests were smear te to have shown that the magnesium- 
cerium alloys with and without zirconium were castable, 
at least into fairly simple forms. Subsequent experi- 
— showed that the casting qualities of the alloys 
were very good, castings of complex design being 

readily produced to the highest standards of quality. 
aabeet D.T.D.-pattern test bars, made from the 
four alloys mentioned in Table I, were tested at room 
temperature with the results given in Table IT; the 


TaBLE II.— Mechanical Properties of Magnesium-Cerium 
Alloys at Room Temperature. 











Ultimate 
6-3 gee oomh. Tensile tion 
Alloy. | _ Proof Stress 8 ——— 
jtremgth, cent, 
Tons per Sq. In. Tons per Sq. In. 
A 8-4 5-8 1 
B 3-56 5-96 1 
Cc 6-36 8-6 3 
D 4-2 8-8 6°56 














values given are the mean of not less than two individual 

tests. Proof-stress determinations were made 
measurement of the permanent set with the load 
removed, It will be observed that the mechanical 
properties of the plain magnesium-cerium alloys are 
very poor. The grain refinement resulting from the 
addition of zirconium has, however, led to a consider- 
able improvement, the values obtained a pproaching 
—_ of the ordinary casting alloys Elektron A8 and 

1 

The results of short-time tensile tests at 200 deg. C. 
on the two magnesium-cerium-zirconium alloys “C” 
and “D” are given in Table IH, page 486. The test 
samples were at 200 deg. C. for half an hour before 
testing. On comparison of the values 7 for the 
magnesium-cerium-zirconium alloys ‘‘C” at | aes 
in Tables I and III it will tpn ge ab 
in strength and a marked increase in ductility occurred 
as a result of testing at the higher temperature. As a 
basis for comparison, it may be noted that the standard 
i i casting alloys, tested under the 
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same conditions, give values for ultimate stress and 
elongation of approximately 10 tons per square inch 
and 10 per cent., respectively. 

A microphotograph of a sand-cast binary alloy 
containing 3 per cent. cerium, in the as-cast condition, 
and etched with 1 per cent. nitric acid in alcohol, is 
reproduced in Fig. 2, on page 485. The structure of 
the material appears to be in keeping with the consti- 
tutional diagram, which shows a simple eutectic 
system for alloys rich in magnesium. As with the 

gnesium-aluminium alloys, the eutectic appears in 
a “ degenerate ” form, in this-case.as largely-continuous 
veins of the compound Mg,Ce. It will be noted that 
the second constituent is mostly confined to the grain 
boundaries. With the addition of zirconium, the 
eutectic acquires a fine structure and an appearance 
more closely approaching that of a “‘ typical ” eutectic. 
TABLE III.— Mechanical Properties of Magnesium-Cerium- 

Zirconium Alloys at 200 deg. C. 


Short-time tests. Sand-cast D.T.D. test bars. Values 
quoted represent the mean of two individual tests. 




















Ultimate Tensile 
Alloy. Elongation, 
4 Tons per Sq. In. Per cent. 
c 8-7 | 13-0 
D 7-9 19-5 
Fig. 3, on page 485, shows the structure of sand-cast 


alloy ‘“‘C” in the as-cast condition, also etched with 
1 per cent. nitric acid in alcohol. The significance of 
this change is not fully understood, as the constitution 
of the binary magnesium-zirconium and the ternary 
magnesium-cerium-zirconium alloys has not been 
determined. It remains to be seen whether the fine 
structure represents a ternary eutectic or a simple 
modification of the binary eutectic resulting from the 
same causes as those which produce grain refinement. 

The constitutional diagram for the magnesium- 
cerium system indicates that solid magnesium can hold 
up to 1-6 per cent. cerium in solution at the eutectic 
temperature, but only very small proportions at 
temperatures less than about 400 deg. C. It appeared 
reasonable, therefore, to expect that the mechanical 
properties of the alloys might be capable of improve- 
ment by heat-treatment. The effect of a solution 
treatment of eight hours duration at 570 deg. C. 
(20 deg. C. below the eutectic temperature) on the 
mechanical properties of the alloys ‘“‘ A,” “‘ B,” “C” 
and “D” was determined; the specimens were 
cooled in air after heat-treatment. The results of this 
test are given in Table IV. By comparison of the 


TaBLE IV.— Mechanical Properties of Magnesium-Cerium 
Alloys after Heat-Treatment. 


Sand-cast D.T.D. test bars heated 8 hours at 570 deg. C. 
and cooled in air. Tested at room temperature. 








Ultimate 
@-1 per cent. Tensile Elongati 
Alloy. | _ Proof Stress SAGE, 
5 Per cent, 
Tons per Sq. In. curate In. 
A 3-1 5-95 1-5 
B 3-6 6-6 1-5 
Cc 4-8 8-4 4-0 
D 3-95 8-85 6-0 














values given in Tables II and IV it will be seen that 
the heat-treatment has had very little effect on the 
mechanical properties of the alloys; the only clearly 
marked tendency is towards a dec proof stress, 
Microscopic examination of heat-treated specimens 
showed that the structure of the material had been 
considerably broken down by annealing at 570 deg. C., 
and it is to this that the reduced proof stress of the 
material in the heat-treated form is undoubtedly due. 
The dissolution of the cerium compound in the «-matrix 
does not, however, appear to have led to any increase 
in strength or to an appreciable gain in ductility. It 
will be noted that the fine eutectic structure of the 
magnesium-cerium-zirconium alloys, seen in Fig. 3, dis- 
appears on heat-treatment, as shown in Fig. 4, opposite, 
giving place to a structure resembling that ‘obtained 
with the simple binary alloys. Changes in the Brinell 
of the material resulting from solution heat- 
treatment were found to be insignificant. The subse- 
quent annealing of solution-treated and water-quenched 
material at various temperatures, carried out to induce 
precipitation hardening, led to no remarkable results ; 
in no case were changes observed greater than 10 units 
on the Brinell scale. A test with a simple 3-5 per cent. 
cerium alloy showed that superheating of the melt to 
900 deg. C. was without effect on the microstructure 
of the alloy or on its mechanical properties. No 
improvement in the values given in Table II would 
therefore be expected to follow superheating. 
Using a simple creep-test apparatus, comparative 
tests were carried out, firstly using a magnesium- 


cerium alloy containing 1-81 per cent. cerium, and 
Elektron A8. The creep-test apparatus consisted of a 
welded mild-steel frame made from channel section 
and plate, and arranged to carry two test specimens 
in tandem. The samples were stressed in simple 
tension, the load being applied by means of a calibrated 
spring. The greater part of the frame with the test- 
pieces mounted therein was capable of being placed 
within the working space of a tubular electric-resistance 
furnace, the test samples lying within the zone of 
uniform temperature. Thermocouples were affixed to 
the end and centre couplings for temperature observa- 
tions. Divergences from the nominal temperature were 
not greater than +2 deg. C. at any point on either 
specimen. Strain was measured by means of steel 
gauge pieces and feeler gauges, and measurements were 
made in the cold. 

The distance between the shoulders of the test 
Piece, namely, 1-5 in., was carefully measured on each 
of the unstrained ——, one of which was usually 
in an experimental alloy, the other in a standard 
material. The test pieces were thep mounted in the 
frame and the required load applied. The dist 
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development. It was realised that, for the beg 
mechanical properties at ordinary temperatures to be 
obtained, it would be to secure the highest 
possible degree of grain refinement and that this would 
require an increase in zirconium content. It was 
appreciated that extreme grain refinement might be 
prejudicial to good creep resistance and for this reason 
creep tests were carried out in parallel with the tests gt 
ordinary temperatures. As an indication of the order 
of the mechanical properties obtained with very fing. 
grained alloys the values appearing in Table V ar 
given. These values show a marked improvement 
over those obtained with the alloys used in the first 
tests, and represent a material having a very usefy] 
combination of properties. The high proof stress and 
valuable ductility are particularly to be noted. 


TABLE V.—Mechanical Properties of a Magnesium. 
Cerium-Zirconium Alloy. 


Composition : Cerium, 2-57 percent., zirconium 0-49 
per cent., magnesium remainder. (Sand-cast D.T.D. 
test-bars ; tested at room temperature.) 





between the shoulders was again measured for the 
two samples, observations being made on both sides 
of the pieces, and a mean value taken. The difference 
between the two sets of readings thus obtained enabled 
the strain to be calculated. The frame carryin g the 
stressed pieces was then placed in the furnace for a 
period, usually 24 hours for a first treatment, after 
which it was removed and allowed to cool to room 
temperature. Another set of readings was then made 
and the apparatus returned to the furnace. Working 
in this way, time-extension curves were obtained. The 
majority of the tests terminated after 200 hours. 
Obviously, no claims for a very high of accuracy 
could be made for this apparatus and method of 
working. It is not felt, however, that the creep results 
can be in serious error. 

The test on the ium-1-81 per cent. cerium 
alloy and on Elektron A8 was made using an applied 
stress of 2 tons per square inch. The temperature for 
this, and all subsequent creep tests referred to in this 
report, was 200 deg. C. A remarkable difference in the 

viour of the two materials was at once apparent. 
From the extension-time curve, it was observed that, 
whereas the Elektron A8 yielded continuously at a 
fast rate throughout the duration of the test, the 
magnesium-cerium alloy suffered no appreciable 
deformation after the first 50 hours. A further com- 
parative test, using the same two materials, was then 
made with the stress increased to 4 tons per square inch. 
The test was terminated by the failure of the Elektron 
A8 specimen after about 48 hours at 200 deg. C., the 
gauge length having been increased by 15 per cent. ; 
the magnesium-cerium alloy remained unbroken, but 
showed an extension of 3-9 per cent. 

The poor behaviour of the Elektron A8 under condi- 
tions which produced a small, although measurable, 
creep rate in the cerium-bearing alloys made the former 
of little value as a reference material. Subsequent 
tests of a comparative nature were accordingly made 
using “* R.R. 50 ” aluminium alloy (specification D.T.D. 
133c) in place of the Elektron A8. Creep tests at 
stresses of 3 tons and 4 tons per square inch were then 
made, using a magnesium alloy containing 2-67 per 
cent. cerium and 0-4 per cent. zirconium, 

“ R.R. 50.” It was found that, at stresses of 3 tons 

r square inch, the c rate for the two materials 
feoce the 100th and the 200th hour was less than 
could be detected with the equipment used; further- 
more, that the total strain at the end of the test period 
was approximately the same for the magnesium and 
the aluminium alloys, in spite of a marked difference 
in the strains produced by the initial application of the 
load in the cold. Under an applied stress of 4 tons 
per square inch, the magnesium-cerium alloy was 
found to be creeping at a much higher rate than the 
aluminium alloy; for both materials, however, the 
applied stress is in excess of the limiting creep stress 
as defined on a basis of a creep rate of 5 x 10-® in.s 
per inch per hour (A. Beck, Technology of Magne- 
sium, page 261). The test conditions are therefore 
much more severe than those which would be met in 
actual practice. 

All the creep tests referred to above were made 
using the same simple equipment, with the specimens 
exposed to the test temperature in a discontinuous 
manner. It may be remarked that uninterrupted tests 
catried out on a creep-test machine constructed at a 
later stage in the work confirmed the conclusions based 
on the earlier tests. 

The exploratory tests described above had established 
that magnesium-cerium and magnesium-cerium-zirco- 
nium alloys had satisfactory casting characteristics 
and high-temperature properties greatly superior to 
those of the magnesium alloys in general use. Only 


the alloys containing zirconium possessed sufficiently 
good mechanical characteristics at ordinary tempera- 
tures to make the material practically useful, and 





attention was accordingly concentrated on their 














0-1 per cent. Ultimate 
Marks. Proof Stress, Stress, Elongation, 
Tons per Sq. In. | Tons per Sq. In. Per cent, 
63E11 6-1 10-7 6-0 
63E14 6-2 10-2 5-5 











A comparative creep test at 200 deg. C., using the 
same alloy and “ R.R. 50,” with a stress of 3-5 tons 
per square inch, and a similar test with an applied 
stress of 3-0 tons per square inch, the duration of which 
was 400 hours, were then carried out. Both materials 
were stabilised by annealing for 68 hours at 200 deg. C. 
before being subjected to the creep test. The results 
showed that the creep behaviour of this fine-grained 
alloy is, as with the earlier alloys, of the same order as 
that of “‘ R.R. 50.” A microphotograph of the mag. 
nesium-cerium-zirconium alloy showing, by comparison 
with Fig. 2, the high degree of grain refinement secured 
by the addition of zirconium, is given in Fig. 5, 
opposite. This shows the structure of a sand-cast 
magnesium + 2-57 per cent cerium + 0-49 per cent 
zirconium alloy in the as-cast condition. The fine 
structure of the eutectic, which is only just discernible 
in Fig. 5, is made clear in Fig. 6, representing the same 
material at a magnification of 1,000 diameters. It may 
be noted that the value for the zirconium content for 
this fine-grained material (0-49 per cent. zirconium) is 
not appreciably greater than those reported for the 
alloys used for the exploratory tests which showed only 
a moderate degree of grain refiriement. A lack of 
correlation between the zirconium content as deter- 
mined by analysis and the degree of refinement achieved 
in the alloy is, however, a common experience in work- 
ing with zirconium- ing materials. The explanation 
usually advanced is that zirconium can be present in 
magnesium alloys in soluble and insoluble forms, only 
the former having any influence on the grain size of the 
material; the value obtained by chemical analysis 
represents the total zirconium content. 

A set of D.T.D.-pattern sand-cast test bars, all from 
a single melt containing 2-99 per cent. cerium and 
0-65 per cent. zirconium, was tested at various tem- 
peratures with the results given in Fig. 7, opposite. 
The specimens were held steady at the testing tempera- 
ture for $ hour before loading. It will be observed 
from the values plotted in Fig. 7 that the strength of 
the material is well maintained at elevated tempera- 
tures. Sets of sand-cast test bars were prepared from 
alloys having the same nominal zirconium content 
(0-6 per cent.) but with cerium ranging from 0 to 5:5 
percent. The test castings were made under carefully 
controlled conditions; particular attention was paid 
to the accurate control of pouring temperatures in 
view of the known dependence of the grain size, and 
hence of the mechanical properties, on the rate of 
solidification of the casting in the mould. With each 
melt the metal was cast at 750 deg. C. The values for 
the mechanical characteristics obtained in tensile tests 
carried out at ordinary temperatures are given in 
Fig. 8, opposite. Curve a represents the ultimate- 
stress values; curve b, the Brinell-hardness numbers ; 
curve c, the 0-1 per cent. proof-stress figures, 
curve d the elongation values. Each point plotted op 
@ curve represents the mean of three observations. 

It will be seen that additions of cerium within the 
range 0 to 5-5 per cent. are without any marked effect 
on the ultimate stress of the material. The proof 
stress, however, increases steadily with increasing 
cerium content and reaches a value of 7-9 tons per 
square inch with an alloy containing 5-5 per cent. 
cerium ; the Brinell hardness of the alloys also increases 
smoothly with an increasing cerium content. Elonga- 
tion decreases sharply with the addition of small pro- 
portions of cerium, and is further reduced as the cerium 





content is increased. The alloy wasnt ns 5:5 per 
cent. cerium and 0-53 per cent. zirconium shows only 
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1:5 per cent. elongation. A study of Fig. 8 leads to 
the conclusion that the best combination of properties 
is possessed by alloys containing between 2-5 and 
3-5 per cent. cerium. 

In the early exploratory tests the response of certain 
magnesium-cerium and magnesium-cerium-zirconium 
alloys to a simple solution heat-treatment had been 
tested. As already been reported the results of 
the tests were disappointing, no improvement in the 
mechanical properties of the materials being noticed. 
The magnesium-cerium-zirconium alloys used for these 
tests had, however, contained only a moderate propor- 
tion of zirconium and, for that reason, had not been 
very fine grained. It was thought possible that 
different results might be obtained with alloys carrying 
a high zirconium content, and the possibility of im- 
_— the mechanical characteristics of such material 
y heat-treatment was accordingly re-examined. 

The present series of tests was conducted on an alloy 
eee ae ee r cent. cerium and 0-62 per cent. 

rconium. Sand-c cast test bars of this composition 

aes subjected to a solution heat-treatment of 16-hours 
duration at a tempetature of 570 deg. C., and were 
then quenched in cold water. The test bars were 
then given low-temperature treatments to induce 
precipitation-hardening ; the temperatures used were 
100, 150, 200 and 250 deg, C., the duration of the 
treatments being 24 hours in ‘each case. The test 
pieces were machined to standard dimensions and 
tested. The results showed that little had been gained 
by heat-treating the specimens. The values fer proof 
stress and ultimate stress were significantly increased 
in only one case—that of the bars artificially aged 
at 200 deg. C. Even here the increases amounted to 
only pte ‘0-5 ton per square inch in proof stress and 
about 1-5 tons per square inch in ultimate stress. The 
hardness resulting from heat-treatment 
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Certain elements interfere with the grain-refining 
powers of zirconium and, on that account, cannot be 
used as alloying additions. Zinc and silver are metals 
compatible in this sense with zirconium and capable 
of hardening and strengthening magnesium, and they 
are, therefore, to be regarded as possibly useful addi- 
tions to the magnesium-cerium-zirconium alloys. The 
effect of additions of these two metals taken separately 
was tested ; it was found that provided that the qua- 
ternary alloys contained a sufficient proportion of 
cerium (more than about 2-5 per cent.) then they 
shared the good creep resistance of the magnesium- 
cerium and magnesium-cerium-zirconium alloys. As 
an se the creep-test performance of an alloy 
containing 2-58 per cent. zinc, 2-32 per cent. cerium, 
and 0-71 per cent. zirconium under a stress of 3-5 tons 
per square inch at 200 deg. C. was better than that of 
any other magnesium alloy tested, no extension of the 
material being detected etter the 35th hour. It may 
be observed that the mechanical properties, at ordinary 
temperatures, of the quaternary magnesium-zinc- 
cerium-zirconium alloy tested are inferior to those of 
the ternary magnesium-cerium-zirconium alloy carrying 
the same cerium content. 

Conclusions.—Magnesium-cerium alloys can be suc- 
cessfully cast in sand moulds. There seems to be no 
tendency to hot-cracking. The mechanical properties 
of simple binary alloys at room temperature are poor. 
The results are apparently incapable of improvement, 
either by superheating the metal before pouring or by 
heat-treatment of. the castings. The power of zir- 
conium in refining the grain of cast magnesium is 
retained in the presence of cerium. The re’ ent of 
structure so obtained leads to considerable increases in 
the proof stress, ultimate stress, and ductility of the 
alloys. The effects on the mechanical properties of 
variations of the cerium content in ijum-cerium- 
zirconium alloys over the range 0 per cent. to 5-5 per 





Fic. 6. Same ALLoy as mn Fic. 5. xX 1,000. 


cent. cerium have been studied. A good combination 
of properties is obtained with an alloy containing 
about 3 per cent. cerium and 0-6 per cent. zirconium, 
which shows values for proof stress, ultimate stress, 
and elongation on the same level as those of the 

um series in eral use. Such 
alloys cast well, giving products of a high order of 
soundness ; _ the fine dispersed s! met with in 
the inium alloys has not been encoun- 
tered in magnesium-cerium-zirconium alloys of the 
composition given above. 

Cast alloys containing cerium retain their strength 
well at elevated temperatures, as shown in short-time 
tensile tests. Sand-cast test bars in the jum- 
cerium-zirconium alloy containing 3 per cent. cerium 
have given values for ultimate stress of ny 
7 tons per square inch when tested at 300 deg. C 
In creep tests carried out at 200 deg. C. the magnesium- 
cerium alloys, with and without additions of zir- 
— show to great advantage when compared with 

the standard alloy Elektron A8. 
Alloys containing g about 3 per cent. cerium have been 
found to show roughly the same resistance to creep 
at 200 deg. C. as the aluminium alloy “ R.R. 50.” 
The addition of certain other elements, such as calcium, 
zinc, and silver, does not affect the good high-tempera- 
ture properties of the magnesium-cerium alloys. Heat- 
treatment involving solution and precipitation stages 
leads to only small modifications of the mechanical 
properties when applied to magnesium-cerium-zirco- 
nium alloys. 














CATALOGUES. 


Heavy-Duty Motor Lorries.—Messrs. Leyland Motors, 
Limited, Leyland, Lancashire, have sent us an illustrated 
catalogue giving details of the engines and chassig of 
their heavy-duty two- and three-axle road vehicles. 


Midget Grinding Machines.—A leaflet on their midget 
high-speed grinders and on the tools and attachments 
which may be adapted to them, has reached us from 
Runbaken Electrical Products, 71-73A, Oxford-road, 
Manchester, 1. 


Toggle Clamps.—Messrs. Speed Tools, Limited, Vereker 
Buildings, Gresse-street, London, W.1, have sent us a 
four-page leaflet with reproductions of drawings and 
photographs of their “‘ Speetog,” models “1,” “ 1A,” and 
“ Featherweight,” vertical toggle clamps. 


“ Hard-Metal” Products.—A folder containing brief 
particulars of the firm’s “ Prolite * cemented tungsten- 
carbide tips and tipped tools, dies and die pellets, guides, 
gauges and other “hard-metal” products, and also 
tungsten and molybdenum rod, wire, sheet and strip, 
has recently been issued by Protolite Limited, Ceatral 
House, Upper Woburn-place, London, W.C.1. 


Railway Bogies.—"* Double-truss ” “‘ coil-elliptic ” cast- 
steel bogies for wagons and. tenders are described. and 
illustrated in a leaflet received from Messrs. Davis and 
Lloyd, Limited, 26, Victoria-street, London, S.W.1. 
The firm are licensees of certain American foundries ; 





they design for the British market, and obtain their 
castings from.the Hnglish Steel Corporation, Limited: .: 
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582,930. Aircraft Smoke Screen. C. J. Stewart, of 
South Farnborough, J. D. Fry, of Salisbury, and C. N. 
Jaques, of South Farnborough. (11 Figs.) August 22, 
1931:—The invention is a container for ejecting liquid 
from aircraft in flight for producing smoke screens. 
The liquid is ejected from the container by air under 
pressure through a discharge cock and nozzle. The 
initial jet velocity of the liquid exceeds the speed of the 
aircraft by an amount which is about the same as the 
amount the speed of the aircraft exceeds the final jet 
velocity of the liquid. When the container is empty of 
liquid, the liquid and air pipes are each sealed by aseptum. 
For charging the container with liquid, the liquid and 
air pipe septa are removed, the liquid pipe is connected 
with the liquid supply, and the air pipe serves as a vent. 
When the container is sufficiently charged with liquid, 
the septa are replaced, a liquid discharge cock is placed 
in series with the liquid pipe scptum, and an air supply 
cock is placed in series with the air pipe septum. For 
charging the container with compressed air, the air pipe 
is connected through the air cock to an air supply, the 
charging action breaking down the air pipe septum, and 
the container when charged being sealed by the air cock. 
For discharging the liquid from the container, the 
liquid cock is opened, the discharging action breaking 
down the liquid pipe septum. The container is a bottle 
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with dome-shaped ends the leading end being closed, 
and the tail end 3 being open and having a flat-faced 
annular boss. A flanged end plate 5 fits in the bore of 
the boss and in a groove 4 in the face of the boss, and is 
located on the container by bolts which screw into the 
boss. The liquid pipe 7 at its upper end is of circular 
cross section and extends horizontally and loosely 
through the end plate above the centre of the container. 
The liquid pipe at its lower end is of elongated cross 
section and extends downwards close to the bottom of 
the container, so that the opening at the lower end of the 
liquid pipe lies centrally in the container. -A flanged 
nut is screwed on to the upper end of the liquid pipe, and 
is bolted to the end plate to locate the liquid pipe in 
position. The flanged nut at its outer end is connected 
to one end of aliquid cock 11. The air pipe 12 extends 
inside the container to a position close to the leading 
end of the container so that the upper end of the air 
pipe lies centrally in the container. The upper end of 
the air pipe is steadied by a bracket which fits into 
recess at the leading end of the container. The air pipe 
at its lower end extends horizontally and loésely through 
the end plate below the centre of the container. A 
flanged sleeve is sweated on to the air pipe where it extends 
through the end plate, and a gland 16 is screwed into the 
end plate to hold the flange on the sleeve against a 
shoulder in a screw threaded recess in the end plate, 
A union sleeve screw threaded at each end screws on to 
the part of the flanged sleeve which projects through the 
gland, and at the other end is formed with two shoulders. 
A ring 20 carrying a removable diametral bridge bears 
on one shoulder and an air cock connecting adaptor 


annular cutting edge and a septum 24 of German silver 
rests on the cutting edge and is clamped around its edge 
between the union sleeve and the adaptor. A similar 
bridged ring with a cutting edge and septum 25 are 
located at the connection of the liquid pipe. The 
septum in the air pipe connection is farther from the 
container than its bridge, and the septum in the liquid 
pipe container is nearer to the container than its bridge. 
When the liquid cock is closed and the air charging 
pressure is applied to the air pipe, the air pipe septum is 
cut around the edge and folds over its bridge leaving the 
air passage unobstructed. When the air cock is closed 


nm | and the liquid cock is open for liquid discharge, the liquid 
the 


pipe septum ie cut around the edge and folds over ite 
bridge leaving the liquid passage unobstructed. A 
hollow cap 26 screws on to the trailing end of the con- 
tainer for eaclosing the end plate and fittings when not in 
use. Inspection plugs are fitted. The container is 
supported under the fuselage of an aircraft, and the 
liquid cock 11 is coupled to a discharge pipe fitted with a 
streamline fairing and extending towards the mid-length 
of the wing, where the pipe is bent and extends aft to a 
discharge nozzle about jth of the chord of the wing below 
the trailing edge of the wing and slightly in advance 
of the trailing edge. The discharge nozzle faces aft 
and is inclined downwards at a few degrees to the chord 
of the wing. The discharge cock is operated from the 
Pilot’s seat. (Accepted August 30, 1932, but withheld 
from publication until July 15, 1946.) 


FURNACE APPARATUS. 


585,075. Pottery Kiln. The Mirrlees Watson Company, 
Limited, of Glasgow, H. Torkington, of Cheshire, and 
D. L. Wilson, of Sheffield. January 15, 1945.—The 
kiln provides efficient firing, and enables a maxi- 
mum transfer of heat from the solid fuel to be made to 
the goods to be burnt. The kiln is circular and has a 
floor at ground level. A tunnel leads inwards to a 
furnace 14 and passes under the floor, access being pro- 
vided by a pit. The furnace 14 has a cylindrical wall 18 
co-axial with the kiln surrounding a retort fed by the fuel 
tube of a mechanical stoker housed in the tunnel and 
pit. The stoker has a hopper 21 fed from ground level, 
a driving motor 22 for the feed-worm inthe tube, and a 
blower 23 connected by a duct to supply primary air 
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under the furnace retort by forced draught. Secondary 
air is taken from the duct by a branch to ports 26 formed 
in the wall 18. A second tunnel provides access for the 
removal of clinker and ash from the furnace 14, doors 
being provided in the base of the wall 18 in both of the 
tunnels. The wall 18 is continued above the floor to 
protect the ware from the direct action of the gases emerg- 
ing from the furnace and causing the gases to spread out 
in the space under the roof. The gases are then drawn 
downwards through the ware to exhaust ports evenly 
spaced round the floor close to the wall 29. Stools enable 
ware to be supported over the ports without interfering 
with the flow of gases to the porte. The ports are con- 
trolled by dampers, and are connected to an annular 
fiue 39 in the floor which leads to achimney. (Accepted, 
January 29, 1947.) 


AGRICULTURAL APPLIANCES. 


582,993. Silage Cutter. Bamag Limited, of London, 
and A. H. Manning, of Orpington. (3 Figs.) June 6, 
1945.—The invention is a cutter for use in a silage 
system in which raw materials, such as grass, herbs, 
vegetables, beet leaves and food waste is conveyed pneu- 
matically through the cutter to a pneumatic drier. The 
shaft of a centrifugal gas blower carrying an impeller 3, 
is extended to carry a number of dises 5. The discs have 
circular series of holes in which four spindles 7 carrying 
cutter blades 8 and spacers 9 are mounted. On each 
spindle, blades and spacers are alternately mounted 
between each pair of discs. The spacers, which are 
hollow cylinders, are slightly longer than the roots 
of the cutter blades, and the latter are free to turn on 
the spindles, being held radially in operation by centri- 
fugal force. The blades are set on their roots at an 
inclination to the transverse plane through the shaft, 
their leading and trailing edges being bevelled, so that 





the blade is reversible. The blower is mounted so that 





drier, A cylinder 15 mounted on the brickwork injg 
extends into the casing of the drier 16. The barre} 37 
of the cutter is attached to the intake orifice of the 
blower and has at its outer end a branch, to which is 
connected a gas duct 19 extending from the lower Part 
of the drier casing 16. Tailings or heavier undrieg 
material, which are not carried away by the hot gas 
flow, fall to the bottom of the casing, and are conveyeg 
by the duct 19 back to the cutter for further cutting, 
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Fresh material to be cut before drying is fed into the 
duct 19 by a rotatable screw conveyor 20. The blower 
creates a hot-gas circulation from within the drier casing 
16, past the feed screw 20, where it picks up the fresh 
material. into the cutter and back into the drier. The 
material is carried by hot gas through the cutter and 
subjected to a preliminary drying while being cut. The 
blades shear the feed material solely by impact owing to 
their high speed. Thus, the necessity for close adjust- 
ment of the blades to fixed or counter-moving shear blades 
is eliminated. (Sealed.) 
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MISCELLANEOUS. 


583,916. Heating Road Surfaces. Johnston Brothers 
(Contractors), Limited, of London, and J. E. Hobbs, of 
Purley, Surrey. (6 Figs.) June 1, 1944.—The invention 
is a trailer carrying oi] burners for heating road surfaces. 
A difficulty has been experienced in bringing the burners 
immediately over the margins of the surfaces to be heated, 
particularly if the surfaces are bounded by verges or 
curbs of irregular contour, and in confining the area being 
heated. The trailer chassis is mounted on four road 
wheels and carries two beams 13 which project as canti- 
levers from the rear of the chassis. Two platforms are 
secured across the beams 13 carrying a fuel reservoir 16 
for the burners, engine oil tanks 17, and an engine-driven 
air compressor 18. Under the cantilever portions of the 
beams are twochannel rails 21. The ends of the two rails 
are joined by two channel beams 23, and secured to the 
rear end of each of these channel beams is an upright 22. 
A carriage is suspended from the rails and consists of a 
main frame 25 suspended by four uprights 27 from rollers 
29 which bear on the lower flanges of the rails. The main 
frame 25 supports three upright oi] burners 31 fed with 
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fuel and air through flexible pipe-lines from the fuel 
reservoir 16 and compressor 18. The carriage also sup- 
ports a rectangular hood 34 the lower open end of which 
is surrounded by an adjustable shroud 35. The carriage 
and burners are moved along the supporting rails by a 
hand-wheel 36 mounted in one of the uprights 22. The 
wheel drives a drum which is encircled by a cable which 
also encircles a pulley mounted on the upright 22 at the 
other end of the rail. The cable is anchored to the main 
frame 25. The movement enables the burners to be 
brought right up to or over the marginal edges of the 
surface being treated, and a uniform distribution of heat 
to be applied to the surface as a whole. The adjustable 
shroud 35 is suspended at each end by a crow’s foot 
attached to a cable secured toadrum 46. The drums 46 
are fixed to a shaft driven through worm gearing and 4 
cardan shaft 53 by a control shaft and handwheel 52. 
(Accepted January 2, 1947.) 
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EARLY CENTIMETRE - WAVE 
COMMUNICATION SYSTEMS. 


By J. C. Drx. B.Sc.(Eng.) 


Rapio communication has been well established 
for some time on all wavelengths extending down 
to a few metres, but it is only comparatively recently 
that the decimetre and centimetre wavelengths have 
been used for this purpose. This, of course, has 
been due mainly to the definite limitations of the 
oscillators available. In spite of these limitations, 
however, in the period 1930-1940, various attempts 
were made to produce workable systems employing 
these shorter wavelengths, the object being to 
develop a system operating in the centimetre band. 
It was realised that in this region the approach to 





of the G.E.C. Using relatively simple apparatus, 
telephony was transmitted over land for a distanpe 
of 15 miles on a wavelength of approximately 
9 cm., or 3,300 megacycles per second. The results 
of this demonstration were so satisfactory that the 
system formed the basis for the design of a number 
of sets developed during the war for various specia- 
lised purposes. A notable example of this is the 
Army wireless set No. 10, a multi-channel telephone 
communication system developed by Signals 
Research and Development Establishment. 
Although the apparatus demonstrated in 1941 
did not make use of any basically new principle, it 
did show how the available techniques and prin- 
ciples could be combined to form an extremely 
simple and compact communication equipment, 
and therefore marked a stage in the evolution of 
the commercial and military application of the 
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Fig. 1. TRANSMITTER 


optical behaviour and the wide frequency band 
available would give such a system distinct advan- 
tages over one of longer wavelength. It would be 
possible by means of a relatively small aerial system 
to concentrate the radiation into a narrow beam and 
transmit it in a specified direction, thus giving a 
considerable degree of privacy. Also the economy 
of power resulting from the concentration of the 
radiation would effect a considerable reduction in the 
power output requirement of the oscillator and so 
reduce the overall weight and size of the equipment. 
The wide frequency band would enable the maximum 
of intelligence to be transmitted with a minimum of 
interference between adjacent channels. It was 
obvious therefore that such a system could replace 
& telephone line and would be especially useful in 
the field of military communication. 

Probably the first example in this country of a 
telephone communication link on the centimetre 
waves was demonstrated in 1941 in the course of a 
joint programme of research by the Admiralty 


FOR 9-cM. WAVELENGTH. 


centimetre waves. It is thought that a description 
of the apparatus, together with a brief outline of 
the development of ultra short wave communication 
before 1939, would be of general interest, although 
it is now some five years since this work was done, 
security regulations having previously prevented 
publication. 

Before 1930, the limit of commercial use of the 
short waves was largely determined by the per- 
formance of conventional triode oscillators. Owing 
to transit time effects and electrode reactance it 
became increasingly difficult to design oscillators 
of this type as the operating wavelength was 
reduced below about 10 m., and at that time it 
appeared unlikely that triode oscillators could be 
made to function satisfactorily below about 1 m. 
Hence for the exploration of the decimetre and 
centimetre bands, the possibilities of the positive 
grid, magnetron and later velocity-modulation 
oscillators, had to be considered. Work was 
accordingly directed towards increasing the power 





Signal Establishment and the Research Laboratories 


output and stability of these devices at shorter 


wavelengths, and attempts were also made to 
modulate the amplitude of the oscillations. It soon 
became apparent that special modulating techniques 
were required which would enable modulation to 
take place without disturbance of the operating 
frequency and mode of oscillation. , 

One of the first successful commercial applications 
of wavelengths below 1 m. was the Lympne-St. 
Inglevert link of 56 km. length set up in 1934 by 
Standard Telephones and Cables Limited, and 
Le Matériel Téléphonique, following an experimental 
demonstration between Dover and Calais in 1931.* 
This link operated on a wavelength of 17 cm. and 
was used for a two-way teleprinter and telephony 
transmission. The transmitter employed a special 
type of oscillator functioning on the Barkhausen- 
Kurz principle, in which amplitude modulation was 
obtained by the application of the modulation 
voltage to two electrodes, the relative magnitudes 
of the voltages on these electrodes being adjusted 
to a specific ratio which ensured that modulation 
did not affect the frequency of oscillation. The same 
type of valve was used as a super-regenerative 
detector at the receiver. 

A year later, a new method of modulating a 
magnetron oscillator, which has come to be known 
as pulse-duration modulation, was described by the 
research staff of the Philips Laboratories at Eind- 
hoven.t In this system the magnetron is switched 
into and out of oscillation at a supersonic recurrence 
frequency and therefore generates a series of pulsed 
oscillations. Modulation is effected by variation 
of the time duration of the pulses. The advantage 
of this is that the anode voltage of the magnetron, 
while oscillating, is held constant and there is 
therefore no possibility of a change in the mode of 
oscillation; the frequency also remains substan- 
tially constant. Following successful experiments 
with this method at 1-2 m. and later at 60 cm., 
a link was inaugurated in 1937- between Eindhoven 
and Nimeguen. Satisfactory telephony was also 
transmitted on a wavelength of 25 cm. over a dis- 
tance of 50 km. 

In the Wembley Research Laboratories of the 
General Electric Company work on the decimetre 
waves had been in progress from 1931; it was 
chiefly concerned with the development of magnet- 
ron oscillators for shorter wavelengths and an investi- 
gation into the problem of modulating them satis- 
factorily. Amplitude modulation by variation of 
the anode voltage was attempted but gave appreci- 
able distortion due to the non-linear relation between 
the anode voltage and the radio-frequency output. 
Moreover, the variation of the frequency of oscilla- 
tion and the possibility of other modes of oscillation 
occurring when the anode voltage was varied 
appreciably limited the degree of modulation which 
could be obtained in this way. These difficulties, 
however, were no bar to the use of magnetrons for 
telegraphy. In 1937, the development of a naval 
communication system operating on a wavelength 
in the neighbourhood of 50 cm. was started, and sea 
trials were carried out in 1938. This equipment was 
subsequently developed into a final form and 
several models were fitted into ships, but large scale 
operational trials were interrupted by the outbreak 
of war in 1939. Owing to the requirement for 
omni-directional operation, the transmitter had to 
provide a relatively large amount of radiated power 
—much more than would have been required with 
a directive aerial. The four-segment magnetron 
which was developed for this application gave an 
output of 25 watts with an efficiency of 30 per cent. 
It was pulse modulated by superimposing a square 
pulse voltage wave having a repetition rate of 
1 kilocycle per second on to the mean anode voltage. 
Telegraphy was accomplished by keying the mean 
anode voltage by an amount sufficient to switch 
the valve from the non-oscillating to the oscillating 
condition. 

* “The Anglo-French Micro-Ray Link between 
Lympne and St. Inglevert,” A. G. Clavier and L. C. 
Gallant, Electrical Communication, vol. 12, No. 3, page 222 
(1934); see also ENGINEERNG, vol. 131, page 482, 
(1931). 

+ “Modulation of Magnetron Transmitters,” Von 
Lindern, Philips Transmitting News, vol. 2, No. 2, 1935. 
“A Decimetre Radio Link between Eindhoven and 








Nimeguen,” von Lindern and G. de Vies, Philips Tech- 
nical Review, vol. 2, No. 10, October, 1937. 
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Following the experience of the practical possi- 
bilities of an ultra short wave system obtained from 
these 50-cm. sets, further development work at the 
G.E.C. Laboratories was directed towards the use of 
still shorter wavelengths and the provision of radio 
telephony was envisaged. One of the chief con- 
siderations, from the naval standpoint, at these 
shorter wavelengths was the possibility that the 
range would be restricted to the optical horizon, 
giving a degree of secrecy so far unattained in radio 
communication. It was realised, however, that 
propagation conditions were largely unknown. In 
a joint programme of research agreed with Admiralty 
Signal Establishment (then H.M. Signal School) it 
was decided to carry out an experimental study of 
wave propagation in the region of 10 cm., using 
relatively low power equipment. The 9-cm. com- 
munication system which was designed for these 
experiments is described in more detail later in this 
article. The investigation involved the measure- 
ment of signal strength received over sea with vary- 
ing separation between the transmitter and the 
receiver up to a maximum range of 15 to 20 miles. 
The equipment was therefore required to produce a 
signal which could be easily measured at the 
extreme range, and the apparatus was preferably to 
be made sufficiently compact for easy transport. 

The design was largely a question of making the 
best use of such devices and techniques as were 
available at this order of wavelength at the time, 
which was early in 1941. Apart from high power 
pulsed radar magnetrons and klystrons, both of 
which were ruled out on the score of excessive size 
of associated equipment, there were available low- 
power velocity modulation and magnetron oscilla- 
tors which gave outputs of some tenths of a wait. 
An elementary calculation showed that by concen- 
trating the radiation into a sufficiently narrow beam 
this low power would be adequate to meet the re- 
quirement laid down. Hence it was essential to 
use a directive aerial at both transmitter and 
receiver. For adequate sensitivity, a superhetero- 
dyne type of receiver rather than one employing a 
simple detector and a low-frequency amplifier was 
desirable. Although not essential for the wave- 
propagation experiment, the requirement for radio 
telephony in any projected system of naval com- 
munication suggested that it would be desirable to 
make provision in this equipment for radio tele- 
phony, and in fact this was an opportunity for an 
independent trial of the pulse-width modulation 

m. It was decided therefore to incorporate 
this method of modulation at the transmitter, so 
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that telephony would be available in addition to 
telegraphy. 

The transmitter comprised a magnetron oscillator 
in a short section of wave-guide, a 
pyramidal horn radiator, and a power supply and 
modulator circuit. The horn and wave-guide were 
clamped together to form a single unit supported by 
a tripod with rotating head, so that the horn could 
be easily adjusted to any required azimuth. A 
photograph of the complete transmitter as set up 
ready for use is reproduced in Fig. 1, on page 489. 
The valve chosen as the oscillator was the type E1210 
magnetron, a low-power multi-segment glass- 
envelope type which had been developed recently. 
This valve oscillated at a wavelength of 9 cm. and 
gave an output of the order of one half watt, which 
was some two or three times greater than the power 
available from velocity-modulation oscillators at 
that time. Moreover, it had the further advantage 
of requiring only a moderate voltage, of the order of 
300 volts, for its operation. The general arrange- 
ment of the oscillator unit is shown in Figs. 2 and 3, 
on this page. A short section of rectangular brass 
tube forms the wave guide into which the magnetron 
valve projects. Two cylindrical bar magnets fixed 
in holders mounted on the sides of the guide provide 
the magnetic field for the magnetron. A screw 
adjustment permits the gap between the magnet 
poles to be varied, producing a change in the 
magnetic-field strength which controls the fre- 
quency of the magnetron over a range of approxi- 
mately 2-5 per cent. The electromagnetic wave 
set up in the wave guide is radiated as a beam along 
the axis of the horn. Matching of the magnetron 
to the horn is controlled by variation in position of 
the short-circuiting piston which closes the end of 
the guide, as shown on the right in Fig. 2. The 
beam width of this horn is of the order of 40 deg. 
The power output of the oscillator is monitored by 
@ flash-lamp bulb connected to a concentric line 
terminating in a probe which can be inserted into 
the guide; the arrangement is shown in Fig. 3. 
An approximate assessment of the power is obtained 
from the degree of brightness of the lamp filament 
when the probe is projecting a given distance into 
the guide. 

Modulation is by variation of pulse duration, as 
already mentioned, and the action of the simple 
modulator used may be easily understood by refer- 
ence to the block schematic diagram of the circuit 
shown in Fig. 4, above. The low-frequency 
oscillator generates sinusoidal oscillations at a 
frequency of 1 kilocycle or 18 kilocycles per second, 








depending on the value of the capacity switched 
into the grid circuit. These oscillations are applied 
to the grid circuit of the “squaring” valve. The 
voltage available is sufficient to overdrive this 
valve and the effect is to produce in its anode circuit 
a practically pure square voltage wave having 
maximum and minimum values of approximately 
350 and 150 volts. This voltage applied to the 
magnetron switches it from the oscillating to the 
non-oscillating condition so that it produces pulses 
of radio-frequency energy at a repetition rate equal 
to the frequency of the low-frequency oscillator. 
During each pulse the amplitude and frequency of 
the radio-frequency output are maintained constant, 
since the anode voltage is constant. In the absence 
of modulation the duration of the pulses is approxi- 
mately equal to the interval between them, i.e., 
equal on-off ratio. In order to transmit tele- 
phony the low-frequency oscillator is switched to 
18 kilocycles and the output of the microphone or 
other external source, after amplification, is fed into 
the grid of the squaring valve, in addition to the 
18 kilocycles output of the low-frequency oscillator. 
The effect of the relatively slowly varying audio 
voltage with the superimposed 18 kilocycles sinu- 
soidal voltage is to produce a variation in the on-off 
ratio of the output pulse of the squaring valve, such 
that the width or duration of the pulses becomes 
approximately proportional to the instantaneous 
audio voltage. The degree of modulation, 1.c., 
the amount by which the pulse duration departs 
from its mean undisturbed value, is dependent on 
the ratio of the peak values of the two voltages and 
therefore can be controlled by adjustment of the 
input to the low-frequency amplifier. The applica- 
tion of these varying duration pulses to the anode 
of the magnetron produces a corresponding variation 
in the duration of the radio-frequency pulses, 
without affecting the radio-frequency amplitude or 
frequency. 

For operation as a telegraph transmitter the 
low-frequency oscillator is switched to 1 kilocycle 
per second, so that the magnetron produces pulses 
of radio-frequency energy at a recurrence rate of 
1 kilocycle per second, which can be heard in the 
receiver as a note of this frequency. This is 
keyed by coupling a Morse key into the modulator 
circuit in such a way that the magnetron is switched 
from continuous oscillation into pulsed oscillation 
by depression of the key. When used to provide a 
test signal, the transmitter is switched permanently 
on to the 1 kilocycle per second recurrence pulse. 

The chassis on which the modulator circuit is 
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mounted also supports the power supplies, compris- 
ing alternating current and rectified supplies for 
the valves of the modulator. The total power 
requirement from 230-volt, 50-cycle mains is 
approximately 100 watts. 

The receiver, together with the aerial system for 
the first trials, was provided by Admiralty Signal 
Establishment. It was constructed by Major 
Krzyczkowski and his colleagues for use in measure- 
ment work on the early radar aerials, and was 
adapted and calibrated for propagation measure- 
ments and for radio-telephony trials in the G.E.C. 
Research Laboratories. It was of the superhetero- 
dyne type, connected by a concentric cable to a 
half-wave dipole aerial mounted at the focus of 
a 2-ft. diameter paraboloidal reflector, which was 
supported in a frame permitting adjustment in 
azimuth and elevation. This type of aerial has a 
beam width of the order of 15 deg. The receiver, 
shown in block schematic form in Fig. 5, opposite, 
is in two units, both operating from a 230-volt, 
50-cycle alternating-current supply. One comprises 
the CVII reflex klystron local oscillator with the 
associated power supplies; the other includes the 
crystal mixer, 45-megacycle intermediate frequency 
amplifier, audio stages, and power supplies. The 
radio-frequency mixer consists of a crystal valve in 
contact with the live end of a quarter-wavelength 
concentric circuit which is tuned to the frequency 
of the incoming signal by a variable capacity. 
The signal and local oscillator output are capacita- 
tively coupled to the mixer tuned circuit by means 
of adjustable probes. The heat signal at 45 mega- 
cycles is amplified in the intermediate-frequency 
ampiifier and detected by a triode connected as a 
diode. The demodulated signal is fed into a 
pentode power-output stage which increases the 
signal to a level at which it can be heard in head- 
phones or indicated on a 0 to 10-volt rectifier-type 
voltmeter. A calibrated gain control is provided 
in the intermediate frequency amplifier for the 
adjustment of the output to a convenient level and 
to prevent overloading on strong signals. The 
receiver can be tuned through a narrow range by 
adjustment of a plunger which projects into the 
rhumbatron cavity of the local oscillator. The 
overall sensitivity of the receiver is such that a 
signal of a few microvolts on the 75-ohm input cable 
gives at the output a signal just equal to the noise. 

In the propagation trial, the receiver was used as 
a relative field strength monitor with the transmitter 
producing 1-kilocycle per sec. pulses. The strength 
of the received signal was indicated by the setting 
of the gain control and the reading of the output 
voltmeter. Telephone signals from the transmitter 
conveyed by the duration-modulated 18-kilocycles 
per sec. pulses could be received directly on the 
headphones without any special adjustment to the 
receiver, beyond a slight resetting of the tuning to 
accommodate a variation in transmitter frequency 
when it was switched from 1-kilocycle to 18-kilo- 
cycles per sec. pulse operation. It may seem sur- 
prising at first that a demodulation system appro- 
priate to amplitude modulation should suffice for 
these duration-modulated signals. In fact, the 
Fourier analysis of such a signal includes a compo- 
nent which is a replica of the applied modulation. 
The other components present are outside the audio 
band when the repetition frequency is as high as 
18 kilocycles per sec., with moderate modulation 
depths, so that the ear tends to register only the 
desired modulation term. Hence, so long as the 
modulation depth is not too great, the amplitude 
demodulation system suffices for demodulation of 
the variable duration pulses. 

The intermediate frequency amplifier had a 
band width of 3-5 megacycles. This was appre- 
ciably wider than was strictly necessary to accom- 
modate the modulated carrier, and therefore 
allowed for some variation of frequency of the 
oscillator at the transmitter and the local oscillator 
in the receiver, It was necessary, however, at both 


transmitter and receiver, to take the supply through 


a variable-ratio auto-transformer which could be 


manually controlled to give a constant input 
voltage of 230, in order to prevent the signal from 
going out of tune with excessive variation of mains 


voltage. 
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which took place in September, 1941. The trans- 
mitter was stationed on shore and was directed at 
the receiver which was mounted in a ship sailing 
on a predetermined course up to a maximum 
distance of 12-5 miles from the transmitter. Nor- 
mally, the transmitter was pulse-operated at a 
recurrence rate of 1 kilocycle per second and the 
variation of field strength at the receiver was 
indicated by the reading of the output voltmeter. 
For brief periods the transmitter was switched to 
the 18 kilocycles pulse frequency and speech from 
a handset microphone or music from a local source 
was transmitted. The standard of performance of 
the equipment proved adequate for the require- 
ments of the test and valuable information was 
obtained from the results.* It was confirmed that 
interference between the direct ray and the ray 
reflected from the surface of the sea produced well- 
defined maxima and minima in the strength of 
the received signal which agreed approximately with 
the values predicted from theory. The reception of 
radio telephony exceeded expectations, speech being 
transmitted with good intelligibility, and music 
suffering very little deterioration in quality. Even 
with the pronounced fading at the signal minima 
speech was still intelligible. Thus the success of 
the pulse-duration modulation system as a method 
of modulating a magnetron was independently 
demonstrated, and, moreover, it was apparent that 
the method did not call for specialised circuit 
techniques. 

The equipment was subsequently demonstrated 
over an optical path of 15 miles overland to repre- 
sentatives of the Ministry of Supply and various 
branches of the Services and Service technical 
establishments. In this case the received field 
strength approximated closely to the theoretical 
free-space value, reflection effects being negligible, 
and it was possible to predict an extreme range of 
50 miles over a clear optical path for which the 
signal would vanish in noise. 

The Army Wireless Set No. 10,¢ which was later 
developed by Signals Research and Development 
Establishment, employs basically similar techniques 
and principles. In addition a novel method of 
modulation in which successive pulses are modulated 
from different speech channels, provides multi- 
channel operation over one radio link. Altogether, 
a total of eight channels can be transmitted, the 
pulse train consisting of groups of eight pulses 
separated by marker pulses. This system requires 
a modulation band width approximately nine times 
that of a single channel system having the same 
audio-frequency response, but even so this is still 
very small compared with what is available on the 
centimetre waves, having regard to the immunity 
of one radio-frequency channel from interference 
by another when the transmissions are over separate 
links. No doubt in the future there will be developed 
systems capable of accommodating a still larger 
number of channels, since in situations where the 
laying of telephone cables is uneconomical, radio- 
frequency communication on centimetre waves 
through a chain of repeater stations would have a 
definite advantage. 

The early experiments to investigate the propa- 


prelude to further work. In later research under- 
taken jointly by Admiralty Signal Establishment, 
Signals Research and Development Establishment, 
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The first use of this equipment was in sea trials 


gation phenomena of the centimetre waves were & 


and the G.E.C. Research Laboratories, many addi- 
tional tests over land and sea were carried out 
and ultimately a chain of fixed stations was set up 
so that the continuous variation of signal over 
suitable paths could be studied., The apparatus for 
these later tests has been developed from the original 
experimental equipment, but the basic design has 
remained unchanged.{ The major modification has 


* “ Experimental Studies of the Propagation of Very 
Short Radio Waves,” by E. C. S. Megaw, Jl. Inst. Elec. 


t “ The Development of the Wireless Set No. 10: An 
Early Application of Pulse Length Modulation,” by 
E. G. James, J. O. Dix, J. E. Cope, C. F. Ellis, and 
E. W. Anderson, I.E.E. Radiocommunication Conven- 


t “ Radio Technique and Apparatus for the Study of 
Centimetre Wave Propagation,” H. Archer-Thomson and 





with mirror aerials of larger diameter in order to 
obtain more poantnlen beams. More recently 
there has been an extension of the propagation 
study down to a wavelength in the region of 3 cm., 
and equipment for continuous operation at this 
wavelength has been installed in the chain of fixed 
stations. 
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Calculating Machines, Recent and Prospective Develop- 
ments. By PROFESSOR D. R. HaRTREE, F.R.S. Cam- 
bridge University Press, Bentley House, 200, Euston- 
road, London, N.W.1. [Price 2s. net.} 

AuTHoucH there are many kinds of calculating 
machine, a serious student soon discovers that such 
equipment can be divided into two main classes. 
The first consists of devices that operate by trans- 
lating numbers into physical quantities of which the 
numbers are the measures; these measures then 
operate with the quantities and finally measure some 
physical quantity to give the result. This class 
includes the slide rule, differential analyser, and 
cinema integraph. The second class comprises 
machines that handle numbers directly in digital 
form, usually, but not necessarily, by counting 
discrete events of some kind. Examples of this 
class are the ordinary desk calculating machine, 
such as the Brunsviga or the Marchant, and the 
Hollerith machine which uses punched cards. In 
America, these classes are distinguished by the 
terms ‘“‘analogue” and “digital” machines, 
respectively. 

Each class has its own merits, as Professor Hartree 
points out in a brochure bearing the above title, 
which contains a printed account of his inaugural 
lecture as Plumian Professor of Mathematical 
Physics in the University of Cambridge. Following 
a concise, yet instructive, sum of recent 
developments, he remarks that the type of machine 
which offers most promise for the future is the one 
which uses, in one form or another, the technique of 
electronic circuits. Although only one machine of 
this type is actually operating at the present time, 
namely, the Eniac (Electronic Numerical Integrator 
and Calculator), others are in the course of develop- 
ment in the United States of America, and one in 
this country, at the National Physical Laboratory, 
Teddington. 

These machines, of which an interesting descrip- 
tion is given, are of particular importance for two 
reasons: one is their speed of operation and the 
possibilities which this speed opens up as practic- 
able; the other is the considerable change of 
outlook which is necessary in order to make fuli 
use of this speed. As regards speed, the Eniac 
carries out an addition in one-fifth of a millisecond, 
and a multiplication in less than three milliseconds, 
that is, at a rate of rather more than a million 
multiplications an hour. In the matter of outlook, 
such machines will certainly call for mathematical 
developments in the way of methods for carrying 
out calculations, and in this due attention must 
be paid to both the facilities and the limitations of 
the equipment. Furthermore, they may even bring 
about a change in the way of approach to the 
formulation of physical problems that require 
mathematical treatment. 

Much of the subject-matter concerns the use and 
scope of these large general-purpose calculating 
machines in the field of mathematical physics, but 
it is clear that they have a much wider range of 
usefulness. For example, they are suitable, on the 
one hand, for problems in the theory of numbers, 
and, on the other, for various problems in applied 
statistics, particularly in multiple correlation analy- 
sis, where many problems of economic, medical and 
sociological importance have been put aside because 
of the formidable task of computation involved in 
the solution of them. The subject is a fascinating 
one, and the survey of it made by Professor Hartree 
merits a wide circulation among those who are in 
any way concerned with the practical value of 
calculating machines in industrial establishments 
and research laboratories. There is evidently great 
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scope fora machine capable of operating at the rate 
mentioned above. 








MODERN POWDER 
METALLURGY. 


H. W. GREENWOOD. 


At the present time it is a difficult matter to gain 
a general view of what has been achieved in pow- 
der metallurgy, and still more difficult to form an 
idea of the developments likely to take place in the 
not too distant future notwithstanding the numer- 
ous articles and commentaries of a general character 
appearing in the technical Press and the com- 
munications to learned societies in various parts 
of the world. The reason for this is that we 
are now in a transition state between a period of 
empiricism, when everyone took the line of least 
resistance and did the obvious thing, and a later 
period marked by the marshalling of empirical 
knowledge to which is to be added the results of 
much more fundamental investigations. Some of 
these are already in hand, still more are fore- 
shadowed, and thus will be built up the semblance, 
at least, of an actual background based on research 
and combining all the work that has been done in 
the last few years on the behaviour of metal powders, 
their preparation especially in a fine state of division, 
their manipulation during pressing and sintering, 
not only in inert or reducing atmospheres, but also 
in @ vacuum. 

Notwithstanding the many interesting reports 
that have been issued of investigations into the pro- 
gress made in powder metallurgy in Germany dur- 
ing the war years, it does not appear that extra- 
ordinary developments occurred, or that there were 
any very outstanding achievements. The produc- 
tion of a cheap iron powder and the manufac- 
ture of many millions of porous-iron shell-driving 
bands may possibly prove to be the high light of 
German war-time powder metallurgy. There were, 
however, some interesting developments in that 
country arising out of the shortage of certain metals, 
in particular the use of titanium and vanadium as 
substitutes for tungsten, and the production by a 
hot- i technique of armour-piercing shell 
tips, also light bullet-proof armour in which titanium 
provided the hardening agent. A tungsten-free 
cutting material for steel was also developed by 
Krupps, in which titanium and vanadian carbide 
were cemented by nickel. Nevertheless, the pre- 
liminary work leading up to these developments 
was largely concluded in the pre-war years, and 
actual war-time developments in Germany were 
much less important than had been anticipated. 

In the United States, there was steady progress, 
during the war years, along already defined and 
developed lines. Mass production grew and dealt, 
in particular, with small parts for automatic 
weapons, brake-blocks for heavy aeroplanes, and 
all those components which had been in production 
before the war and were called for in ever-increasing 
quantities. There was also a demand for catalyst 
bodies in the chemical industry and porous bearings 
and electrical contacts were required in large num- 
bers. Side by side with essentia] production there 
was a substantial volume of research, and many 
valuable contributions were made at symposia 
held under various auspices during the war years, 
notably two at the Massachusetts Institute of 
Technology in 1940 and 1941 and one sponsored by 
the American Society for Testing Materials held at 
Buffalo in the spring of 1943. 

In Great Britain, progress in the war years was 
not spectacular, yet the volume of work done and 
the results achieved were far trom insignificant. 
There was the development of a system of de-icing 
aeroplanes in which powder metallurgy supplied 
@ porous distributor allowing a regulated flow of 
de-icing fluid to spread over the wings and tail 
of the aircraft. There was the production, on a 
semi-commercial scale, of piston rings by powder 
metallurgy, a project now shelved owing to the 
high cost of suitable iron powders, although cheap 
Swedish sponge-iron powder is again available. 
There was notable progress in the investigation 
of powder-metal bearing materials, such as copper- 
lead, lead-bronze, and similar suspensions of one 
metal in another, which have now resulted in 
the commercial production of a valuable series of 
steel-backed sleeve bushes and bearings, Progress 
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was notable in the diamond-tool industry and 


especially in diamond-impregnated wheels, and there 
were also commercial developments in hard-metal 
tools, and in the application of hard metals to 
various special purposes. A very wide range of 
sintered filters. was developed for use in the motor- 
car and Diesel-engine industries, as well as in many 
branches of chemical industry, and the sizes and 
weights of some of these sintered components are 
considerable. 

It would appear therefore that what might be 
called the empirical era of powder metallurgy has 
seen steady, if not particularly spectacular, progress, 
and it now remains to consider what the future is 
likely to have in store and to ask in what directions 
progress is most likely to occur and what particular 
problems await solution. To the casual observer 
it might well appear that somewhat undue emphasis 
has been laid hitherto on the limitations of powder 
metallurgy. It has been said, rightly, that it can- 
not compete with a number of very cheap and 
economical methods of production, such as sand 
casting, die-casting and stamping; but it is not 
required to do so. The particular advantage of 
powder metallurgy is that it provides a means of 
producing materials not capable of being manu- 
factured by any other method. The porous bearing 
with its controlled porosity, is one example, the 
tungsten-copper arcing contact for circuit breakers 
is another, the hard-metal tool is a third. In the 
future powder metallurgy may be able to provide 
metals and alloys with properties far transcending 
those attainable by the normal metallurgical proce- 
dure of to-day. 

It must not be forgotten that, up till the present, 
the main application of powder metallurgy has 
been in the production of components which, 
with few exceptions, do not call for outstanding 
physical properties. This has been true of the mass 
production of small parts, such as porous bearings, 
cams, small gears and other components, which are 
not required to withstand an excessive strain or 
load. There is not likely to be any slackening in 
the future demand for pieces of this description and 
for metal powders in large tonnages, such as Swedish 
sponge-iron powder, copper powder and various 
alloys. In special cases, however, where the cost 
was justified, more expensive powders have been 
used and components produced having exceptional 
properties, but, in general, the demand has been 
for the cheap or mass-produced articles. It is also 
true that experience has had to be acquired on an 
extensive scale, and that, therefore, it has been 
advantageous to use cheap powders and more or 
less to ignore refinements. To-day we can look 
farther ahead and admit that during the empirical 
era of powder metallurgy we have given small 
attention to those factors which would influence 
physical properties. We have used cheap powders 
because they were often the only ones available. 
We have not studied particle size as it needs to be 
studied ; neither have we correlated particle size 
and distribution in the range of particles of less than 
50 microns as we must do if we are to secure the 
optimum physical properties. 

It is remarkable that there is no well-known 
method available for the separation and particle- 
size analysis of metal powders passing a 300-mesh 
or 325-mesh sieve. A common specification for a 
powder will show 50 per cent. passing 300-mesh or 
325-mesh, and it is evident that a compact produced 
from, say, a 50-micron powder is quite different 
from one which a one-micron powder will produce. 
Particles of the order of size of colloidal material will 
affect physical properties to a much greater extent. 
In the domain of micron-sized particles it may well 
be found that yaluable deductions can be made 
from the laws of physical chemistry and that the 
greater solubility of very fine particles may be made 
to play a practical part and to provide notably 
enhanced physical properties compared with those 
now attainable. No one with an intimate know- 
ledge of powder metallurgy can doubt the enormous 
amount of fundamental investigation still required 
into the characteristics of metal powders and the 
correlation of these characteristics with the proper- 
ties of the pressed and sintered components which 
the powders can yield. 

It is in this direction that the lack of recognition 
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of powder metallurgy in academic and teachi 
circles is to be deplored. We have at present no 
reserve of students or employees trained in powder 
metallurgy ; there are no well-equipped university 
laboratories and no technical schools with get 
courses, so that the average student of metal] 
knows nothing of powder metallurgy and is not 
attracted to it. All this is a direct handicap to 
progress, for many investigators are required, and 
much of the research work waiting to be done jg 
inevitably of the fundamental type. There is, how. 
ever, no doubt concerning the value of such work ag 
a long-term policy. It is clear that as we apply the 
information obtained by a close study of the effect 
of particle size on the properties of compacts, 
especially when micron-sized particles are in ques. 
tion, we shall appreciate more fully the importance 
of rigid specifications regarding particle-size distri. 
bution for specific purposes. 

It is likely that, in due course, experience in this 
direction will provide sufficient knowledge to enable 
the behaviour, if not of the ultimate properties, of 
compacts produced from particular powders to be 
forecast. The economic value of such knowle 
cannot be over-estimated, neither can it be doubted 
that the improvements in the properties of com. 
ponents will place powder metallurgy in a totally 
different position from that which it holds to-day, 
There will then be less reference to the limitations 
of the process; rather will there be new and 
wider fields for exploration and exploitation, and 
the reproach of empiricism will be removed. 
It may also be well to remember that powder 
metallurgy opens up possibilities beyond the range 
of the conditions governed by the crucible and 
the furnace. This means that the limitations 
of the phase rule, as indicated in the equili- 
brium diagram, do not hold in powder metal. 
lurgy. These are very great advantages which have 
not yet been either adequately investigated or 
exploited. The next stage in powder metallurgy is 
planned investigation and research with special 
attention to the elucidation of many fundamental 
questions now awaiting answers. 





THE INSTITUTE OF BRITISH 
FOUNDRYMEN. 


Tue 44th annual conference of the Institute of British 
Foundrymen will be held at Nottingham from June 17 
to June 20 inclusive. All business meetings and tech- 
nical sessions will be held in the Albert Hall Institute, 
Nottingham. The conference will open at 7.30 p.m., on 
Tuesday, June 17, with a civic reception at the Council 
House. On Wednesday, June 18, at 9.30 a.m., the 
annual general meeting will be held, at which Mr. P. H. 
Wilson, O.B.E., will deliver his presidential address. 
This will be followed, at 11.45 a.m., by the Edward 
Williams Lecture, “‘ New Metals for Old,” which will 
be delivered by Sir Edward Appleton, K.C.B., Secretary 
of the Department of Scientific and Industrial Research. 
At 2.30 p.m., the conference will divide, and two 
simultaneous technical sessions, A and B, will be held. 
The papers to be considered by session A are “ Pro- 
duction of Ferrous Castings by Diecasting Process,” by 
C. D. Pollard, H. A. Redshaw and C, A. Payne; 
“‘Graphite Formation in Cast Iron,” by H. Morrogh 
and W. J. Williams; and “ Annealability of White 
Iron for the Manufacture of Malleable Cast Iron,” by 
S. W. Palmer. The papers to be considered by session B 
comprise : ‘‘ Some Notes on Feeding,” by S. L. Finch ; 
“The Production of Carbon and Alloy Steels by the 
Side-Blown Converter Process,” by F. Cousans; and 
“* Mass Production Methods Applied to the Manufacture 
of Cast Steel Bomb Bodies,” by P. H. Wilson, O0.B.E. 
Ig the evening a reception will be held by the President 
and Mrs. Wilson, followed by the annual banquet, 
which will be held at 7.30 p.m. at the Greyfriars Hall. 

On Thursday, June 19, commencing at 9.15 a.m., 
two simultaneous technical sessions, C and D, will 
be held. The papers to be presented at session C 
are “Control of Bronze Melts for the Production of 
Pressure-Tight Castings,” by W. A. Baker; “The 
Precision Casting of High Melting Point Alloys Con- 
taining Nickel,” by H. Evans, P. S. Cotton, and 
J. Thexton; and “ Principles of Precision Investment 
Casting,” by R. M. Kerr and K. R. Geist. Two papers 
will be presented at session D, namely, “‘ The Influence 
of Production Flow on Moulding Methods in Iron- 
foundries and its Effect on P.M.H. and General 
Efficiency,” by R. C. Shepherd, followed by “‘ Some 
Notes on the Surface Drying of Moulds,” by A. Crack- 
nell and F, Cousans. The afternoon of Thursday, 
June 19, and the whole of Friday, June 20, will be 
occupied in visits to works, 
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THE TYNE TUNNEL. 


Work on a tunnel under the River Tyne, or rather 
on the first two units of a triple tunnel, was inaugurated 
by the formal cutting of the first sod at Wallsend-on- 
Tyne on Wednesday, June 4, by the Rt. Hon. Alfred 
Barnes, M.P., Minister of Transport. Some drawings 
of the general lay-out of the tunnels are reproduced in 
Figs. 1 to 4 above, but before referring to them in 
detail the reasons for their construction may be 
given. The project dates back to the year 1936, when 
the Commissioner for the Special Areas concerned 
reported that improved facilities for crossing the Tyne 
were needed to assist in the full development of the 
Tyneside area. This area may be considered as a 
rectangle extending 15 miles on each side of the river 
and 15 miles inland from the river mouth. It contains 
the towns of Gateshead, Newcastle, South Shields, 
Sunderland, Tynemouth, and Wallsend, the total pre- 
war population of the area being 1,450,000, of whom 
1,320,000 were situated east of the western boundary 
of Newcastle. The southern part includes Durham, 
and the northern one includes Blyth, Morpeth, and 
the Northumbrian coast resorts. It is hardly necessary 
to point out that the concentration within the area of 

fields, shipyards, engineering workshops, steel- 
works and docks involves heavy traffic movements 
across the river, which traffic must at present use either 
the Shields ferries or the Howdon-Jarrow ferries, or 
enter Newcastle and cross by the steel arch bridge ; 
this last resulting in severe traffic congestion in the City. 
A high proportion of northbound traffic crossing this 
bridge was shown, by pre-war traffic observation, to 
disperse eastwards along the north river bank, the 
southbound traffic dispersing similarly along the south 
bank or towards Sunderland. These streams are met 
by the trans-river traffic across the ferries, which 
is considerable. Only pre-war vehicular 8 are 
available, an example being that the average daily 
traffic across the Howdon-Jarrow ferry rose between 

April, 1937, and April, 1938, during which period the 
ferry became toll-free, from 202 vehicles to 1,546 
vehicles. In May, 1940, the average daily traffic con- 
sisted of 1,230 cyclists and 6,400 pedestrians. 

It will be evident from the above brief account of 
present conditions that the new triple tunnel, when 
in full commission, will serve the useful function of 
linking directly the two inter-dependent halves of the 
Tyneside community, since with its approach roads, 
the tunnel will join the main northern road, A.1058, and 
the main southern road, A.184. Ultimately the tunnel 
will be connected by outer approach roads with the 
Great North Road at Seaton Burn, north of Newcastle, 
and with the Birtley by-pass road to the south. Of 
the three tunnels mentioned above, one is for pedes- 
trians and one for cyclists, and work is being started 
on them first. It is estimated that they will take two 
years to complete ; work on the main vehicular tunnel 
18 not being commenced until they are finished. The 
two smaller tunnels will be about 900 ft. long and will 
te easy communication between Howdon, a 

istrict adjacent to Wallsend, on the north side of the 

Tiver, and Jarrow on the south side. The points of 
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converging about the quay line on both sides of the 
river into a common entrance and exit. It will be 
evident, however, from the steepness of the gradients 
at these terminals, as seen in the longitudinal section, 
Fig. 1, that the customary easy slopes have been 
abandoned. In place of them the provision of twin 
escalators for the use of cyclists has been adopted for 
the first time in this country. Tunnels at Rotterdam 
and Antwerp have been equipped with escalators for 
some years and it is stated that no difficulty has been 
experienced, even during peak hours, in carrying thou- 
sands of cyclists and pedestrians. In addition to the 
escalators on the Tyne tunnels a lift will be provided. 
A circular entrance wg will house the concourse 
for the escalators, but the lifts have separate buildings. 
This arrangement will be clear from Figs. 1 and 2. 
One of the reasons for the adoption of the escalators 
is that experience in the Mersey Tunnel has shown that 
cyclists find difficulty in riding up long inclines at the 
exits of tunnels; the escalators will, in this case, 
provide a mechanical means of negotiating the differ- 
ence in levels. Moreover, since cyclists will not be 
allowed to mix with the fast traffic in the main vehicular 
tunnel, this traffic will have a free run and cyclists a 
much greater measure of safety. The two tunnels will 
be situated side by side under the river at a level which 
will — the ultimate dredging of the river bed to a 
depth of 50 ft. at low water ordinary spring tides. The 
gear tunnel, of which a cross section is given in 
ig. 3, will have a finished internal diameter of 10 ft. 3in. 
The finished internal diameter of the cyclists’ tunnel 
will be 11 ft. 9 in. Both tunnels will have cast-iron 
linings of similar type to those used in the London tube 
railways, and will be finished with concrete and glazed 
tiling. They will be effectively lighted and ventilated. 
In view of the nature of the river bed, construction will 
be effected under compressed air. The sections Figs. 3 
and 4 show drainage and ventilation spaces under 
the roadways which are, roughly, 7 ft. wide for the 
pedestrian tunnel and 9 ft. 6 in. wide for the cyclists 
tunnel. 
The roadways fall in the main central section of 
545 ft. with a gradient of 1 in 500 towards the svuth, 
and at each end is a shorter portion with a gradient 
upwards to the entrances of 1 in 15, which portions 
terminate in a level concourse, 30 ft. long, from which 
the escalator shafts rise at an incline of 30 degrees. 
Near the level portions there are cross connections 


between the two tunnels and the access to the 
lift shafts. The circular entrance buildi stand on 
areas which will eventually be covered with turf, with 


concrete approaches 20 ft. wide. The south building is 
clese to the Jarrow ferry landing stage and that at 
Howdon close to the Howdon landing stage. The two 
smaller tunrels are not, strictly speaking, parallel to 
the main vehicular tunnel which runs exactly north 
and south but the divergence is not great. 

The main vehicular tunnel is indicated only in Fig. 2, 
and no levels or other particulars are ‘available at the 
moment. It is to have an internal diameter of 
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two carriageways, each 22 ft. wide, two cycle tracks 
9 ft. wide and two footpaths 6 ft. wide, the latter, of 
course, connecting with the approaches to the entrance 
buildings of the smaller tunnels. The layout of the 
approach roads near the entrances to the tunnel as a 
whole will be planned in such a way that, should a 
second vehicular tunnel ultimately be found necessary, 
this second tunnel will also serve them. The estimated 
cost of the scheme presented to Parliament was 
3,600,000/., of which sum the Ministry of Transport 
has agreed to centribute 75 per cent. The work is 
being undertaken by the Tyne Tunnel Joint Committee 
of the Durham and Northumberland County Councils. 
The consulting engineers are Messrs. Mott, Hay and 
Anderson, 9, Iddesleigh House, Caxton-street, London, 
8.W.1. 





125-H.P. DIesEL OMNIBUSES FOR MANCHESTER.—Of 
the 200 motor omnibuses which Messrs. Leyland Motors, 
Limited, Leyland, Lancashire, are supplying to the 
Manchester Corporation, 100 will be fitted with 125-h.p. 
Diese] engines and Synchromesh gearboxes. It is stated 
that this will enable the gear-change time to be reduced 
from 3 ds to 1} ds. A new engine mounting 
will be used to isolate vibration from the passengers. 








RE-FUELLING AIRCRAFT OVER THE ATLANTIO,—Re- 
fuelling tests in mid-air were carried out recently by Air 
Vice-Marshal D. Bennetin an adapted Lancaster bomber. 
These tests took place during a double flight between 
this country and Bermuda, a total distance of 8,000 
miles, fuel being taken on board over the Azores from a 
special tanker aircraft on both the outward and inward 
journeys. The flights, which are sponsored by the Ministry 
of Civil Aviation, are to be repeated weekly until the 
middle of August. 


Raltway ReLLING STOCK For. Yrecst.avia.—A con- 
siderabic =xx.0unt Of rauway rolling stock bas already 
been sent by the United Nations Relief and Rehabilita- 
tion Administration to European countries and a further 
consignment is being dispatched this week to Yugoslavia. 
This includes ten shunting locomotives from American 
surplus stores, four workshops, each comprising six 20-ft. 
wagons, and four bogie well wagons. Sixty-five Libera- 
tion locomotives are also being sent. A further 30 loco- 
motives are being dispatched to Poland and 15 to 
Czechoslovakia. 





INTERNATIONAL AIR RaLiy.—An international rally 
for light aircraft from all over Europe will be held at 
Derby Airport on Saturday, June 21. The object of this 
gathering, which has been organised by the Derby Aero 
Club and the Royal Aero Club of Great Britain, is to 
enable the hospitality so often extended to British pilots 
on the Continent to be returned. A number of jet- 
propelled aircraft will take part in the flying display, 





29 ft. 3 in. and the roadway will be 22 ft. wide. No 
approaches are shown in Fig. 2. The approach roads 
to the main tunnel will be about four miles in length 





emergence are indicated in the plan, Fig. 2, the tunnels 


to give the necessary easy gradients. They will have 





including a “‘ Meteor” powered with two Rolls-Royce 
gas turbines. There will be numerous small aircraft from. 
the Continent, including a Bucker-Bestman and a Piper 
Super cruiser. 
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AUTOMATIC REGULATORS AND 
SERVO MECHANISMS. 


A USEFUL survey of existing knowledge and practice 
is given in fifteen papers on automatic regulators and 
servo mechanisms which were presented to a Conven- 
tion arranged by the Measurements Section of the In- 
stitution of Electrical Engineers. This was held on 
Monday, May 19, and the three following days. The 
majority of these communications were concerned with 
practical applications, but after the Convention had 
been formally opened by the Minister of Supply (the 
Rt. Hon. J. Wilmot) Dr. A. L. Whiteley dealt with 
“* Fundamental Principles of Automatic Regulators and 
Servo Mechanisms.” He said that the primary function 
of the class of apparatus considered, which was known 
PY different names, was to maintain accurate control 

& quantity, this quantity being generally associated 
with the output of a process or assemblage of machines. 
If accurate control was to be maintained automati- 
cally the controlling device must be supplied with 
information regarding the required value of the 
quantity. This information was called the input 
quantity or input signal. The device then compared 
the input with the output quantity and set up a restor- 
ing action, which reduced any difference to a minimum. 
The output quantity could be fed back to the mechan- 
ism by mechanical, hydraulic or other links, the 
essential basis of the system being a “‘ closed loop,” 
consisting of the controlling element and the feed back 
connections. 

Such a circuit enabled, say, a voltage proportional 
te the speed of a controlled shaft to be produced by a 
direct-current tachometer generator and to be fed back 
to the input end of the system, so that a rise in speed 
reduced the overall generator excitation. Altho 
this provided a simple form of close control it was 
an over-simplification of true servo action, as transient 

, such as time of decay of flux with ent 
reduction in armature voltage, were neglected. These 
transients caused exchange of energy between the 
driving and the driven systems and, due to time 
delays, might set up oscillations, which in complex 
systems might be of increasing magnitude. To over- 
come this state of affairs, which was commonly known 
as hunting, without the sacrifice of desirable charac- 
teristics, was one of the greatest difficulties in the 
design of this type of control. In the example taken, 
the speed controlled the tachometer-génerator voltages 
and, unless these were accurately related, good con- 
trol could not be obtained. Thus, accurate overall 
performance was dependent on accurate metering 
arrangements,.as only in a few cases could the output 
and input quantities feed errors, directly into the 
system. In the case of electrical servos, means must 
be available for converting accurately angular position, 
speed, temperature and other quantities into an electri- 
cal quantity, usually a voltage. 

There was a marked difference between remote 
position control servo motors and industrial automatic 
regulators with process controllers, as far as the time 
scale was concerned. The response of the process 
controllers was often relatively slow, since the time 
lags associated with the thermal capacity of boilers 
and the volume storage effects of flow controllers gave 
response times measurable in minutes or hours. On 
the other hand, remote position control servo motors 
had to settle down in a fraction of a second after a 
small disturbance and in a few seconds after a large one. 
As far as industrial automatic regulators were con- 
cerned, they seldom had to work at the speed of remote 
position control units, although the speed of response 
was tly of the same order. 

One of the methods of stabilising a 
time derivatives of the error to be applied to the control 
characteristic. This had, however, two disadvantages : 
the time derivatives were hard to obtain and if reliance 
were placed on them alone the system was liable to be 
overstressed. As, however, the speed of response of a 
system was increased by the use of a control function 
with com ts proportional to the derivatives of 
error, if a lower speed of were needed in’ 
of error might be effective and could be used. This 
form of stabilisation was known as “ reset’ action. 
Several types of input network giving the correct con- 
trol characteristics for stabilisation were available. 
Special stabilising feed back from some later part of 
the main control sequence, usually through some modi- 
fying network, could also be used. This type of stabi- 
lisation was nearly always negative, that is at fre- 

ies which were relative to the icular system, 

‘signal delivered by the feed-back loop 

Fe the error signal. 

he “ Elements of Position Control ” were dealt with 
by Professor K. A. Hayes in a paper read on Tuesday 
afternoon, May 20. in this paper, position contro} 
was taken to mean the control of the motion of a body, 
that is, its displacement, velocity or acceleration, and 
not displacenient only. Position-control systems were 
used for two main purposes: to control the motion of 
a load, this motion being the controlled condition of 


stem was for 





the complete system, and to cause the movement of 
part of a more extensive control system for controlling 
some condition other than motion. In general, the 
behaviour of the load in the former application was 
determined by the kinetic characteristics, such as the 
inertia and friction, of the body being moved, while 
in the latter application the kinetic characteristics had 
little or no leona on the complete control system. 
The purpose of all position-control systems was to 
keep the displacement, velocity or acceleration of the 
load in correspondence with the displacement, velocity 
or acceleration of the input element. most 
common type of input signal for a position-control 
system, not forming part of a more extensive control 
system, was a movement caused by a human being. 
In this connection the human being’s principal im- 
perfections were a finite time lag (or dead time) of at 
least 0-2 second ; a finite threshold of perception of 
the need for action ; a tendency to make an approximate 
correction, to wait an appreciable time to assess the 
remaining error and then to make a further correction ; 
an apparent tendency to generate higher frequency 
movements when following a lower frequency target ; 
a tendency to rapid fatigue, if called upon to maintain 
muscular effort, visual concentration or a particular 
mental concentration ; and, finally, the fact that his 
operating characteristics were very much worse in 
times of danger or other excitement. The general 
effect was to make the input signal to the position- 
control system more jerky than the movement of the 
target, even when so-called aided-laying was em- 
ployed. The result was that any time-derivative of the 
input signal would be so jerky as to be quite unusuable 
for sharing in the control of the torque developed by the 
drive or servo motor. Where there was no human 
operator, the use of time derivatives was again ex- 
cluded by the exaggerated effects in the derivatives of 
any cam or following errors. In general, therefore, the 
use of the input signal to determine to any extent 
the action of the controlling element was avoided in 
most position-control equipments. 

The primary features of the loads, the movements of 
which were controlled, by ition-control systems, 
were inertia and friction. condone characteristics 
were unbalance, either static or dynamic, in the moving 
parts, resilience and backlash in the mechanical parts 
of the drive, imperfections in the gears or bearings, 
flexibility in the frame or mounting, and any dis- 
turbances the load was likely to suffer. The complete 
system consisted of the directing device, the position 
controls themselves, whether monitored or not, and 
the load, which had to be driven with a motion deter- 
mined by the motion of'the directing device. In 
general, the input element and the load were separated 
by a considerable distance, thus entailing an electrical 
link between the two. Unmonitored dis ment- 
displacement systems were generally used for remote 
position control and consisted of an input element or 
transmitter and a driven motor or receiver. The 
electric er supply was connected to the trans- 
mitter, the moving part eden was oe ae by we 
input signal, so varying the ric currents fed to the 
bbe Direct, Lane and three-phase current 
were employed in a number of different ways. In 
displ t-displa t servo systems the input 
signal was a dis ent (usually angular) of the input 
element and the controlled condition was the dis- 
placement (again usually angular) of the load. The 
action required of the servo motor in order to rotate the 
load was to develop a torque, which acting on the load 
accelerated it. Displa t-displa t servo sys- 
tems could be divided into three general classes: the 
continuous-control type, in which the torque developed 
by the.#servo motor was a continuous function of the 
error; the discontinuous-control type, in which the 
servo torque was a discontinuous function of the error ; 
and the definite-correction type, in which the load was 
moved by definite amounts at definite time intervals in 
the direction tending to reduce the misalignment. 
This principle was used in the position control of the 
pen of a recording instrument by the delicate measurin 
movement and in the automatic position control of the 
electro:'es in some searchlight lamps. 

“The Use of Servos in the Army during the Past 
War” was dealt with in a paper by Brigadier 
E. H. J. Douch, which was also read on Tuesday 
afternoon, May 20. As the title implies, the principal 
applications of servo mechanisms to Army weapons 
during the past war were described in detail. ese 
included the remote power control of the 40-mm. and 
3-7-in. fixed anti-aircraft gun mountings, the various 
types of control gear and radar equipment used on 
searchlights, and the several patterns of anti-aircraft 
predictors. 

A paper on “‘ The Nature of the Operator’s Response 
in ual Control and Its Implications for Controller 
Design,” by Professor A. Tustin, followed. In this a 
number of tests that had been made in the course of 
the development of controls for electrically-rotated 
turrets in tanks were described. The equipment used 
consisted of a motor-driven turntable, on which the 
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observer, his sight and the controller were moun 
and a moving target. The latter moved backwand, 
and forwards in a horizontal straight line with variabj, 
velocity. The controller was of the type used in ¢ 

in which a spade-grip handle was operated by twistjn, 
right or left through 45 deg. to produce right or left 
movement of the turntable. All the contro! system, 
were basically displacement-speed controls, i.e, , 
displacement of the control handle caused the ture 
to rotate at a speed proportional to that displacement, 
The response relationship between the movemvnt made 
by the operator’s hand, and the error and its variation, 
as seen by the eye, was found to be non-linear, altho 

it was possible to use the nearest linear law, namely 
that the speed of the handle movement was cd pendent 
both on the error and the rate of change of error, 
subject to a time delay corresponding to that involved 
in nerve transmission. The actual movement departed 
from this relationship in being intermittent or jerky, 
and subject to apparent haphazard variations. Ay 
analysis of the results showed that the theory applicable 
to linear automatic servos could be applied to the 
problem of manual control, and, by the use of “ lag. 
compensating ” networks or elements, feed-back anq 
other methods of improving the performance of auto. 
matic servos, the “aided-lay” principle could he 
achieved. 

The programme on Tuesday evening opened with g 
paper by Commander J. O. H. Gairdner on “* Some Servo 
Mechanisms used by the Royal Navy” in which it 
was pointed out that in naval gunnery, especially jn 
anti-aircraft systems, it was necessary for the gun to 
be kept continuously laid on the target with a high 
degree of accuracy regardless of the ship’s movements, 
This implied complete automatic operation of the gun 
from the calculating position. Automatic operation 
was also necessary in every link of the coupled sfstem, 
which constituted a modern fire-control arrangement, 
The horse-powers involved in moving the large masses 
were considerable. For example, with a 20-deg. roll, 
a 4-in. twin mounting ing in a ship with a 10-second 
period required 153 peak hp. to give a maximum 
acceleration of 45 deg. per second, Information had 
also to be supplied to the gun from the computor, 
which in turn received data from the director. The 
number of servo systems which were interlocked 
together in a typical installation might be as many as 
nine. The ly systems used in 1933-34 utilised 
Magslip control. This, in turn, operated the valve gear 
of the hydraulic engine, which rotated the mounting. 
Electronic amplification, however, was now being used, 
the main machinery being operated either electrically 
or hydraulically. The former had the advantages of 
simplicity in construction and was quieter and cleaner. 
Its production was more suited to British war potential; 
the servo was little influenced by temperature changes, 
and the thermionic amplifier was more flexible than its 
hydraulic counterpart. There was also less fire risk. 
On the other hand, the hydraulic system was lighter 
than the electrical for a given bulk or power, it had s 
higher potential torque-inertia ratio, and henee used 
less power to accelerate its own mass, If properly 
made and supplied with clean oil, it should last indef. 
nitely. There was, in fact, a healthy state of competi- 
tion between the two systems, both for power drives 
as a whole and for small servo mechani The need 
for reliability could not be overstressed; it must be 
proof in the fullest sense against the elements, the 
impact and the operator himself. 

paper on “ Data-Transmission Systems,” by Mr. J. 
Bell, followed, in which an historical account wa 
iven of the methods that had been employed in the 
ighting Services for the transmission of data during 
the past 50 years. Until 1922, these were mainly of 
the “step-by-step” type, but work was then com- 
menced in the iralty Research Laboratory with s 
view to the provision of self-synchronous transmissions. 
For various reasons, an endeavour was made to produce 
a system operating on direct-current, and, with this end 
in view, various instruments were made, tested 


&| finally abandoned. At this stage, a requirement arose 


for the remote power control of naval searchlights, and 
the combined development took place of a suitable 
transmission system and an oil unit servo for this pur 
pose. Efforts were also made to produce a receiver, 0 
indicator, for pointer operation only. This led to the 
development of the ip, or magnetic slip-ring 
indicator, which had since been produced in lam 
numbers for both the Navy and Army. So far 
servo applications were concerned, the indicator could 
not be used for any mechanical operation without 
serious loss of accuracy, since its torque output w# 
only 0-005 oz.-in. per degree of misalignment. It 
could, however, be operated, by servo by means of a! 
optical follow-up system. Nearly one hundred t, 

of data-transmission elements had been developed 
this system alone, in four frame sizes of different cor 
lengths. The standards were the 2-in, and 3-in. siz#, 
but smaller types had been in production for some tim 


(To be continued.) 
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500-FT. RADIATOR MAST FOR mentioned that the difficulty of erecting the pivoted ‘* SWIRLYFLO’”’ FIRE-TUBE 

































































BROOKMAN’S PARK TRANS- 
MITTING STATION. 


Wiru the object of improving the reception of the 
Home Service programme, which is transmitted on a 
wavelength of 342-1 m., the British Broadcasting Cor- 
poration recently entrusted British Insulated Callen- 
der’s Cables, Limited, Norfolk House, Norfolk-street, 
London, W.C.2, with the design and erection at the 
Brookman’s Park station near London, of a loaded 
mast radiator with an on >. This 
mast was originally designed for use at the station at 
Ottringham, where it would have been one of an inter- 

yed pair supporting a complicated aerial system. 

nder t itions, it would have had to wi d 
considerable loading due to the aerials. It has now 
been adapted for use as a single vertical radiator. 

The mast, which is illustrated by the photographs 
reproduced in Figs. 1 to 4, on page 500, is 500 ft. high, 
and its cross section is an equilateral triangle with 
6 ft. 3 in. sides. This form of construction has the 


process after fabrication, so as to minimise the cost of 
painting and other maintenance; and 

i oS oe pe Se eee as 
cleated to form the composite mem! The 
maximum at i 
200 tons. The t of the mast iteelf is 


Since the mast itself performs the functionof an aerial, 
it is insulated from earth by supporting the 
on which it stands on three insulators, as 
shown in . 1. These i 
cylinders, 1 ft. long, which located in position by 
projections on the base-plate and on the p!ate carrying 
the ball-and-socket joint of the pivot. Arrangements 
are so that hydraulic jacks can be inserted 
and the tower lifted should it be necessary to change 
the insulators. The mast is kept vertical by means 
of guys which are attached to it at the 100 ft., 200 ft., 
300 ft., 400 ft. and 500 ft. levels. These guys are 
anchored to concrete blocks the weights of which are 
sufficient to resist the respective uplift loads with a 
factor of safety of two. i 
both from the tower and earth 
tial in them must be kept within reasonable limits, 
Lapp insulators are inserted every 75 ft. throughout 
theirlength. The guys at the 400-ft. level can be seen 
in Fig. 2; it will be noticed that they are in duplicate. 
This precaution, which is repeated at the 500 ft. level, 
is a relic of the war-time practice designed to minimise 
the risk of failure due to enemy action. 

Being pivoted to the base, the 400-ft. section of the 
mast can be considered, from the point of view of wind 
loading, as a beam continuous over the intermediate 
guy points and simply supported at the base and 
the top. The guys are, therefore, required to provide 
definite reactions at each point of support under 
loading conditions, while all the supporting points must 
lie on @ straight line, which is deflected from the 
vertical by a specified maximum, in this case 0-75 per 
eent. of the height. To achieve these results, initial 
tensions were applied to all the guys in still air. In 
calculating the wind reactions on the mast and guys, 
the horizontal deflections at the guy attachment 
points and the tension in the inoperative or leeward 
guys, were taken into account. As a further pre- 
caution, the guy ropes themselves, which consist of 
seven strands, each of 19 wires, with a tensile strength 
of 100 to 110 tons per square inch, were pre- 
stressed at the makers’ works, in order to reduce 
the amount of inelastic stretch caused by the bedding 


As originally designed, the mast had a pivot at the 
400-ft. level for mechanical reasons. When it was 
decided to use it as an aerial, advantage was taken of 
this feature to introduce a section insulator at this 
point. This insulator, which is shown on the pe 
in Fig. 3 and in position in Fig. 4, consists of three 
oil-filled —— tubes, 30 in. long, which were 
— Messrs. Electrical Transmission, Limited, 
Sto ‘Trent, and are closed by a steel plate top 
and bottom, These plates are connected by fabric 
cores, which were pre-stressed during assembly so that 
the in remains in com ion even when the 
unit is subjected to considerable bending loads. To 
minimise these bending loads, the pivoted joint has 
been retained immediately below the insulator. The 
top 100 ft. of the tower can, therefore, be considered as 
a simply-supported beam, which is stressed by Dendlig 
due $ the Shaft toad, sind try on; hated cba I 
due to the head guys, Although the erection of a mast 
of this type presented no major problem, it may be 


joint at the 400-ft. level was overcome by providing 
false steelwork at this point, so that the mast was of 
uniform section throughout. 

The top 100-ft. of the tower is fed electrically from 
the lower section through a loading coil and, as its 
capacity can be varied, it acts as a “‘ tuned”’ section, 


which considerably increases the effective heigiut of | ® 


the mast, The loading coil, which can be seen in Figs. 
Sone 6. eee i dieactce, Oe ee 

° . our-core Pyrotenax copper-sheathed 
cable, The copper sheath is bonded to the 400-ft. 
section at one end of the coil and to the 100-ft. section 
at the other, and carries the radio-frequency current of 
about 50 amperes. The variable capacity consists of 
six 30-ft. tubular beams of light gauge steel, which 
radiate from the top of the mast and are interconnected 
by wires so as to form two sets of three. Each set is 
arranged so that it can be lowered to the tower, thus 
altering the capacity to earth. To ensure the electrical 
continuity of the two sections of the mast, a copper 
bonding wire is run down each leg and is fixed by 
to hold it about 8 in. away from the steel, 

A ladder is provided inside the tower to 
to the platform at guy-attachment and o 
light levels. There are ten obstruction li 
top and intermediate levels, which are su through 
two of the cores of the Pyrotenax mentioned 
above. ae ovo cence oes ee 
circuit to which connection can be made at the 400-ft 
and 500-ft, levels. 


ive access 
ruction- 
ts at the 





CATALOGUES. 


Sand Flotation Plant.—An illustrated description of 
the Chance sand-flotation process for cleaning coal has 
been issued by Fraser and Chalmers Engineering Works, 
Erith, Kent. 

Tungsten-Carbide Tools.—We have received from 
Messrs. Protolite, Limited, Upper Woburn-place, London, 
W.C.1, several leafiets illustrating their tungsten-carbide 
bar-drawing dies, tube-drawing dies, “ Prolite” lathe 
files, and “ Prolite ” tube-drawing ‘plugs. 


Machine-Tool Equipment.—A descriptive catalogue 
illustrating machine-tool accessories and general machine- 
shop equipment has been received from Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware Road, The 
Hyde, London, N.W.9. 


Double-Sided Power ivss.—Messrs. F. J. Edwards, 
Limited, 359-361, Euston-road, London, N.W.1, have 
sent us a leaflet describing a double-sided power press 
capable of exerting a pressure of 125 tons. The stroke 
is 6 in. and the distance between the columns is 31 in. 


Industrial Lighting.—A memorandum on Lighting in 
Industry has been issued by The Electric Lamp Manu- 
facturers’ Association of Great Britain, Limited, 2, 
Savoy-hill, London, W.C.2. The subject is compre- 
hensively treated and copies are available for those 
specifically interested. 


Ferro-Alloys, Powder Metals, etc.—Messrs. Murex, 
Limited, Rainham, Essex, have sent us a series of booklets 
describing typical products, such as carbon-free ferro 
alloys, aluminium, copper, nickel, titanium alloys, etc. ; 
metallic carbides; pure metal and alloy powders; and 
fine chemicals of compounds of molybdenum, tungsten, 
etc. 


Tank-Type Boilers.—The Farrar Boilerworks, Limited, 
Newark-on-Trent, has marked its 60 years ef existence 
by the issue of a “ Diamond Jubilee ” catalogue, which 
describes the various types of boiler manufactured by 
the firm. These include cross-tube and multi-tube 
vertical boilers, horizontal boilers of different kinds, 
agricultural and dairy boilers, etc. Equipment is 
supplied for firing with solid fuel, gas, or oil. 


Toolroom Lathe——We have received from Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9, a leafiet illustrating the No. 1 
precision lathe for toolroom use made by Messrs. C.V.A. 
Jigs, Moulds and Tools Limited, Hove. The lathe has a 
swing over the cross slide of 63 in. and the distance 
between centres is 20 in. Twelve spindle speeds are 
provided and the screwing range is from 3 threads to 
92 threads per inch using the quick-change gearbox. 


Heat-Treatment Furnaces.—Messrs. Wild-Barfield Elec- 
tric Furnaces, Limited, Watford, have sent us a leaflet 
describing the latest form of their ‘“‘ Hairpin-Minor ” 
electric furnaces for preheating, hardening, carburising, 
normalising and annealing, and for vitreous enamelling. 
This furnace is made in two sizes, one with a rating of 
12 kW, a chamber 24-in. long and a door opening of 
12 in. by 63 in., and the other with a rating of 20 kW, 


a chamber 30 in. long, and a door opening of 15 in. by | i 
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disposed in 
a manner such that the exterior of the tube bears a 
blance to a three-stranded cable. 
interior contour of the tube is, therefore, not circular, 
but, as will be evident in the cross-section, Fig. 3, 
has three lobes. The advantage of this construction 
over a truly circular tube is not immediately apparent, 


since, despite appearances, the periphery of a cross- 
¥ section of» Swirlyflo tube is identical with that of the 


rent circular tube, so that the heating surface per 
‘oot run remains ; but there are established 
advantages nevertheless. Firstly, because 

due to the free passage of a central core 
cannot occur; secondly, because the internal crests 
of the inwardly- enforce continual 


pressed grooves 
| impingement of the hot gas on the water-cooled walls 


Sow we cae oe ie Sais and, Sees because 
the speed of the gas flow is increased. 

Various attempts have been made in the past to 
break up the ineffective core in a plain circular 
tube, chiefly by the use of the so-called retarder, one 
form of which consists of a helically-formed steel strip 
and another of a series of transverse baffles strung on 
an axial rod. Although these devices, when clean, 
had a limited effect in disturbing the gas core, they 
were practically valueless in improving the rate of 


inwardly-pressed grooves, ensures a state 
of continual turbulence, with constant impingement 
of the gas on the tube surface and an increase of speed 
of the gas flow, all of which factors combine to increase 
the heat transfer rate while not offering any impedi- 
ment to sweeping ; it is claimed that the rate of heat 
transfer may be increased by as much as 60 per cent. 
compared with a plain tube of the same external 
diameter. The tube shown in Fig. 3 is 3} in. in external 
diameter by 6 L.S.G. thick, but the same proportion 
is followed in all the sizes of tubes 

The helical pitch differs, however, being 21 in. for a 
3}-in. tube, 18 in. for a 3-in. tube, 12 im. for a 2-in, 
tube, and so on. The ends of the tubes are re-rounded 
for expansion into the tube plates in the usual way 
and the tube plates, of course, need to be tied together 
by the usual screwed stay tubes, but although the 
Swirlyflo tube is not so rigid longitudinally as the plain 
tube, and does not therefore impose so much stress on 
the tube plates in the unstayed areas, we understand 
that no additional staying is required by Survey regu- 
lations, a characteristic which enables the worn out 
plain tubes of a boiler to be replaced by the more 
effective Swirlyflo tubes while the original stay tubes 
can be left im place. The thickness of the Swirlyflo 
tube, due to the method of manufacture, is greater 
than that of a plain tube of the same external diameter, 
and it is therefore claimed that the life of the tube 
is longer. 

The auxiliary boiler shown in Figs. 4 to 6 is for a 
marine installation of two Mirrlees 12-cylinder, four- 
stroke cycle, 820 brake horse-power oil engines. Steam 
is required for ship purposes, auxiliaries, heating, etc. 
The boiler is arranged for oil firing as well as for firing 
by the exhaust gases from the engine. When the 
engines are to be run on open exhaust, for example, 
when starting up or manceuvring, the boiler has to be 
by-passed. Again, i 
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divided, its central compartment being a smokebox 
situated above the central furnace for oil firmg, while 
the two flanking compartments are gas-outlet boxes. 
These also have removable covers. All three sections 
of the tube heating surface have Swirlyflo tubes 4 ft. 
long between the tube plates. Each of the gas-fired 
sections has 34 such tubes, 2} in. in external diameter 
by 11 L.S.G. thick, and seven plain screwed stay tubes. 
These sections are, of course, of the single-pass type. 
The centre section, which is of the return-flow type, 
the first pass being formed by the furnace, has 27 
Swirlyflo tubes, 2 in. in external diameter by 11 L.S.G. 
thick, with six screwed stay tubes. The boiler is 
designed for a working pressure of 60 lb. per square 
inch and the output from the exhaust gases, when 
both engines are running, is 400 lb. of steam per hour, 
the same output being obtainable from the oil-fired 
section, by increase of fuel eonsumption when the 
gas-fired sections are not functioning. 

The arrangement of the various pipes to give the 
different working conditions of the boiler shown in 
Figs. 4 to 6, is illustrated in Figs. 7 and 8, and is 
practically self-explanatory. There is a silencer for 
each engine into which the exhaust gases discharge 
whether they are first passed through the boiler or 
not. The inlet and outlet pipes are cross-connected, 
with a single butterfly valve in the connecting pipe ; 
when this valve is opened, the* boiler is, of course, 
by-passed, no isolating valves being necessary since 
the path from engine to silencer is then the most 
direct way for the gas flow. The chimney for the 
oil-fired section of the boiler is independent of the gas 
outlets, and discharges directly into the atmosphere. 

The vertical boiler, the upper tube plate of which is 
seen in Fig. 1, is for coal-firing by hand or by mechanical 
stoker. The mechanical stoker is housed in a water- 
cooled furnace, terminating at the bottom in a shallow 
steel skirt normally supporting the grate when the 
boiler is hand-fired. The vertical tubular boiler is an 
old type, but, apart from the fitting of the Swirlyflo 
tubes, that shown in Fig. 1 is noteworthy for a departure 
from conventional practice in the arrangement of the 
tubes. A common practice is to pitch these evenly 
over the tube plates, with the result that they are 
difficult of access, for scaling, in the water space. In 
the boiler shown the tubes are arranged in three nests, 
triangular in and there is also a central space 
large enough for a man to work in. Access to this 
space is obtained through the manhole in the shell 
just visible on the right. The tube plates in way df the 
manhole are supported by a row of staggered stay tubes 
on each side of the passage. The other two areas 
without fire tubes have a central stay tube for this 
purpose. Apart from facilitating cleaning, this tube 
arrangement improves the boiler circulation. The 
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tubes discharge into a common smokebox with a central 
chimney and have portable covers in way of the 
tube nests for internal sweeping. The boiler has a 
heating surface of 627 sq. ft., and an output of between 
4,500 Ib. and 5,000 Ib. of steam per hour from and at 
212 deg. F. The working pressure is 100 Ib. per square 
inch. The boiler shown is one of four constructed for 
the Ministry of Works, the previous boilers of this 
type having a conventional water-jacketed furnace 
for hand-firing with coal. 

The construction lends itself well to waste-heat 
boilers or economisers fired with the exhaust from gas 
or oil engines, and the performance data for an installa- 
tion of this class may be given. The exhaust gases are 
from a Crossley-Premier vis-a-vis oil engine of 1,400 
brake horse-power, and the evaporation is 1,300 lb. 
of steam per hour at a “ws pressure of 80 Ib. per 
square inch, that is, 0-928 lb. of steam per brake 
horse-power hour. The boiler is 4 ft. 6 in. in diameter 
by 9 ft. 6 in. between the tube plates. There are two 
nests of tubes, each consisting of 39 Swirlyfio tubes, 
2 in. external diameter by 10 L.S.G. thick, and 10 stay 
tubes, 2 in. external diameter by % in. thick. The 
gas-inlet chamber at the bottom is divided by a vertical 
partition to give individual flow to the exhaust from 
each cylinder; there is a common outlet box at the 
top. When fired with waste gases from such installa- 
tions as re-heating furnaces either the vertical con- 
struction or the horizontal construction with double- 
pass tube nests may be used. 

The horizontal boiler shown in Fig. 2 is a small dry- 
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back low-pressure boiler fitted with automatically- 
controlled oil-firmg apparatus, the feed water and the 
furnace air supply being also automatically controlled. 
The shell is 2 ft. 6 in. in diameter and the length between 
the tube plates is 4 ft. There is a plain cylindrical 
furnace, 1 ft. 3 in. in diameter, opening into a dry-back 
combustion chamber lined with firebrick. From this 
chamber, 18 Swirlyflo tubes, 2 in. in external diameter 
by 10 L.S.G. thick, lead back to the smokebox situated 
above the oil-fuel burner. There are no stay tubes 
since the working pressure is only 7} lb. per square inch. 
The total heating surface is 574 sq. ft. and the specified 
output was 350 Ib. per hour from and at 212 deg. F. 
The output on the official test, however, was 430 Ib. 
per hour from and at 212 deg. F. This is equivalent 
to just under 7-5 lb. of steam per square foot of heating 
surface from and at 212 deg. F. The output per lb. 
of fuel oil was 13 lb., and the thermal efficiency, with- 
out lagging, was 78 percent. This efficiency is reflected 
in the flue-temperature, which was only 550 deg. F., 
certainly a low figure with tubes as short as 4 ft. 

At this point certain experimental data on which the 
Swirlyflo design in pistes 9 based may be referred to. 
These data resulted from experiments made in the 
laboratory of the City and Guilds College by Dr. 
Margaret Fishenden and Dr. O. A. Saunders. Three 
pairs of tubes having external diameters of 2} in., 
1? in., and 1} in., respectively, were employed, each 
pair consisting of an ordinary plain cylindrical tube 
and a Swirlyflo helical tube. All the tubes were 
10 ft. 6 in. long between the tube plates of the horizontal 
trough in which they were immersed and through which 
water was at the rate of about 1 gallon per 
minute. inlet temperature of the water varied 
between 65 deg. and 70 deg. F., and that of the outlet 
water from 75 deg. to 105 deg. F. The produets of 
cofnbustion passed through the tubes were those from 
town gas burnt in a small chamber, and were dis- 
charged from the tubes into a main flue. The volume 
of the flow of the combustion gases was calculated from 
the known volumes of gas and air as measured by a 
gas meter and a calibrated air-flow orifice, respectively, 
complete combustion being assumed. The temperature 
of the gases was measured at six positions along the 
tube by means of platinum and platinum-iridium 
thermocouples. The thermocouple junctions were 
situated along the axis of the tube and the leads 
through small vertical tubes in the tube wall projecting 
above the water surface. Insulation was effected by 
the use of small silica beads. Suitable corrections 
were made for any slight increase in the inlet gas tem- 
perature during a test. The gas velocity, of course, 
varied with the gas temperature, but its amount may 
be roughly indicated by the fact that the average of 
18 tests on the 2} in. tubes was 45-8 ft. per second for 
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“ SWIRLYFLO ” 


FIRE-TUBE BOILERS. 


MESSRS, SPANNER BOILERS, LIMITED, LONDON. 
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the plain tubes and 43-5 ft. per second for the Swirlyflo 
tubes. The corresponding averages for 18 tests of the 
1} in. tubes were 95-9 ft. per second and 90-6 ft. per 
second, respectively. The velocity through the plain 
tubes was slightly the higher, but it may be noted 
that the Swirlyflo tubes had a 12 in. length of plain 
tube welded in the centre due to manufacturing condi- 
tions obtaining at the time of the tests ; no account was 
taken of the loss of heating surface thus involved in 
tabulating the test results. 

The general conclusions from the tests may be sum- 
marised from the report, which states that, in comparing 
the plain and Swirlyfio tubes, “ the mean reduc- 
tion made possible by the use of Swirlyflo tubes is 
46 per cent. for the 2} in. diameter tubes, 26 per cent. 
for the 1} in. diameter tubes, and 27 per cent. for the 
1} in. diameter tubes.” The difference between 
efficiencies of the large and small tubes is accounted for 
by the fact that the larger the diameter of the plain 
tube the larger is the core of undisturbed gases passing 
through it. The Swirlyflo tube is, therefore, more 
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“ENGINEERING” 


The data derived from the tests were used to construct 
the curves given in Fig. 9; the curves relating to tubes 
24 in. in internal diameter, and the upper curve being 
for plain tubes and the lower one for Swirlyflo tubes. 
It will be obvious that the more rapidly the curves fall 
as the length of tube increases the greater is the amount 
of heat passing through the tube walls. As a conse- 
quence, the scale of efficiency at the left of Fig. 9 reads 
downwards. The curves also denote the gas tempera- 
ture in the tubes, the rate of flow of the gas being taken 
as 94 lb. per hour, and the water temperature outside 
the tubes being taken at 300 deg. F. improvement 
effected by the adoption of the Swirlyflo tube may be 
estimated in two ways, firstly, by taking a given length 
of tube and, secondly, by taking a given efficiency of 
heat transmission. With tubes 6 ft. long, for example, 


the | there is an efficiency reading of 53-5 per cent. for the 


in tube at point A and. one of 74-6 per cent. for the 
tube at point B. There is thus an increase 
of iency of 39-5 per cent. when the latter type of 


tube is used. Using the second method of com: 
when an efficiency of 86 per cent. is taken on the scale 





| and a horizontal line to cut both curves is run across 


the graph, it will be observed that the Swirlyflo tube 
requires to be only 8-24 ft. long, point C, as against 
the 14-8 ft. for the plain tube, point D; that is, there 
is a saving of length of tube required of 44-3 per cent., 

figure being conservatively estimated seeing that 
the test report showed a length decrease of 46 per cent. 
for the 2} in. tube. The differential scale on the right 
of Fig. 9 is only for convenience in reading off the 
vertical distances between the curves at any point, 
since the main temperature scale commences at 300 deg. 
F., the assumed temperature of the surrounding water. 





B.O.A.C, ENGINEERING TRAINING 
SCHOOL. 


One of the many difficulties encountered by the 

British Overseas Airways Corporation is the recruit- 
ment of sufficient trained engineers for ground and 
flying duties both at home and overseas. So far, 
most of the engineers have been recruited from de- 
mobilised Royal Air Force personnel, but, despite 
the large numbers which have been demobilised since 
the end of the war, it has only proved possible to 
recruit some 60 per cent. of the requirements from 
this source and, as a consequence, engineers have had 
to be obtained from aircraft factories and motor works. 
This has meant that a training school has had to be 
established, not only to train the recruits from civilian 
sources, but to educate the ex-service men into the 
methods used by the B.O.A.C. The school has been 
established at White Waltham Airfield, near Reading, 
Berkshire, where some 250 men are under training at 
the same time, the courses lasting for three months 
in some cases. The school is under the charge of Wing 
Commander M. D. Day, O.B.E., who is assisted by 
approximately 45 instructors, each a specialist in his 
own sphere. 
On arrival at the school, the prospective pupil is 
interviewed by a selection board and then undergoes 
an oral and written examination, after which he fills in a 
form, giving his previous experience. The selection 
board is then able to assess from the results of the exami- 
nation and a study of his previous experience, the type 
of training needed by the pupil. The school is divided 
into two main groups, one for airframes and the other 
for engines, and the training in each group is sub- 
divided into four separate phases, the first phase being 
common to each group. It must not be assumed, 
however, that the pupil goes h all the phases 
during one session, as one of the objects of dividing 
the course into four phases is to enable the pupil to 
put into one aes of working the knowledge 
gained during each phase, the time which elapses 
between each phase depending, of course, on the 
aptitude of the pupil. 

The first phase, which, as previously stated, is 
common to both groups, covers basic workshop practice, 
the practical side dealing with workshop machinery, 
with particular emphasis on safety precautions and 
Board of Trade while the theoretical 
training includes arithmetic and geometry with a 
view to the understanding of working drawings for 
the manufacture of fittings. After the first phase, the 
pupils for airframe and engine courses are divided into 
separate classes, and the second phase covers the 
fundamental principles governing the airframe and 
engines, respectively; instruction also is given on 
electrical and other equipment associated with them. 
During the third phase, detailed instruction is given 
on the type of aircraft and equipment in the servicing 
of which the engineer will be concerned, while during 
the fourth phase the pupil is given sufficient instruction 
to enable him to sit for the examinations set by the 
Air Registration Board. A proportion of the pupils 
sit for an M licence in — a A, Pree 
or category CO, engines, while, in addition, flight engi- 
neers sit rt the O licence, the holding of which enables 
them to operate as licensed members of an aircrew. 
The school also holds its own examinations and a 
careful watch is kept on the results of these in compari- 
son with the results of the licence examinations, so that 
the standard of training can be kept up to the require- 
ments of the Air Registration Board. For those men 
who are to specialise in instruments and electrical 
apparatus, separate courses are arranged along the 
lines indi above, the object being to obtain the 
aircraft engineer’s licence, category X. In addition, 
refresher courses are arranged to keep personnel in 
touch with the latest developments. 

Both the theoretical and practical of each 
subject are taught concurrently, as it has been found 
that this is the best method of maintaining the pupil’s 
interest. So far as ible, the practical work is 
carried out on ac aircraft; for example, basic 
rigging ing is taught on a partly stripped de Havilland 
‘* Moth ” biplane, and in this connection it is interesting 
to note that this type of aircraft’is considered still to 
be the most suitable for teaching this class of work. 
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It is, of course, not always possible or convenient to 
out instruction on an actual , a8 many 
and to overoome this di@uley, specal rigs 
to overcome , ial rigs have been 
the instructional staff. For example, a 
system, complete in every detail, has been 
bench, while, in order to 


ly visible. 
bviously, it would be uneconomical to have a 
selection of every type of aircraft at the school, as, 
from the cost involved, the space required for 
storage would be excessive. The number of complete 
aircraft, therefore, has been kept to a minimum, and 
in cases where a complete aircraft is not available, 
essential have been installed, such as a section 
fuselage, which is used to illustrate the 
method of construction and for tice in riveting on 
pe same hangar, the 
i i of the 
fuselage of a York has been i “Sita 
engines, dummy bulkheads and engine bearers have 
been constructed in the school, which are mounted on 
stands so that the pupils can learn how to change 
engines and carry out inspections, etc., under con- 
ditions similar to those encountered on actual aircraft. 
Each subject is taught in a separate classroom fully 
equipped with models, instructional diagrams and 
sectioned parts allied to the particular subject; the 
instructional diagrams have been pre in the 
school’s own drawing office. So far as i 
concerned, these arrange 
step farther and each type of engine has been allotted 
@ separate classroom, in addition to which part- 
sectioned engines have been installed in the main 
hangar, the sectioning having been carried out by the 
staff with the assistance of the pupils. Wherever 
n—. the pupils are sent to the various manu- 
rs to receive a short course on their particular 
products and this arrangement has been found entirely 
satisfactory. The equipment of the school is most 
comprehensive and includes, among many items too 
numerous to mention in detail, a small cinema which is 
used for the showing of instructional films, as well as 
for entertainment. The school is kept up to date with 
current developments by a well-stocked technical 
library, which, in addition to keeping a selection of 
standard text books, ensures that all instruction books 
and books of regulations are posted with the latest 
modifications and instructions. 





CONTRACTS. 


Messrs. SIMON-CARVES, LimITED, Cheadle Heath, 
Stockport, have received contracts exceeding 1,500,0002. 
in value for the construction of a coke oven and by- 
product plant and boilers at the Margam, South Wales, 
works of Messrs. Guest, Keen, Baldwins Iron and Steel 
Company, Limited. The existing coking plant will be 
enlarged by the addition of 60 new underjet compound 
ovens, with coke-handling and screening plant, a 2,000 
ton self-emptying coal bunker, and a complete by-product 
recovery plant, Four water-tube boilers, with a total 
capacity of 348,000 lb. of steam per hour at a working 
pressure of 600 Ib. per square inch, are to be supplied, and 
they will be able to use oil, blast-furnace gas or coke-oven 
gas as fuel. 

Messrs. Dowsetr ENGINEERING CONSTRUCTION 
LimireD, Tallington, Lincolnshire, have been entrusted 
with the construction of tank foundations, paving and 
drainage works in connection with fuelling facilities for 
oil-burning locomotives at London, Midland and 
Scottish Railway motive-power depots at Hasland, 
Staveley and Wésthouses, Derbyshire, and at Kirkby-in- 
Ashfield, Nottinghamshire, and the building of a boiler 
house at Kirkby-in-Ashfield. 

Messrs. C. A. PARSONS 4ND CoMPANY, LimITED, Heaton 
Works, Newcastle-upon-Tyne, 6, have received orders for 
@ 50,000-kW turbo-generator for Poole, Bournemouth, 
and a further 60,000-kW turbo-generator for the Leeds 
Electricity Undertaking. 

MeEssRs. ARTHUR WATERMAN, LIMITED, Leeds, have 
been given the order for repairs to the parapet of the 
47-arch viaduct which carries four tracks of the London, 
Midland and Scottieh Railway over several streets at 
Huddersfield Station. 

THE Express Lirr Company, LimirepD, 9, Greyeoat- 
street, London, 8.W.1, have secured the order for the 
installation of two electric passenger lifts in a London 
County Council block of dwellings in Murphby-street, 
Lambeth. 

Messrs. WrEst’s PILING aND ConsTRUCTION ComMPANY 
LaareD, Bath-road, Harmondsworth, Middlesex, have 
been given, by the London County Council, a contract 
for the construction of pile and beam foundations for 
dwellings at Berner Estate, Stepney. 





BRITISH STANDARD 
: SPECIFICATIONS. 

Tue followi cpoeltostizes of enginesting interest 
have been issued by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 
Bolts, Nuis and Washers.—British Standard Speci- 
fication No. 325-1947, covering black cup and counter- 
sunk bolt heads, nuts and washers, was first issued in 
1928 and that edition was limited to the standardisation 
of the dimensions of the heads of the bolts, and of the 
nuts and washers for use with the bolts. The present 
edition, which has been prepared under the authority 
of the Mechanical Engineering Industry Committee of 
the Institution, has been extended in its scope to 
include requirements which define the dimensions of 
the complete bolts and indicate the sen A of the 
material. The revision, however, has prepared 
primarily to give effect to certain desirable changes in 
the proportion of the bolt heads. Among these 
changes may be mentioned the adoption of two uniform 
angles of countersink in of variety of angles 
—7 standardised, while in all t of Reade some 


small ci have been made in the dimensions to 


facilitate manufacture. The nuts standardised in the 
revised specification are those now established for 


general engineering in B.S. No. 916-1946, which deals 
with black bolts and nuts. It is recognised, however, 
that there are certain applications in heavy engineering 
work and in special corrosive situations for which the 
use of the old large (Whitworth) size of nuts might be 
desirable and the manufacturers are prepared to supply 
such nuts for these special applications. [Price 2s., 
postage included. ]} 

Wrought Magnesium Alloys.—Eight new specifica- 
tions, B.S. Nos. 1350 to 1357-1947, cover various 
wee magnesium alloys in the form of forging, 
press forgings, stampings, sheet and stri rs an 
sections, and tubes. PiThe specifications on published 
in the same cover, but each is complete in itself and 
contains clauses covering chemical composition, 
mechanical properties, and test requirements. 
November, 1945, the Institution published B.S. 
Nos. 1272-1280, covering magnesium-alloy ingots and 
castings, and the present specifications form a con- 
tinuation of the same series. The compiling committee 
state that difficulty has been experienced in arriving 
at the limits for some of the impurities in the alloys, 
in view of the lack of information. Work is in progress 
to ascertain the effect of these impurities and the 
committee proposes to review the standards when 
further information becomes available. It is pa eg 
however, to publish, in due course, a further specifica- 
tion for a series of alloys based on high-purity mag- 
nesium. [Price 3s. 6d., postage included.] 





BOOKS RECEIVED. 


Practical Aircraft Hydraulics. By 8S. G. BLoxHaM. 
Sir Isaac Pitman and Sons, Limited, Parker-street, 
Kingsway, London, W.0.2. [Price 18s. net.] 

Siz-Place Tables. A Selection of Tables of Squares, Cubes, 
Square Roots, Cube Roots, Fifth Roots and Powers, 
Circumferences and Areas of Circles, Common Logarithms 
of Numbers and of the Trig etric Functions, the 
Natural Trigonometric Functions, etc. With explana- 
tory notes by PROFESSOR EDWARD 8. ALLEN. McGraw- 
Hill Book Company, Incorporated, 330, West 42nd- 
street, New York 18, U.S.A. [Price 2.50 dols.] 
McGraw-Hill Publishing Company, Limited, Aldwych 
House, Aldwych, London, W.C.2. [Price 12s. 6d.] 

The British Electrical and Allied Industries Research 
Association. Technical Reports. No.L/T170. Ezperi- 
mental Low Temperature Coefficient Ceramics. Variation 
of Capacitance and Power-Factor with Temperature. 
By A. Morris Tuomas. [Price 7s. net.) No. M/T88. 
Interference from Industrial R.F. Heating Equipment. 
By A. TURNEY. [Price 3s. 6d.net.] No.M/T89. Radio 
Interference in Ships. Tests on R.M.S. Aquitania. 
By 8. F. Pearce. [Price 2s. net.) Offices of the 
Association, 15, Savey-street, Strand, London, W.C.2. 

The Technology of Industrial Fire and Explosion Hazards.. 
By R. Ceci, SMart. In two volumes. Chapman and 
Hall, Limited, 37, Essex-street, Strand, London, W.C.2. 
[Price 16s, net each volume.) 

Workshop Engineering Calculations and Technical Science. 
Volume I. First Year Course. By J. Stoney. The 
English Universities Press, Limited, St. Paul’s House, 
Warwick-square, London, E.C.4. [Price 10s. 6d. net.) 

Seven Papers on Boiler Availability. Read at the “ Fuel 
and the Future’ Conference Held by the Ministry of 
Fuel and Power in London on October 8, 1946, Bulletin 
No. MO/160. The Secretary, The Boiler Availability 
Committee, 14, Old-square, Lincoln’s Inn, London, 
W.0.2, [Free to engineers of central power stations 
and other approved applicants.) 

Annual Report of the Brisbane City Council for 1945-1946. 
The Town Clerk, City Hall, Brisbane, Australia. 





PERSONAL. 


Sm RoBERT WuHararrst, O.B., O.B.E., is retiring 
from the post of Director of Armament Supply at the 
Admiralty on October 1 next. His successor is Mr. G, B. 
McOorMICK, O.B.E., at present acting Principal Deputy 
Director of Armament Supply. 

Mr. OC. E. DunToN, M.A., M.Inst.0.E., permanent way 
engineer (railways), London Passenger Transport Board, 
has been appointed by the Board to be civil engineer 
(development) in the department of the Chief Encineer, 
and Mr. K. BrinsMEaD, D.S.O., A.0.G.1., M.Inst.0.z,, 
M.I.Mech.E., formerly Mr. Dunton’s principal assistant, 
has been appointed acting permanent way engincer 
(railways). 

Mr. K. P. James, M.I.Mech.E., formerly production 
engineer with Messrs. Churchill Machine Tool Company, 
Limited, Altrincham, Cheshire, and Mr. W. A. Smyru, 
M.1.Mech.E., M.I.Loco.E., formerly general works 
manager, Messrs. Guest, Keen and Nettlefolds Limited, 
Birmingham, have been appointed production engineers 
in the Chief Mechanical Engineer’s Department of The 
London and North Eastern Railway. 

Lievt.-Cou. S. C. Guman, T.D., assistant secretary 
of the Institute of Metals, has been appointed secretary 
of the Institute and editor of its publications, with effect 
from July 1. Mr. K. Headlam-Morley will retain his 
office as secretary of the Iron and Steel Institute. 

Mr. P. S. Fowier, M.1.Mech.E., chairman of the 
Western Branch of the Institution of Mechanical Engi- 
neers, has been elected President of the Gloucester 
Engineering Society. 

Mr. R. H. STEPHENSON, O.B.E., director and general 
manager, Messrs. Smith’s Dock Company, Limited, 
North Shields, has been elected national chairman of 
The Dry Dock Owners’ and Repairers’ Central Council 
for 1947/48. Mr. G. 8S. Cromar, O.B.E., of Messrs, 
Barclay, Ourle and Company Limited, Glasgow, and 
Mr. E. L. Champness, managing director, Messrs, 
Palmers Hebburn Company, Limited, Hebburn-on-Tyne, 
have been elected senior vice-chairman and junior 
vice-chairman, respectively. 

Mr. J. WooLMAN, M.Sc., of Messrs. Thos. Firth and 
John Brown Limited, Sheffield, has been elected a 
member of council of the Production Engineering 
Research Association of Great Britain (PERA), Staveley 
Lodge, Melton Mowbray, Leicestershire. Mr. F. H. 
Rott, O.B.E., M.I.Mech.E., Superintendent, Metrology 
Division, National Physical Laboratory, has been 
nominated to serve on the Association’s research com- 
mittee. 

COMMANDER (E) J. I. T. GREEN, R.N., A.M.I.Mech.E., 
has been appointed Professor of Marine Engineering at 
the Royal Naval College, Greenwich. 

Mr. I. W. F. FAIRHOLME has been appointed general 
works manager of Messrs. Richard Johnson and Nephew, 
Limited, Bradford Ironworks, Forge-lane, Manchester, 11, 
in charge of the firm’s works at Manchester and Amber- 
gate, and has been succeeded in his former positien as 
works manager at Ambergate wire mills by Mr. F. SMITH. 
Mr. A. McSHANE retains his position as works manager 
at the Manchester works. 

ENGR.-COMMANDER H. J. NICHOLSON, R.N. (ret.), 
M.1.Mech.E., has been appointed chief engineer (marine) 
of Messrs. Vacuum Oil Company, Limited, Caxton House, 
Tothill-street, Westminster, London, S.W.1. 

Con. O. E. CHAPMAN, M.I.Mech.E., has been appointed 
a chief inspector in the Inspectorate of Fighting Vehicles 
of the Ministry of Supply. 

Mr. W. MaSKERY is now chief technical engineer to the 
British Aluminium Company, Limited, Milton, Stoke-on- 
Trent. 

Mr. O. H. ELLIoTT now occupies the position of works 
engineer at the Dunstable works of Associated Portland 
Cement Manufacturers. 

Mr. J. O. CHALONER, is now equipment engineer with 

the British Thomson-Houston Company, Limited, 
Leicester. 
’ Messrs. G. P. U. Luowrep, Palace of Engineering, 
‘Wembley, Middlesex, have taken over part of the 
Loudwater paper mills premises, on the main Oxford 
road, between Beaconsfield and High Wycombe. About 
6,000 sq. ft. of space will be utilised for the repair of 
heavy power plant and engines. 

Messrs. MANUFACTURING SERVICES LimITED, 3, The 
Cambray, Cheltenham, have been appointed sole export 
agents by Messrs. E. OC. 8. (CoveNTRY), Lumirep, 29, 
Much Park-street, Coventry, for their ‘“‘ Armachrome ” 
super-finished plug gauges and “ Armachrome ” thread 
gauges. 

A new company has been formed with the title of 
BritTIsH Messier, Limiren, to develop aeroplane wader- 
carriage, hydraulic, pneumatic and electrical equipment 
based on the designs of the Société Messier, Paris. The 
new concern will have the manufacturing facilities of 
Mesers. Rotol Limited. The managing director i 
Mr. L. 8. Armandias and the technical director Mr. H. G. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.—The visit of the Steel Board to the 
west of Scotland this week is regarded here as of great 
significance. It is believed that the Board are on the 
point of making a decision on their report to the Govern- 
ment regarding the steel future of Scotland. There are 
two broad aspects of the problem : either to scrap existing 
works as being “old” or “inefficient” and build a 
modern new works on a river site, or utilise the best of 
the existing plant and sites to form the basis of planned 
extensions and developments calculated to improve 
output at a much lower cost, and within a shorter period, 
than the re-siting and scrapping policy originally sug- 
gested. Meantime, Scottish works have been getting a 
petter coal supply, and output last week rose to within 
5 per cent. of effective capacity. Despite this improve- 
ment, users are still only getting about half their steel 
requirements. The shipyards are being allocated 
between 55 per cent. and 60 per cent. of their programme 
needs, and dismissals are becoming more numerous. The 
worst feature of the present stringency in steel is the 
ghortage of “sexais.”” Most works are only getting half 
their normal supply and short-time working is the rule. 
There is no prospect of any improvement at the moment. 

Scottish Coal.—Supplies of coal are scarce. The 
output has again suffered from strikes, and attendance 
figures have fallen off in some areas. There is con- 
siderable uneasiness in market circles about the fall in 
output due to the introduction of the five-day week, and 
as supplies are not meeting the set programme some 
drastic changes may have to be made. Industry is 
getting enough coal to keep production going steadily, 
but the restocking programme is nearly at a standstill in 
some departments for lack of tonnage, and this increases 
the risk of another winter crisis later. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—As the end of period two approaches, 
pressure from all classes of consumers for delivery of 
outstanding tonnages under their current allocations is 
intensified. If these are not satisfied before the end of 
June—and it is obvious that they cannot all be completed 
—new authorisations will be necessary. Makers are doing 
their best, but they cannot cope with the congestion of 
orders, and shortage of supplies of iron and steel is 
exercising @ paralysing effect in many important indus- 
tries. If, however, there are slender prospects of in- 
ereased allocations in period three, the position is un- 
doubtedly improving in this area more rapidly than 
elsewhere. The output of pig iron in April was approxi- 
mately 4,000 tons a week better than in March, and the 
i in steel production e ded 10, tons a week. 
There promises to be a still more notable expansion in 
pig-iron production when the new blast-furnace at 
Consett is put into operation later in the year, and steel 
production is being accelerated by rapid conversion from 
solid to liquid fuel. 


Foundry and Basic Iron.—The shortage of basic iron 
still tends to limit the output of ingot steel, and, as only 
trifing tonnages of foundry iron are being produced, the 
local foundries are still dependent on Midlands iron works 
for the bulk of their pig-iron supplies. They are con- 
sequently exposed to all the difficulties arising from the 
irregularities of railway transport, and stocks of-iron are 
reduced to very slender proportions. 


Hematite, Low-Phesphorus and Refined Iron.—¥or all 
these grades of iron there is a heavy and insistent 
demand. The engineering and jobbing foundries have 
in hand a large volume of work for which they need iron 
in excess of their recent licences. Thus current outputs 
are fully absorbed and no more export licences can be 
expected. 


Manufactured Iron and Steel.—The big event in the steel 
trade is the announcement of a 3,000,0001. contract 
which has been placed with Messrs. Dorman, Long and 
Company, Limited, by the South African Government for 
the erection of new steelworks in the Transvaal. It is the 
biggest overseas contract placed with British steel 
producers since before the war, and will necessitate the 
production of over 45,000 tons of structural steel. 
Messrs. Dorman, Long have also carried out extensive 

wagon-building programmés for the South African 
railways, and having obtained the approval of the British 
Iron and Steel Board, are going ahead with their 
scheme for the erection on Tees-side of a modern broad- 
flange beam mill. Meanwhile the pressure for all 
descriptions of rolled-steel products is unabated. Rollers 
of light plates and sheets are now indicating Welivery 
dates in 1948, and mills engaged on joists, channels, 








NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

The Welsh Coal Trade.—OCletks engaged at South 
Wales collieries have received permission from the area 
council of the colliery clerks section of the Clerical and 
Administrative Workers’ Union to tender 21 days 
notice to withdraw labour unless their union is recognised 
by the Divisional Coal Board. This action was recom- 
mended by the clerks as a result of grievances which have 
arisen out of the operation of the five-day week. Some 
clerks belong to the National Union of Mineworkers, and 
the Board will negotiate with only one body and has left 
it to the two unions to decide which shall act for the 
men. Surface workers at the four collieries in the Maesteg, 
Glamorgan, area have been persuaded not to take action 
regarding their grievances against the five-day week 
agreement. They complained that under the new agree- 
ment they have to work more hours a week than before 
ite introduction. An appeal was made to men at three 
of the collieries concerned, who had refused to work on 
Sundays, to reverse this decision because of its effect upon 
production. Supplies of all descriptions were extremely 
scarce on the Welsh steam-coal market last week. The 
demand on home account was actively maintained, but 
the largest portion of present outputs was reserved for 
deliveries under contract to the public-utility and other 
high-priority users inland. In addition, several home 
buyers were anxious to obtain supplies for stocking 
purposes. As a result of the scarcity of supplies export 
business was almost completely at a standstill. Practi- 
cally the only coals that could be spared were some of 
the very poorest descriptions which were being dispatched 
to consumers in Eire. Some anthracites, however, were 
available for shipment to Canada. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—More regular supplies of coke are 
needed to improve the production of Lincolnshire and 
Derbyshire pig irons. Finished iron is in good demand, 
and the make has to be supplemented from this district. 
Sufficient steel is still not being produced to meet the 
requirements of users, shortage of fael and labour being 
the prime causes. Schemes of works extension and 
re-organisation are held up by lack of additional machine 
tools and facilities for rebuilding. Engineering depart- 
ments are very busily employed, and electrical-engineering 
works are extremely busy. The Sheffield works of Messrs. 
Metropolitan-Vickers Electrical Company, Limited, are 
to carry out important contracts for the restoration of 
the electric railways of Holland. Electrical equipment 
for railway rolling stock to meet requirements over three 
years is to be supplied. Dutch railway engineers are to 
visit the Sheffield works to acquire knowledge of processes 
of production to enable them to use and maintain the 
equipment efficiently. In addition, Sheffield technicians 
are to supervise the manufacture in Holland of railway 
equipment. Makers of engineers’ small tools are trying 
to improve deliveries of numerous orders that have been 
on the books for a long time. All types of hand tools are 
in request for numerous industries. The agricultural- 
machine parts industry is endeavouring to improve 
deliveries urgently needed. 

South Yorkshire Coal Trade.—Lost production during 
the Whitsuntide holiday period is the main cause of 
delayed deliveries of coal. Priority requirements of the 
railways and steel and engineering works account for the 
major part of coal production, and leave little for the 
ordinary user. It has been possible to make some small 
additions to reserves of coal at gasworks, but coking-coal 
allocations are still far below requirements. The make 
of coke is restricted, and there is no opportunity of 
creating stocks at coke-works and depots, a necessary 
procedure if winter supplies are to be safeguarded. It 
has been intimated from the Ministry of Fuel that it 
will not be possible to fulfil the scheduled deliveries of 
house coal entirely during the summer. There is a 
moderately good demand for bunkers at the Humber 
ports. 





INSTITUTION OF CIVIL ENGINEERS, SUMMER MEET- 
ING AT NEWCASTLE-UPON-TYNE.—The summer meeting 
of the Institution of Civil Engineers will be held on 
Wednesday, Thursday and Friday, July 2, 3 and 4, at 
Newcastle-upon-Tyne, and will open with the informal 
assembly of members and their ladies on the evening of 
July 2 at the Royal Station Hotel. On the following 
day, at 10 a.m., the Lord Mayor of Newcastle-upon- 
Tyne and Lord Eustace Perey will weleome the 
members at King’s College, after which papers by 
Mr. R. F. Hindmarsh on “‘ The History and Develop- 
ment of the Tyne,” and by Mr. Arthur Fleyd on “ The 
Engineer’s Place in the Community ” will be discussed. 
The afternoon will be taken up with various alternative 
visite, each commencing at 2 p.m., to be followed by a 
dinner at the Royal Station Hotel at 7 p.m. July 4 will 
be occupied by alternative visits to places of interest. 





sections, rails and colliery equipment are all working to 
the limit of their present capacity. 





A civic reception and conversazione in the Laing Art 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not dater than Tuesday 
morning in the week preceding the date of the meeting. 





NortH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, June 14, 2.30 p.m., 
Neville Hall, Newcastie-upon-Tyne, 1. (i) “ Shotfiring 
and Explosives in Coal Mines,” by Dr. J. Taylor and 
Mr. J. Hancock (ii) “ The Relationship of the ‘ Wash ’ 
Between Shincliffe Bridge and Harbour House Park, 
County Durham,” by Dr William Hopkins and Mr. George 
Hindson. 

UNIVERSITY CoLtteGE LONDON.—Monday, June 16, 
5.30 p.m., Institution of Electrical Engineers, Savoy-place 
Victoria-embankment, W.C.2. “The Presentation of 
Technical Information,” Lecture III, by Professor R. O. 
Kapp. Monday, June 23, 5.30 p.m., “ The Presentation 
of Technical Information,” Lecture IV, by Professor R. 0. 
Kapp. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Measure- 
ments Section: Monday, June 16, 6 for 6.30 p.m., 
Connaught Rooms, Great Queen-street,, Kingsway, W.C.2. 
Section Dinner. Southern Centre: Wednesday, June 18, 
7 p.m., The Royal Aircraff Establishment, Farnborough, 
* Frequency Modulation,” by Dr. K. R. Sturley. 

IRON AND Sree. Inetrrure.—Wednesday, June 18, 
and Thursday, June 19, Institution of Civil Engineers, 
Great George-street, Westminster, 8.W.1, “‘ Symposium 
on Powder Metallurgy.” Wednesday, June 18, 2.15 p.m., 
opening address by Dr. C. H. Desch, F.R.S., and various 
papers for discussion. Thursday, June 19, 10 a.m. and 
2.15 p.m., various papers for discussion. 12.45 p.m., 
Library, Central Hall, Westminster, Buffet Luncheon 
A small exhibition of powder metallurgy products will be 
held at the Institution of Civil Engineers in connection 
with the meeting. For programme, see page 474, ante. 
Thursday, June 26,°2.30 p.m., 4, Grosvenor-gardens, 
Westminster, S.W.1, “ Protection of Iron and Steel 
Against Corrosion.” (i) “‘ Effect of Different Methods of 
Pretreating Iron and Steel Before Painting,” by Mr. F. 
Fancutt. (ii) “ Protection of Iron and Steel by Metallic 
Coatings,” by Dr. J. CO. Hudson and Dr. T. A. Banfield. 
CHapwick Trust.—Thursday, June 19, 4 )p.m., 
Chelsea Physic Garden, Swan-walk, Chelsea, S8.W.3. 
“ Water Supply and Freshwater Biology,” by Professor 
W. H. Pearsall, F.R.S. 

RoyaL Socrery.—Thursday, June 19, 4.30 p.m., 
Burlington House, Piccadilly, W.1. (i) “A Dynamical 
Model of a Crystal Structure,’ by Professor Sir Lawrence 
Bragg, F.R.S. and Mr. J. F. Nye. (ii) “ Sublimation in a 

Wilson Chamber,” by Mr. B. M. Cwilong. 

” INSTITUTION OF MINING AND METALLURGY.—Thursday, 
June 19, 5 p.m., Geological Society’s apartments, 
Burlington House, Piccadilly, W.1. (i) “ Lead-Zinc 
Mineralisation in North Derbyshire,” by Dr. G. A. 
Schnellmann and Mr. J. D. Willson. (ii) ‘‘ War-Time 
Treatment of Lead-Zinc Dumps Situated at Nenthead, 
Cumberland,” by Mr. E. W. O. Dawson. 


INSTITUTE OF WELDING.—Wednesday, June 25, 
2.30 p.m., Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. Annual General Meeting. 
(To be followed by the Annual Dinner at Grosvenor 
House, Park-lane, W.1, at 7 for 7.15 p.m.) 





PRESSED-COPPER SERVICE BOXES.—A pamphlet issued 
by British Insulated Callender’s Cables, Limited, Norfolk 
House, Norfolk-street, London, W.C.2, deals with pressed- 
copper service boxes which are stated to have the 
advantages over the established types of being lighter and 
capable of more rough handling. Although primarily 
designed for use in protection boxes, these serviee boxes, 
which are made in two halves from hot tinned copper 
in. thick, can also be adapted to improvised methods 
against ° 








Gallery, at 4.45 p.m., will conclude the proceedings. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our. readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
gimilar title. 

Telegraphic Address ; 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMrte Bar 3663 and 3664, 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts oN ae pee to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the exception 


“6 0 
Subscribers receiving incomplete copies through 

newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all — Tegu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 

i of “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is Se. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and w an advertisement 
measures an inch or more, the charge is 24s. per inch. 
If use is made of a box soutaher the: cites charge is 
Is. per insertion, with the exception of advertisements 
Sppearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
gent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Claasified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
teceived at least 10 days previous to the date of pub- 
licatiop, otherwise it may be impossible to ‘ubmnit 
proofs for.approval. 


~ The Proprietors will not bold themselves sible 
for advertisers’ blocks left in their possession for more 
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PULVERISED FUEL. 

THE use of powdered coal for combustion pur- 
poses presents some of the most intriguing problems 
in present-day industrial fuel technology ; because 
while pulverised fuel lies, in a sense, half-way between 
the combustion of a solid and of a gas, by reason of 
its general character, it partakes also of the combus- 
tion characteristics of an atomised liquid, present- 
ing at the same time some of the specific problems 
associated with normal solid fuel. A gaseous fuel 
mixture can be made as intimate as.may be desired, 
and the combustion can be rapid or slow, according 
to the manner in which the air and gas are mixed. 
Pulverised fuel simulates gaseous combustion in 
that an intimate mixture of small particles of fuel is 
effected with air. Whereas, however, the particles 
of a gas are of molecular dimensions, the particles 
of a solid fuel, for practical and economic reasons, 
must always be very much greater in size, and the 
combustion, although it may be explosive, as in 
coal mines, must of necessity be slower and take 
place in more than one stage. 

Since its practical application to cement kilns in 
the nineties, pulverised fuel has taken an assured 
place among the major fuels of the world ; but there 
are still complex problems enough, associated with 
its preparation and utilisation, to provide ample 
excuse for holding a full-dress debate on its use, 
such; as was staged at Harrogate by the Institute of 
Fuel during the first week in June. The conference 
discussed some 70 papers, written by authors of 
wide experience and from many countries, and 
setting forth the accumulated wisdom and experi- 
ence of specialists. all over the world. The successful 
outcome reflects great credit on the Pulverised Fuel 
Conference Committee, on whom, under their chair- 
man, Mr. B. Samuels, fell the brunt of the work. 

Although there were many attempts to use coal 
in powdered form during the Nineteenth Century, 
it was not until 1894 that success was achieved in 
the burning of cement. This was a particularly 





cement kiln ideal for development of the flame, but 


suitable use for powdered coal; not only was the | po 





the ash liberated by combustion could, without 
detriment, be incorporated in the cement, and sold 
for a good price. Clearly, cheap low-grade coal 
high in ash content, could be, and was, generally 


vused for the purpose. An entirely different tech- 


nique was needed to apply pulverised fuel to boiler 
firing, and it was not until 1922 that real success 
was achieved in America, the efficiency of boilers 


.| being increased by between 3 and 5 per cent.— 


burning, moreover, a cheaper fuel than had been 
used previously. Competition is generally the spur 
to improvement, and so it proved here. Stoker 
manufacturers accepted the challenge and were not 
long in improving their machines so that the differ- 
ence in combustion ‘efficiency became sufficiently . 
small to be balanced by the increased capital and 
operating cost of pulverised fuel. Dr.‘P. Rosin, in 
a brilliant introductory paper at the Conference, 
traced these developments and showed that the 
intense interest displayed in the 1920s in the use 
of pulverised fuel, particularly in Germany, was due 
to the abundance of bituminous-coal slack, too small 


3 | in size to be suitable for existing grates, but usable 


at high efficiency in dust form. Unfortunately, as 


504 | has happened so often in the coal industry, coal 


salesmen saw that there was now a market for this 
formerly unsaleable product, and they advanced 
the price so far as to restrict considerably this pro- 
mising technical development. It is to be hoped 
that the National Coal Board will adopt a more 
enlightened policy when future technologists find 
means to make use of products which are otherwise 


9 | difficult to sell. 


It is impossible to discuss here even a fraction of 
the papers presented to the Conference, but mention 
may be made of a few points of particular interest. 
Pulverised-fuel firing, as previously stated, must be 
regarded as akin to firing by gas and oil. It is not 
precticable to reduce coal to the molecular size, 
even though coal molecules are very much larger 
than those of fuel gases ; but it is practicable to aim 
at reducing the size of coal to that of the so-called 
atomised oi]. From the analogy of oil firing and gas 
firing, it is evident that the success of firing with 
coal dust must depend essentially upon the size to 
which the coal can be reduced, and upon the extent 
to which it can be mixed intimately with air. 
The success or failure of many powdered-coal instal - 
lations was, and still is, decided in the pulverising 
plant, both economically and technically. The 
economic factor arises from the high cost of reducing 
coal to the necessary size ; the technical factor has 
been discussed already. 

Dr. Rosin evidently believes that there is room 
for considerable improvement in grinding, pointing 
out that “‘ the efficiency of grinding, defined either 
as a ratio between the physical work for creating 
new surface and the actual power input, or as the 
ratio between the most favourable disintegrating 
method developed in the laboratory and the actual 
power input of large mills, is still very low.” Mr. 
F. W. Lawton found, in his large modern Birming- 
ham power plant, that whereas the total power 
consumption of the whole plant, including pulver- 
isers, exhausters and fans, was 27-1 kWh per ton 
of raw fuel, the power required by the pulverisers 
and the exhausters only was 20-5 kWh per ton. 
On the other hand, the interesting conclusion was 
reached by Mr. P. G. W. Hawksley, of the British 
Coal Utilisation Research Association, that, although 
the power consumption for pulverising depends to a 
marked extent upon the.type of coal used, “the 
power consumption per unit output is related to the 

of material through the system rather 
than to the energy required to effect the size reduc- 
tion process ; the latter is only a small fraction of 
that involved in the whole unit process of pulver- - 
ising.” This is an important observation, and, if 
confirmed, may well lead to a new outlook on the 
methods of supplying pulverised fuel to the furnace. 
_ Pulverised-fuel burners have been developed to a 
high state of efficiency, though somewhat less 
attention appears to have been paid to them during 
the past ten years or so. Pulverised fuel has now 
come to be associated with those applications 
requiring an intense flame to gve a high radiating 
wer. It is the natural consequence from the 
nature of the fuel that it tends to be regarded as an 
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alternative to gas and oil ; for instance, Mr. G. W. C. 
Allan pointed out that “in most combustion cham- 
bers where there can be such a choice, pulverised- 
fuel burners are practically in le with the 
gas. or oil a and the deciding factor is 
either the lower thermal cost of coal or the greater 
convenience and freedom from fly ash of gas and oil.” 
Basically, the use of pulverised fuel, like that of 
any other fuel, is a matter of economics. What 
must be sought is the lowest cost of production 
and this is the resultant of many diverse factors 
of which fuel efficiency is only one. Since the use 
of pulverised fuel depends so greatly on grinding 
costs, this factor applies more to the grinding cost 
than to the burner. As Dr. Rosin observed, the 
‘realisation that there exists an ‘economic fine- 
ness ’ for every type of coal and purpose, and what 
that fineness should be, is one of the more recent 
conceptions in the history of pulverised-fuel firing. 
. - - The economic fineness of pulverising may be 
defined as that at which the total cost per ton of 
steam, including fuel, operating and capital cost, 
becomes a minimum, irrespective of boiler 
efficiency.” 

It will be this factor that will decide whether coal 
dust, oil, or gas is to be used for any particular indus- 
trial process ; the quality of the product, the cost 
of disposing of refuse, the rate of production, the 
percentage of rejects, and many other factors enter 
into the picture more prominently than the thermal 
efficiency with which the fuel is used. In view of 
the undoubted difficulties of dealing with fly ash 
from pulverised-fuel firing in many processes, it will 
not be surprising if the field for using low-grade 
high-ash pulverised coal narrows considerably, 
possibly being restricted eventually to cement kilns 
and large boilers. For other industrial purposes, 
it is probable that good coal will have to be pul- 
verised in order to make powdered fuel, with the 
specific object of securing a controlled flame of 
high radiating capacity. 

On this view, the future use of pulverised fuel 
may well be divisible into two classes, which may 
be designated the “crude” and the “refined.” 
For the “ crude ” type of use it will be possible, and 
probably desirable, to use coal of poor quality, 
high in ash; for the “refined” uses it may be 
necessary to use very clean coal. Mr. E. T. Wilkins 
indicated the need to prepare the fines suitably for 
pulverised-fuel firing and discussed in his paper the 
methods now available for reducing the ash content 
of fine coal to adapt it for the more refined uses. 
On the Continent, experiments are being undertaken 
on the use of centrifugal force to overcome the 
handicap of the smallness of the gravitational forces 
exerted by small coal particles suspended in water. 
There are possibilities also in dry cleaning coal by 
the electrostatic method, developed to a pilot- 
plant stage in Germany during the war. The 
de-dusted coal, 2 to 0-1 mm. in size, in series 
over a vertical bank of six long rollers. Adjacent 
and parallel to each roller is a highly charged filament 
for electrifying the particles and a complete electrode 
which causes certain particles to be deflected from 
the main stream. It may well be that the future 
use of pulverised fuel for refined processes will 
depend upon the success with which it can be cleaned. 
If a suitable process can be devised, there should 
be more likelihood of obtaining very low ash coal 
from finely divided material than from the coal as 
generally received from the mine. 

Among the possible future refined uses of pul- 
oan fuel is for the coal-dust gas turbine. Mr. 

- B. Karthauser, after examining the question of 
pulverised-fuel firing in stationary gas turbines, 
concluded that some gas-turbine cycles would be 
economic when associated with pulverised-fuel 
firing. Many fundamental data are missing, 
however, and the industry will probably have to 
proceed without this information. The cyclone 
furnace would probably be suitable if the heat in 
the steam from the water-cooled envelope could be 
utilised efficiently. At present, pulverised fuel 
seems to be the most suitable form of solid tuel 
for gas turbines, and considerable work is in 
gress in the United States, in Switzerland, and 
to @ minor extent, in this country. An important 
paper by Mr. J. I. Yellott and Mr. C. F. Nottkamp 
described work that is now being done in the 





United States on the development of coal-dust fired 
gas turbines for locomotive work. The first full. 
scale locomotive in which this development will 
be tested on a practical scale will probably not 
be in operation for a year. These authors state 
that “the use of electrical transmission, now highly 
developed because of years of experience with 
Diesel locomotives, will enable the gas-turbine 
units to have a starting tractive effort of approxi- 
mately 120,000 lb. The annual operating cost is 
expected to be far lower than can be obtained by 
any other power plant. Maintenance should be 
at a minimum, because of the small number of 
moving parts. Locomotives of 10,000 h.p. can 
readily be made by combining two 5,000 h.p. units. 
Ultimately, train-heating steam will be obtained 
at minimum cost by the use of waste-heat boilers. 
. . - The coal-burning gas turbine will require far 
less coal than any other type of railroad locomotive 
power.” 

The Conference gave an opportunity to those all 
over the world who are concerned with the develop- 
ment of pulverised coal as an industrial fuel to 
discuss their mutual problems, successes and 
hopes. It seems evident that its use must develop 
to an increasing extent for general purposes as a 
means of disposing of fine coal. It is likely, how- 
ever, that future progress will lie in the direction of 
utilising cleaned fine coal rather than high-ash 
low-grade coal, except for cement firing and the 
firing of large boilers. These two applications will 
undoubtedly result in the use of a very considerable 
tonnage of the lower grades of small coal. There 
will always remain, however, the question whether 
it will be better to clean the small coal, to pulverise 
it, and to burn it in that condition, or to convert 
the coal into gas and to use the gas for that purpose. 
The answer will depend upon future developments 
in the technique of powdered-coal utilisation and of 
gas production. If it proves possible to produce a 
high-grade gas from low-grade coal by a total 
gasification process, as is the present objective of 
the Gas Research Board, it may be more desirable 
economically to by way of carbonisation 
rather than to utilise the raw ccal. That, however, 
is one of the intriguing questions that only the 
future can resolve. 





AERIAL AND MARINE 
NAVIGATION AIDS. 


Was the war brought much distress and devasta- 
tion in its train it also stimulated progress in many 
directions, and taught engineers a great deal which, 
if wisely applied, should ultimately be cf general 
benefit. In no field is this more likely to be true 
than that of radio communication. ' Not only were 
great improvements made in existing apparatus 
and methods during the war years, but entirely new 
techniques were developed under the conditions 
imposed by hostilities at a rate much more rapid 
than would otherwise have been probable. The 
technical results of the work carried out by the 
radic engineers of this country and our allies in 
order to improve our methods of offence and defence 
on sea, on land and in the air are no longer secret. 
In fact, the proceedings ¢f the Conventions, organ- 
ised last year by the Institution of Electrical 

i , on radiolocation, and this year on the 
wider problems of radiocommunication, 
them provide a mass of information, which is not 
only valuable as a record, but useful as a starting 
point for further advances. Necessarily, it requires 
much digestion and certain gaps remain to be filled ; 
but it provides abundant data upon which those 
whose business it will be to organise aerial and 
marine navigation on international lines will find 
it essential to draw. 

The problem, however, has another 
Although during the war co-operation between the 
Allies was close, it was not perfect. Desired ends 
therefore were not always attained by the same 
means. Nevertheless, it is so obvious as to be 


pro- | axiomatic that the methods which must be adopted 


in future to secure the greatest measure of safety 
in aerial navigation, no less than the apparatus 
designed for that purpose, must be the same through- 
out the world if they are to attain the highest 


standard of utility and if operational confusion jg 
not to result. To secure agreement on these lines, 
so far as aerial navigation is concerned, has been the 
task of the Provisional International Civil Aviation 
Organisation (P.I.C.A.0.); and it is satisfactory to 
be able to record that their endeavours have met 
with considerable success. As we recorded at the 
time, 250 delegates of this body, representing 6 
different countries, visited the United Kingdom lagt 
September and i the great varicty of 
British equipment which was already in use for 
controlling aircraft, as well as other apparatus, 
which was still in the experimental stage. They 
then travelled to the United States where, during 
October, a period equivalent to that spent in this 
country was devoted to the inspection of American 
apparatus. Subsequently, the Special Radio ‘ech. 
nical Division of the Organisation met in Montreal 
to discuss the relative merits of the various systems 
they had seen, and, if possible, to decide which of 
them should be adopted generally. 

The results of all this work have now been 
embodied in a report from which it is satisfactory to 
learn that substantial agreement has been reached 
on five questions: instrument approach and land. 
ing aids, short- and long-range navigational aids, and 
aerodrome aids. The difficult problems connected 
with these matters have been examined in detail; 
functional requirements, factors in the evaluation 
of the proposed navigational aids, general considera- 
tions in the selection of systems for international 
standardisation, aids to final approach and landing, 
short- and long-distance aids, radio aids for use in 
the movement area, possible trends and very high- 
frequency radio-telegraph transmission having all 
been discussed. Welcome, however, as this is, it is 
clear that much remains to be done before apparatus 
complying with an international specification can 
reach the drawing board and still more the produc- 
tion stage. The recommendation that an office 
should be formed within the secretariat of the organi- 
sation to stimulate research and development and to 
keep member states informed about new devices of 
value to international air navigation and traffic con- 
trol is therefore wise ; and will, we hape, be adopted. 
Such an office is likely to be particularly necessary 
since the Special Radio Technical Division has been 
unable to lay down detailed installation programmes. 
It is also recommended that an exchange of per- 
sonnel should be made between states engaged in 
development work, in order to co-ordinate secondary 
radar equipment, and that standing commissions 
should be set up to guide, observe and analyse 

in short- and long-distance aids, respec- 
tively. While it is clear from the report that none 
of the existing aids has been sufficiently tested yet 
to warrant its as a world wide standard, 
it is equally obvious that considerable progress has 
been made, sufficient, in fact, to engender optimism 
about what may be done in the not too distant 
future. 

Progress is also being made in the associated field 
of radio aids to marine navigation, where the pro- 
blems, if not perhaps so fundamental to safety as in 
the air, are still worthy of close attention. The 
first international meeting on this question was 
held in London in May, 1946, and the second opened 
in the United States at the end of April, 1947. In 
this field, complete uniformity is not perhaps s0 
essential as in that of aerial navigation, and nations 
therefore, may be allowed to employ individual pre- 
ferences without disadvantage. Within any coun- 
try, however, two kinds of standardisation at least 
are desirable: operational standardisation of the 
main display and control units and standardisa- 
tion of equipment details to facilitate maintenance. 
The first is clearly of advantage to the navigator 
and would simplify training procedure, while the 
latter would benefit the maintenance engineer by 


aspect. | reducing both the amount of training required and 


the variety of components and test equipment. 
It would therefore be desirable, while avoiding 
anything which would hamper development, to 
endeavour during the next two or three years to 
assess the various features of design and incorporate 
the fruits of the experience gained in future appara- 
tus. This, however, will require at least a national 
and perhaps an international organisation, and its 
creation should be considered without delay. : 
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NOTES. 


Brrupay Honours List. 


Tue Honours List, which was published yesterday, 
on the occasion of the official celebration of H.M. the 
King’s Birthday, contains the names of a number of 
engineers and others connected with the profession 
and industry. Sir R. L. Robinson, Chairman, 
Forestry Commission, is made a Baron ; and Knight- 
hoods are conferred on Mr. J. 8. Boyd, permanent 
vice-president, Shipbuilding Employers’ Federation ; 
Mr. R. Freeman, of Messrs. Freeman, Fox and 
Partners ; Major H. R. Kilner, Managing Director 
(Aviation), Vickers-Armstrongs Limited; Dr. A. 
McCance, Member, Advisory Council of the De- 
partment of Scientific and Industrial Research ; 
Mr. G. 8. Maginness, President, British Employers’ 
Confederation ; Mr. C. J. Mole, Director-General of 
Works, Ministry of Works ; and Mr. R. H. Tolerton, 
Under-Secretary, Ministry of Transport. Sir H. Self, 
Permanent Secretary, Ministry of Civil Aviation, 
becomes a Knight Commander of the Bath; and 
Mr. N. A. Guttery, Under-Secretary, Ministry of 
Transport and Mr. E. T. Paris, Principal Director, 
Scientific Research (Defence), Ministry of Supply, 
are made Companions of the same Order. Mr. R. 
McIntosh, Chief Engineer, Public Works Department, 
Madras, is appointed a Companion of the Order of the 
Star of India, and Mr. E. W. Smith, Director-General 
for Building Materials, Ministry of Works, a Com- 
panion of the Order of St. Michael and St. George. 
Miss C. Haslett is appointed a Dame Commander 
of the Order of the British Empire, and Mr. C. 
Bentham, engineering consultant to the Admiralty ; 
Mr. W. N. Booth, Chief Mechanical Engineer and 
Superintendent of Building Works, Royal Ordnance 
Factory, Woolwich; Mr. O. F. Brown, Assistant 
Secretary, Department of Scientific and Industrial 
Research; Mr. H. L. Kirke, Head of the Research 
Department, British Broadcasting Corporation ; 
Mr. R. Nicholas, City Surveyor and Engineer, 
Manchester; Lieut.-Colonel S. S. Ogilvie, lately 
Joint Manager, National Gas Council of Great 
Britain and Ireland ; Mr. G. F. Silley, of Messrs. R. 
and H. Green and Silley Weir; Mr. C. C. Walker, 
Chief Engineer, de Havilland Aircraft Company ; and 
Mr. W. L. Whitaker, Superintendent, Operation 
Department, Royal Mint, become Commanders of 
the same Order. 


POWDERED FUEL CONFERENCE AT HARROGATE. 


The conference on powdered fuel, organised by 
the Institute of Fuel, which is the subject of the 
leading article on page 501 of this issue, was held 
at Harrogate on June 3 to 6, and was notably well 
attended. Following the opening meeting, under 
the chairmanship of Mr. B. Samuels, at which the 
members were accorded an official welcome by the 
Mayor of Harrogate and an address was given by 
Dr. C. H. Lander, C.B.E., President of the Institute 
of Fuel, four meetings were held to discuss the 
papers, numbering nearly 60, which had been 
circulated previously in book form. At the sixth 
and final meeting, Lord Hyndley, G.B.E., took the 
chair, and the chairmen of the preceding sessions 
summarised the discussions in their respective 
sections. On the first day, also, a luncheon was 
given by the Conference Committee to the authors 
of the papers and, in the evening, there was a civic 
reception, followed by a dance, at the Royal Hall, 
where an exhibition of model steam-raising, pul- 
verising, coal-cleaning and other plant was on view 
throughout the conference. On the second day, 
the conference dinner was held at the Hotel Majestic, 
the guest of honour being Mr. Hugh Gaitskill, M.P., 
deputising for Mr. Emanuel Shinwell, Minister of 
Fuel and Power, who was unable to be present. 
A programme of visits to Kirkstall power station, 
Leeds, and to various works; etc., occupied the 
afternoon of June 5; and the conference concluded 
on June 6 with a ball and cabaret at the Royal 
Hall. It is intended to publish a report of the 
discussions, and the summaries of the chairmen, in 
& volume which will supplement that already issued, 
containing the papers ; so that the two volumes will 
present a complete survey of current practice in the 
use of pulverised coal. 








THe Newcomen Socretry. 


The annual summer meeting of the Newcomen 
Society was held on June 5 and 6, in and near the 
Forest of Dean, a district that still affords fairly 
humerous opportunities for ‘“‘the study of the 
history of engineering and technology,” which is 
this Society’s main purpose. The headquarters of 
the meeting was at Chepstow, where matter of 
technical interest was available, as it were, on the 
doorstep in Raistrick’s cast-iron road bridge of 
1816 (now strengthened with steel girders, though 
not too obtrusively) and Brunel’s bow-girder bridge, 
both crossing the Wye. On June 5, the programme 
opened with a visit to part of the excavated remains 
of the Roman town of Caerwent, under the guidance 
of Mr. V. E. Nash-Williams, F.S.A., of the National 
Museum of Wales. Thence the party proceeded to 
the Sudbrook pumping station of the Severn Tunnel, 
by courtesy of Mr. F. W. Hawksworth, M.I.Mech.E., 
chief mechanical engineer of the Great Western 
Railway, where they saw four of the six Cornish 
engines at work in the main pump house, in addition 
to other pumping and ventilating plant. Those of 
the members who belonged also to the Cornish 
Engines Preservation Society were particularly 
interested to note that the engineer in charge, 
Mr. T. C. Stephens, had nearly completed a fine 
model of a Cornish beam engine, to the scale of } in. 
to 1 ft., as the comparative rarity of accurate models 
of this type of engine had given rise to some recent 
discussion. A visit to Tintern followed, where an 
endeavour was made to locate the site of the wire 
mills established there in 1580. The wood-turning 
works of Messrs. Jones and Company, driven by an 
overshot waterwheel were also visited; and, of 
course, the ruined Tintern Abbey. In the evening, 
the annual dinner was held in the George Hotel, 
Chepstow, and followed by a short paper. on local 
industries, presented by Mr. Rhys Jenkins and 
supplemented by contributions from Mr. Stanley 
Davies and others. On the second day, the pro- 
gramme included visits to the Redbrook tinplate 
works, founded in 1680; the Steam Mills Foundry 
of Messrs. Teague and Chew, at Cinderford; the 
Bixlade stone works of the Forest of Dean Stone 
Firms, Limited—where a plateway, on stone sleepers, 
was found in active use; and the works of the 
Whitecroft Pin Manufacturing Company, whose 
up-to-date automatic machinery was in marked 
contrast to some of the relics of past iron-working 
plant to be seen in various parts of the Forest. 


Tue Diese. Encrne Users’ ASSOCIATION. 


The practice of the Diesel Engine Users’ Associa- 
tion of organising a summer visit to sonié Diésel 
plant of interest met with such extensive support 
on Friday, May 30, that they were obliged, in 
travelling down the Thames from Westminster to 
the tank farm of Messrs. London and Thameshaven 
Oil Wharves, Limited, at Thameshaven, to go by 
steamer because no available Diesel-engined vessel 
could provide sufficient accommodation. The 
was headed by Mr. C. Green, the President of the 
Association, and, on arrival at Thameshaven, was 
conducted over the pumping and generating sta- 
tions by Mr. A. E. Sawdy (managing director). 
Mr. A. Smith (works manager), and Mr. G. W. 
Gooden (electrical engineer). The generating plant 
consists of three 510-h.p. Vickers-Petter six-cylinder 
two-stroke engines with 16-in. cylinders, running at 
250 r.p.m. and driving direct-current generators, 
and two Crossley vertical six-cylinder engines, 
running at 375 r.p.m. and developing 600 brake 
horse-power. Each of the five sets is rated at 
350 kW. All the generators were made by the 
Electric Construction Company, of Wolverhampton. 
Heenan and Froude coolers are fitted to cool the 
circulating water, and the two Crossley engines 
exhaust to a Spanner waste-heat boiler, generating 
steam at 60 Ib. per square inch. 


Tue ORGANISATION OF INDUSTRIAL RESEARCH. 


The first of a series of lectures to be given in 
London under the auspices of the Industrial Research 
Committee of the Federation of British Industries 
was delivered in the Council Room of the Federation 
by Mr. Robert Price Russell, President of the 
Standard Oil Development Company, on Monday, 
June 9. Mr. Russell’s lecture was entitled ‘‘ The 


Organisation of Industrial Research” and in his 
introductory remarks, he referred to the growth of 
research during the 25 years and gave details 
of the ial benefits that had been gained by his 
own organisation which had amounted to 15,A00I. 
of added profit for each thousand pounds spent on 
research. Before research and development could 
benefit a particular industry, however, it was 
essential that laboratory results should be co- 
ordinated into the overall pattern of production. 
Industrial production was not like an arch in which 
research was the keystone ; it was like a chain made 
up of many links, two important members of which 
were the economic climate and the political climate. 
Without a sound political climate, executive 
management was unable to make recommendations 
to investors, who certainly would not invest in new 
enterprises. He was not prepared to deny that equal 
results could be achived under political and economi- 
cal systems other than freely competitive democra- 
cies, but he questioned the possibility. Mr. Russell 
then turned to some of the problems of those in 
charge of research and development programmes. 
Information about any project should flow freely, 
but this was not posible if the production and sales 
groups looked upon the research staff as visionaries ; 
isolation of the research department was to be 
avoided at all costs. Competition was one of the 
greatest stimulators of ideas and in his organisation 
they had adopted the practice of stimulating 
competition between their own research units ; this 
practice, however, had not been allowed to interfere 
with the free flow of information. In order to 
encourage individual responsibility, each research 
worker was allowed to devote about ten per cent. 
of his time to work on original ideas, so that a man 
who had conceived an idea could determine its 
worth. Equally important was the avoidance of 
practices which discouraged the development of 
ideas and if a scientist were to do his best work, it 
was essential that he should be assured that the 
management were sympathetic to research and 
appreciated the results obtained. 


Tue CaNaDIAN ELECTRICAL CoDE AND PROVINCIAL 
LEGISLATION. 


The Canadian Electrical Code, Part I, a fifth 
edition of which is to be published shortly, has 
been recognised for many years as an embodiment 
of accepted practice in the Dominion for the wiring 
of buildings and the installation of equipment. It 
can be readily understood by both workmen and 
inspectors, and is used as a guide to safe construc- 
tion by engineers engaged in manufacture. It has 
the force of law throughout Canada, deriving its 
authority either from provincial legislation or from 
municipal by-laws. Naturally, however, it contains 
expressions peculiar to the industry, and as these 
do not always have the same meaning in law as 
they were intended to bear, there have been a few 
cases where the Code has proved unenforceable in 


y | the courts. Under the Ontario Regulations Act, 


which was enacted in 1944, moreover, all regulations 
current in that Province must be in such a form as 
to permit of their enforcement by law. The Pro- 
vince of Manitoba has already made a definite move 
in the same direction; and it is possible that 
within the next few years most, if not all, of the 
other Canadian provinces will have followed suit. 
It is, therefore, clear that it may be difficult to 
maintain the Code on a national basis, unless 
cognisance is taken of these Regulations Acts. In 
Ontario, we understand, the Hydro-Electric Com- 
missicn, to whom the Legislature has delegated 
the duty of making regulations in respect of all 
matters connected with the use of electricity, have 
formed a joint committee of engineers and lawyers 
to deal with this matter, and it is hoped that the 
resulting “‘ translation ” will produce an enforceable 
set of regulations without detracting from the 
utility of the Code to industry or causing it to lose 
its identity. We also understand that the “ trans- 
lation” is welcomed by the Canadian Standards 
Association, who are, of course, responsible for the 
preparation of the Code. ‘That body may, in fact, 
use it as a basis for a sixth edition of the Code, 
such as would normally be published in from three 





to five years’ time, depending on the progress in 
the development of new materials and practices. 
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THE CENTENARY OF THE 
INSTITUTION OF 
MECHANICAL ENGINEERS. 


Durie the present week, and culminating with 
a banquet this evening in Guildhall, the members 
of the Institution of Mechanical Engineers and their 
guests have been celebrating in London the cen- 
tenary of the foundation of the Institution. The 
programme of meetings, visits and social functions 
which are engaging the attention of the participants 
—numbering some 1,400—is so extensive that it is 
impracticable to deal with every one in detail, but 
we hope to describe the principal events in sufficient 
outline to provide a general record of an occasion 
which, so far, is only the second of its kind in the 
annals of British professional engineering institu- 
tions. 

Considering that the last of the founder members 
died so comparatively recently as 1909, it is some- 
what surprising that any uncertainty should exist 
regarding the actual place and occasion of the 
discussions which initiated the movement to 
establish the Institution. The centenary volume, 
by Mr. R. H. Parsons, to which reference was made 
last week and which we shall review at greater 
length in a subsequent issue, tacitly admits the 
uncertainty by stating that ‘“‘the story goes ” that 
it originated in a conversation between a number of 
engineers who were sheltering from the rain in a 
platelayer’s hut on the Lickey incline of the Bristol 
and Birmingham Railway ; and that the discussion 
arose because of the refusal of the Institution of 
Civil Engineers to relax their admission rules in 
favour of George Stephenson, who had declined, 
reasonably enough as it seems, to accede to a 
requirement which his outstanding position should 
have rendered - Be that as it may, 
there is no doubt regarding the outcome, which 
was @ meeting held in Birmingham on October 7, 
1846, when the proposal to form a new institution 
was approved. Draft rules were drawn up in the 
following: month and on January 27, 1847, the 
proposal became a fact. George Stephenson, on 
whose proposition the provisional rules were 
adopted, was elected by acclamation as the first 
President. 


In 1877, the headquarters of the Institution were 


transferred from Birmingham to London, where, in | #04 


1899, they entered into possession of their own 
building at Storey’s-gate, St. James’s Park. This 
building, which was extended in 1912 and has been 
further modified internally more than once, remains 
the headquarters, though the pressure on its accom- 
modation is now somewhat severe on occasions 
_ which involve any large gathering of the members. 


OPENING OF THE CENTENARY PROCEEDINGS. 


The centenary celebration was inaugurated by 
@ general meeting held in the Great Hall of the 
Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1, at 3 p.m., on Monday, 
June 9. The President of the Institution, Lord 
Dudley Gordon, D.S.0., M.LMech.E., was in 
the chair, and introduced the Lord President 
of the Council, the Rt. Hon. Herbert Morrison, 
P.C., M.P., who delivered the opening address. 
Mr. Morrison reviewed the history of the Institution, 
and congratulated it on being the oldest mechanical 
engineering institution in the world. As the 
Minister responsible for the Department of Scien- 
tific and Industrial Research, he was glad to note 
the increasing importance of research to mechanical 
engineering, and the Government’s recognition of 
this in the recent establishment of an organisation 
for mechanical engineering research. Lord Dudley 
Gordon, in responding to Mr. Morrison’s address, 
remarked on the foresight of the early engineers, 
and said that the membership of the Institution 
had risen to just under 28,000 since the amalgama- 
tion with the Institution of Automobile Engineers. 
The President of the Royal Society, Sir Robert 
Robinson, M.A., D.Sc., LL.D., F.R.S., spoke of 
the physical aspect of mechanical engineering during 
the last hundred years, and said that the Institution, 
in celebrating its centenary, was not resting on its 
oars; but gaining fresh resolution for the work 
ahead. The Royal Dutch Institute of Engineers 


Mechanical Engineers, and its vice-president, 
Jhr. ir. O. C. A. van Lidth de Jeude, a former 
Minister of War, and former Minister of Construction 
to the Netherlands Government, spoke on behalf of 
Continental engineers. Professor A. G. Christie, 
Hon. M.I.Mech.E., of John Hopkins University, 
Baltimore, U.S.A., and a past-President of the 
American Society of Mechanical Engineers, referred 
to the great progress which has been made in Ameri- 
can mechanical engineering since 1847 during the 
“‘ covered-wagon ” era. 

Previously to the opening ceremony, a large 
number of members, and their guests, headed by 
the President and Council, attended a thanksgiving 
service in Westminster Abbey on the afternoon of 
Sunday, June 8, when a special sermon was preached 
by the Very Reverend Dr. Hewlett Johnson, Dean 
of Canterbury. 

In the evening of June 9, a reception was held 
by the President at the Science Museum, South 
Kensington, when the Minister of Education (the 
Rt. Hon. George Tomlinson, M.P.) opened a special 
exhibition of models, etc., illustrating the develop- 
ment of mechanical engineering during the past 
century. This exhibition is remaining open to the 
public until August 24. A separate exhibition, 
devoted to letters, portraits and personal relics 
associated with George Stephenson, was on view in 
the Institution’s building at Storey’s-gate. As 
previously mentioned, it contains several collections 
of autograph letters of Stephenson, presented to the 
Institution by members. 


TECHNICAL SEssIONs. 


The first of the four days’ technical sessions was 
held on the morning of Tuesday, June 10, thr2e 
meetings taking place concurrently on each day, and 
three papers being presented at each meeting. The 
three meetings on June 10 dealt with ‘* Marine 
Power Plant,” the chairman being Engineer Vice- 
Admiral Sir Harold A. Brown, G.B.E., K.C.B.; 
“‘ Aeroplane Propelling Machinery,” under the 
chairmanship of Sir Ben Lockspeiser ; and ‘‘ Manu- 
facture,” with the Hon. J. Kenneth Weir, C.B.E., in 
the chair. The three papers on ‘“‘ Marine Power 
Plant ” were on “‘ Reciprocating Engines, Steam and 
Diesel,” the author of which was Mr. P. L. Jones, 
M.C., B.Sc. ; “‘ Steam and Gas Turbines,” presented 
jointly by Dr. T. W. F. Brown, Mr. S. 8. Cook, F.R.S., 
Mr. F. W. Gardner ; and another joint paper, 
on “ Boilers and Auxiliary Machinery,” by Major W. 
Gregson, M.Sc., and Mr. H. Hillier, O0.B.E. 

At the second meeting on June 10, on “‘ Aeroplane 
Propelling Machinery,” the three papers were on 
“Reciprocating Engines,” by Dr. H. R. Ricardo, 
F.R.&3; “Aeroplane Power Plant—U.S.A.”, by 
Professor W. J. King, of Cornell University, and 
Dr. W. R. Hawthorne, of the Massachusetts Institute 
of Technology ; and ‘‘Gas Turbines,” by Mr. Hayne 
Constant, M.A. At the third meeting, on ‘‘ Manu- 
facture,” papers were delivered on “‘ Machine Tools,” 
by Mr. A. H. Lloyd, B.Sc. ; ‘‘ Gauging and Metro- 
logy,” by Mr. J. E. Sears, C.B.E.; and “ Industrial 
Administration,” by Sir George H. Nelson and 
Mr. R. T. Mattinson. 

On Wednesday, June 11, three meetings were 
held, these dealing, respectively, with ‘‘ Mechanical 
Plant for Power Stations ” (chairman, Sir S. Leonard 
Pearce, C.B.E.); ‘‘ Handling Machinery,” with 
Major E. J. Buckton, B.Sc.(Eng.), in the chair ; 
and “ Air Conditioning, Heating and Ventilating, 
and Refrigeration ” under the chairmanship of the 
President, Lord Dudley Gordon, D.S.0. At the 
first-mentioned meeting, the papers were on 
“Practice and Tendencies in Great Britain,” by 
Sir Johnstone Wright; “ Practice and Tendencies 
on the Continent of Europe,” by Dr. Adolf Meyer, 
of Switzerland; and “ Practice and Tendencies in 
the U.S.A.,” by Professor A, G. Christie, of Johns 
Hopkins University, Baltimore, Maryland. The 
three papers on ‘Handling Machinery” were 
“Cranes, Conveyors, Elevators and Hoists,” by 
Mr. H. H. Broughton, Wh. Ex.; “‘ Handling and 
Storage of Grain and other Bulk Materials,” by 
Mr. J. M. Fleming, of Ontario ; and ‘‘ Public Works 
Contractors’ Plant,” a joint paper by Mr. V. W. 
Bone, Mr. W. Savage and Mr. R. M. Wynne- 
Edwards, D.S.0., M.A. The papers on “ Air 
Conditioning ” and the. associated subjects were 





was founded a few months after the Institution of 





——— i. 
Dr. Oscar Faber, O.B.E. ; “ Air Conditioning Pian 
in the U.S.A.”, by Mr. W. H. Carrier, of Sy ‘ 
N.Y., U.S.A.; and “ Refrigeration,” by Dr. §, F 
Dorey, C.B.E., Chief Engineer Surveyor of Lloyd’; 
Register of Shippirg. " 

‘JaMES CLAYTON LECTURE, AND GOVERMENT 
RECEPTION. 

There was also an evening mecting on 1 uesday 
June 10, when Professor J. D. Cockcroft, (.B.R. 
F.R.S., reviewed “The Possibilities of Nuclea, 
Energy for Heat and Power Production.” After g 
general introduction to the principles of nuclear 
fission, Professor Cockcroft proceeded to examine 
the practical considerations’ involved in applying 
atomic energy to power production. A convenient 
measure to keep in mind, he said, was that a cop. 
sumption of one gramme of U.235 would maintain 
an output of 1000-kW for one day ; this correspond. 
ed to the energy of 2,000,000 gm. of radium, 
Putting this in another form, the fission energy of a 
ton of U.235 was 10° kW-days. The use of an 
atomic pile for static power generation was perfectly 
practicable, and this was being done already on an 
experimental scale ; but there was little likelihood 
of such a-power plant being employed, as had been 
suggested by some writers of newspaper articles, 
for such purposes as the propulsion of motor cars 
or aircraft, because of the unavoidable weight and 
bulk of the protective insulation needed to safeguard 
the operating staff. A power level of one watt 
would require a thickness of a foet of concrete to 
absorb. the radiations and ensure the safety of the 
attendants; and the weight of the protective 
covering for a power unit for a transatlantic aircraft 
would be of the order of 100 tons. 

The meeting at which Professor Cockcroft’s 
lecture was delivered was held in the Great Hall of 
the Central Hall and was followed by a function 
which was especially gratifying to the members as 
an Official recognition of the status of the Institution 
as a body of national importance. This was a 
reception and garden party given by H.M. Govern. 
ment at Lancaster House, St. James’s—the former 
London Museum—at which the guests were received 
by the Rt. Hon. Herbert Morrison, M.P., Lord 
President of the Council, who was accompanied by 
Mrs. Morrison. Fortunately, the weather conditions 
were ideal, so that, in spite of the large size of the 
gathering, it was possible for the guests to move 
about freely in the spacious garden. This was, in 
fact, the first social function at which the whole of 
the Centenary Conference members and delegates 
had been able to meet, and it will be remembered by 
those present as one of the highlights of the week’s 
programme. 

(To be continued.) 





New Evecrric CaBLE Facrory.~Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, 51, 
Hatton-garden, London, E.C.1, have acquired a site at 
Newton, Co. Durham, on which it is proposed to erect 4 
new cable factory as soon as possible. Newton is in a 
“ development area ”’ and is a little way south of Birtley, 
where Henley’s opened a factory in 1945, 





ENGINEERING AND MARINE EXHIBITION, 1947.—The 
first Engineering and Marine Exhibition to take place 
since the outbreak of war will be held at Olympia, 
London, W.14, from Thursday, August 28, until Satur- 
day, September 13, 1947. The organisers are Messrs. 
F. W. Bridges and Sons, Limited, Grand Buildings, 
Trafalgar-square, London, W.C.2. (Telephone: WHIte- 
ball 0568-9.) 





THe INSTITUTE OF BRITISH FOUNDRYMEN.—The 
Council of the Institute of British Foundrymen have 
announced the following awards for 1947, the presenta- 
tions of which will be made at the annual general 
meeting to be held at Nottingham on June 18, as 
mentioned op page 492 of this issue. The Oliver Stubbs 
Gold Medal has been awarded to Dr. A. B. Everest, 
The Mond Nickel Company, Limited, London, in recog- 
nition of services rendered to the Institute. The E. J. Fo- 
Gold Medal has been awarded to Mr. T. Makemson, M.B.E., 
in recognition of his services to the foundry industry. 
Mr. Basil Gray, Director of The English Steel Corporation 
Limited, has béen awarded the British Foundry Medal 
for his paper on “‘ The Production of Grand-Slam Bomb 
Castings.” The Meritorious Services Medal of the 
Institute has been awarded to the assistant secretary, 
Mr. J. Bolton, who was acting secretary during tho 





“ Air Conditioning, Heating, and Ventilating,” by 


absence of Mr. Makemson with the Iron and Steel Control. 
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THE IRON AND STEEL 
INSTITUTE. 


(Concluded from page 483.) 


We conclude below our account of the annual 
general meeting of the Iron and Steel Institute, 
held in London under the Presidency of Dr. C. H. 
Desch, F.R.S., on Wednesday, Thursday and 
Friday, May 14, 15 and 16. 


RESEARCH ON RoLiine Mrs. 


Tae last technical session of the meeting, held 
on the morning of Friday, May 16, was devoted to 
the joint discussion of three contributions, namely, 

“First Report of the Rolling-Mill Research Sub- 
(Committee of the Iron and Steel Industrial Research 
(Iron and Steel Institute Special Report 
Fluctuations and Distribution of Torque 
between Rolling Mill Spindles,” 
Hoff, of the Research Laboratories, Plastics Division, 
Imperial Chemical Industries, Limited ; and “‘ The 
Application to Shaping Processes of Hencky’s 
by Mr. E. Siebel, President 
of the Inspection of Materials Board, Dahlem, 
A brief summary of the report of the 
Rolling-Mill Research Sub-Committee will be found 
on page 439, ante. It was presented by Dr H. 
Ford, who stated that it constituted the first and the 
last report of the sub-committee because the Iron 
and Steel Industrial Research Council had ceased to 
exist in December, 1946, and the activities of the 
sub-committee had been taken over by the British 
Iron and Steel Research Association. 
report dealt mainly with the engineering aspects of 
the rolling-mill process and took matters down to 
theend of 1944. Since that date much further work 
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by Dr. E. A. W. 


Sheffield, and the equipment had been set up through 
the generosity of the Worshipful Company of 
Ironmongers. It was the intention to carry out 
quantitative work on the mill, and the first subject 
to be investigated was the difference in operation 
between plain and roller bearings, the mill being 
provided with these alternative bearings. A strain 
gauge had also been devised for measuring the strain 
existing during the passage of materials through 
the rolls. When the Rolling-Mill Sub-Committee 
had decided to make use of the mill they had trans- 
formed it completely, and the report showed what 
a great deal of ingenuity had been displayed in 
converting the original comparatively simple 
machine into a piece of research apparatus. Since 
then, nfuch valuable work had been done and this 
furnished a good instance of collaboration between 
rolling-mill managers, the research team working at 
Sheffield University, and those who were attacking 
the problem from the strictly physical point of 
view, namely, Dr. Orowan and his colleagues at 
Cambridge. The paper by Siebel recalled the fact 
that 60 or 70 years ago some very active work had 
been done in France which, apparently, had been 
overlooked. A series of papers by Tresca were quite 
remarkable in showing the process of deformation 
in a number of curves. The matter had been 
taken up by Hartmann, also in France, and his 
book on deformation gave diagrams almost identical 
with those of Siebel. The methods of measurement 
had not then been perfected and much of the 
evidence had to be gathered from the flaking and 
scaling of the metal surface. Nowadays, on the 


able to measure the forces involved in deformation 
with high accuracy, on account of the great develop- 
ment which had taken place in electrical measuring 


had been carried out and reports on this were being | instruments. 


Dr. J. W. MacColl said that the present position, 


" presenting his paper on fluctuations between | from the scientific point of view, was that matters 
rolling-mill spindles, Dr. Hoff stated that it| had reached a stage at which it could be said that 
described fluctuations of torque found when the| almost any two-dimensional problem in plastic 
torques in the two connecting spindles of a/| deformation could be solved with adequate accuracy, 
two-high rolling mill were recorded separately | providing the necessary physical data could be 


and independently during the operation of the mill. 


applied. Little, however, had been done in regard 


Some of these fluctuations were periodical and in| to three-dimensional problems and this would be 
step with the roll revolutions. These were attributed | one of the main objects for future work. The next 


to mechanical imperfections of the driving 


gear. | speaker, Mr. R. Hill, challenged the accuracy of the 


other hand, metallurgists had the advantage of being | P®8° 


to ascertain how best to use that method as a quick 
and fairly easy means of securing reasonably 
accurate results over a definite range of phenomena. 
A series of papers on this work was in course of 
preparation, and he believed that they had been 
able to arrive at a method, based on a normal theoret - 
ical analysis, which would allow reasonably good 
results to be obtained from quite simple physical 
measurements and relatively simple .calculations. 
The President had drawn attention to those organi- 
sations which had made possible the present rolling- 
mill research. In addition to those mentioned, 
it should be pointed out that the manufacturers 
of rolling-mill plant and the suppliers of electrical 
equipment had made considerable contributions, 
both in cash and in kind, towards this branch of 
research in the early days. This should be acknow- 
ledged at the meeting at which the report was 
presented. 

The President then thanked the authors of all 
the papers considered for their contributions and 
declared the meeting closed. 





LETTER TO THE EDITOR. 


EFFECT OF CENTRIFUGAL FORCE 
IN AXIAL-FLOW TURBINES. 


To THE Eprror oF ENGINEERING. 


Sm,—In reply to Mr. J. H.C. Atkins’s letter, on 
458 of your issue of May 30, I have to point 
out that the efficiency remark in my article (on 
page 205, March 21) referred to a design ensuring 
radial equilibrium and constant specific mass flow 
and fulfilling two fundamental equations. I ex- 
pressed no opinion on.the efficiency of the known 
so-called free-vortex design which, according to my 
analysis, does not meet the above conditions. I am 
therefore unable to accept Mr. Atkins’s conclusion 
that because a known so-called free-vortex design 
attained quite respectable efficiency, not stated by 
Mr. Atkins, there would appear to be a contradiction 
between my theory and practical results. 

Mr. Atkins states that it is quite possible to ensure 
radial equilibrium and ‘constant specific mass flow ; 


Other non-periodic fluctuations were thought to be | results contained in Siebel’s paper. He said that Saag yy a Reaper ye bq igictagchs, aia 
caused by the surface condition of the rolled stock. | one point vital to the correct solution of any plastic in Sineines inertial Mr. Atkins indicate 
It was concluded that none of the fluctuations found | problem was that the stresses could only be calcu- — “ 


could have originated from the universal joints of 
the spindles. 

The third paper, on ‘‘ The Appiication to Shaping 
Processes of Hencky’s Laws of Equilibrium,” in the 
absence of Mr. Siebel, was presented by Mr. W. C. F. 
Hessenberg. The author stated that, in the case 
of plane deformation, the Hencky laws and the rules 
deduced by Prandtl, in 1923, regarding the course 
of slip lines, allowed, in a simple way, the tracing 
of slip-line systems in accordance with the equili- 
brium conditions in the plastic state. Based on the 
knowledge of the slip-line system, it became possible 
to determine the stress distribution in the deformed 
region. The method of investigation had been 
applied to a number of direct compression, cupping, 
and pressing processes occurring in practice. It was 
found that Prandtl’s theory regarding the resistance 
to flow on compression between rough plane plates 
was applicable also in the case in which the shear 
stress at the compressing surfaces had a con- 
stant value. In die-forging and _ cold-rolling, 
separate slip-layer systems were active at the 
compressing surfaces on both sides of the piece, 
which systems affected each other as they advanced. 
In rolling, the slip layers originating at the entering 
edge were mainly effective, spreading over the whole 
length of the rolled stock as rolling was continued. 
In deep-drawing and in tube-drawing, the slip lines 
were formed by a system of logarithmic spirals. 
In extrusion, the trajectories of the transverse stress 
were approximately semi-circular around the open- 
ing of the die, while in the case of piercing they ran 
from the front face of the piercer towards both sides 
of the die wall. 

The President, who opened the discussion, said 
that as long ago as 1929 it had been decided by the 
manufacturers of cold-rolled strip to present an 


yield 


lated by considering simultaneously the velocities — it — rovy oo a — — 
of flow and the strains. This was obvious enough |S". Be ee hi cal seidoath pac wee arene 
when considering conditions such as those which gy oe slate ™ f this “ine rf 
obtained in hardness testing, where the metal | © oes not advance any proof o ment, 
surface was displaced continuously during the but he adds, rather significantly, that those prac- 
indenting operation, but the point was less obvious | ,. > ; 
when a steady motion problem, like extrusion, draw- tions are unknown I rather think thet Mr. Atkins 
ing, or rolling, was dealt with. ‘ sy seindhatiidaath 
Dr. E. Orowan, F.R.S., said that for some years it partes ae an i 
had been considered that the main effect which 
caused the rolling pressure to be above the 
stress of the material was the accumulation of stresses 
due to the friction at the rolls. A change had now 
taken place in the theoretical outlook, and it was| _; ith takes place i 
clear that elastic deformation could not be neglected me Se es See ee an. ee Knees 
and that it played an important role. 
minimum thickness of strip that could be rolled 
and there was a fairly-well defined limit below 
Ment aot eee te eee Gi. AE Dron. | Base 497, provided, of course, that wishful thinking 
said that, at present, not much was known about : 
friction in rolling and a constant coefficient of Yours faithfully, 
friction was assumed. Much information concerning B. PocHoBRaDsKY. 
the coefficient of friction could be obtained by a 
taking analysis of the curves of Erith, Kent. 
Siebel and Lueg. The President, who again — 
at this point, remarked that the Rolling Mill 
Research Committee had this question of friction 
under consideration and he did not think that any 
investigator had assumed frictionless conditions. i ai ait al thi vend ue tat tae ang 
In a brief reply, Dr. Ford said that, at Sheffield, |" ™°™ riginal . 
an enormous number of experiments had boen mad | Mew. Vskere-Arastrnen Lisle Barrow n Turse 
end Pog pecalers = a oom pany’s 23,700-ton passenger liner, Stratheden, has been 


tical limitations are unknown.. Ifthe practical limita- 
would meet with insuperable difficulties in proving 


In his concluding paragraph Mr. Atkins says that 
the existence of many highly efficient axial-flow free- 
vortex compressors is strong evidence for the exist- 
ence of free-vortex flow. All we are entitled to say, 
I think, is this: certain results have been obtained 


so-called free-vortex designs. My, no doubt more 


There was &| modest, view seems to be supported by the test 


published in the Proceedings of the Institution of 
Mechanical Engineers, War Emergency issue No. 12, 


does not influence our conclusions. 


Fraser and Chalmers Engineering Works, 
June 3, 1947. 





RETURN TO SERVICE OF §8.S. “ STRATHEDEN.”—After 


reconditioned, and will sail for Australia on June 27. 


which Dr. Orowan had placed before the Institution | Requisitioned in November, 1940, and converted te a 
of Mechanical Engineers.* They had endeavoured | troopship, the Stratheden carried 149,697 troops and 








experimental rolling mill to the University of 


* Proc. Inst. Mech. E., vol. 150, page 140 (1943). 


civilians and steamed 468,094 miles before returning to 
Barrow, in July, 1946, for reconversion. 
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1,200-KV DIRECT-CURRENT 
IMPULSE TESTING PLANT. 


TWENTY-FIVE years ago the limiting voltage for 
which underground electric cables could be installed 
did not exceed 33 kV, although much higher voltages 
were, of course, being used on overhead lines. At the 
same date, estat much work was being undertaken 
on the numerous problems concerned with the function- 
ing of insulation under electrical stress. This proved 
so successful that on the outbreak of war many miles 
of cables designed for pressures up to 132 kV, were in 
satisfactory operation. Operation at 220 kV was also 
an accomplished fact. Among the pioneers in this 
field were Messrs. W. T. Henley’s Telogeaph Works 
Company, Limited, 51, Hatton-garden, London, E.C.1, 
who in 1923 erected new research laboratories, includ- 
ing high-tension plant, at Gravesend, for carrying out 
investigations on this subject. Sixteen years later 
these laboratories were re-designed and equipped 
with up-to-date high-vultage power-frequency testing 
plant. Underground cable systems are not, however, 
immune from the damaging effects of lightning, in spite 
of the fact that their surge impedance is inherently 
lower than that of overhead lines. Their efficient 
performance under such conditions is therefore essential; 
and a corollary is that equipment, in the form of high- 
voltage capacitors which can be rapidly discharged 
under control conditions, should be available in order 
that the release of the large amounts of energy in a 
short time, which is a characteristic of lightning, can be 
simulated. To obtain information on the behaviour of 
— cable systems under such conditions, Messrs. 

enleys have therefore added a 1,200-kV impulse plant 
to the power-frequency equipment which was installed 
before the war in their Gravesend laboratories. 

Before describing this impulse plant in detail it may 
be mentioned that. the testing station consists of an 
extension to the north end of the factory in a position 
which is convenient for handling finished drums of 
cable. This extension is 105 ft. long and 132 ft. wide, 
and is divided into two bays, which are 72 ft. and 
60 ft. wide, respectively. Each bay has a clear height 
to the roof trusses of 40 ft., and also has its own 
control rooms in which the control gear for the trans- 
formers in that bay and the test desks are housed. 
The eleven testing transformers are situated in suitable 
positions on the test floor, while all the heavy switch- 
gear, motor-generator sets and regulating equipment 

are installed in a separate building. The narrower of 
the two bays contains three separate testing plants : 
a single phase 300-kV plant for making tests on cables 
at voltages from 100 kV and upwards, and two smaller 
three- plants, one consisting of three single-phase 
125-kV transformers and the other of three single- 
phase 100-kV transformers, such as are suitable for 
carrying out lower voltage tests of both short and long 
duration. In the wider bay are four identical high- 
tension transformers, which are arranged in pairs. 
This plant is energised from a switchboard on a 
raised gallery and is controlled from a control room 
in the south-west corner. It is arranged so that it 
can be supplied from the mains at 50 cycles or at any 
frequency up to 60 cycles from a motor-generator set. 

All the transformers are identical 150-kVA, 125-kV 
ou, and can be connected two in series for 250-kV 
teste or four in series for 500 kV-tests. Heavy loads 
at 125-kV can be obtained by arranging the four units 
in parallel. The new impulse testing plant described 
below is also installed in this bay. 

This impulse-testing plant comprises a 200-kV 
direct-current charging unit, condenser columns of 
seven stages, a capacity potential divider for voltage 
measurement and a high-speed continuously evacuated 
cathode-ray oscillograph for surge recording. The 
charging unit consists of a 6-kVA 80-kV transformer, 
the primary of which is supplied from the 50-cycle 
mains through a 10-kVA, 0 to 250 volts moving-coil 

tor. This transformer is of novel design in that 
the core is maintained at a potential half that of the 
output. Its top plate is connected to an oil-immersed 
porcelain clad condenser with a capacity of 0-015 mf., 
which has a direct-current rating of 100 kV. The 
output from this condenser is taken through a resist- 
ance to the mid point of a pair of oil-immersed porce- 
lain-clad selenium rectifiers, each of which is rated at 
200-kV reverse peak and is capable of giving 5 milli- 
amperes continuously, or 20 milliamperes for one 
hour. This rectifier bank is isolated from earth by 
four pedestal insulators, so that positive or negative 
direct-current can be obtained by connection to the 
top or bottom of the bank, respectively, the opposite 
end being earthed. The output from the charging 
unit is fed to the first stage of the condenser bank 
through a resistance, contact being made to earth at 
the output side by a movable.rod. This rod makes 
contact when the transformer is de-energised and is 
automatically disconnected by @ copper-dise motor 
ee the transformer is ene 
main condenser bank, which is illustrated 
in he. 2 age oy, hy Each of these is 





1,200-KV IMPULSE GENERATOR. 


MESSRS. W. T. HENLEY’S TELEGRAPH WORKS COMPANY, LIMITED, LONDON, 


. 3. 400-KV TransporTaBiZs Spr. 
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e up alternately of condensers and i 

ci gia cole el trie 
They are permanently paralleled by the 
supports and each consists of vertically- 
condenser and r units. Each condenser unit 
has 4 capacity of 0-0875 microfarad, and, since the 
two units in each stage are permanently connected 
in parallel, the stage capacity is 0-175 microfarad. 
The total energy —en * when each of the seven 8 
is energised at 167 kV is 17 kilowatt-seconds. 

seven stages are charged by a set of sloping resistors, 
which, as will be seen from the illustration, connect the 
front ‘columns. A similar set connects the two rear 
columns, and, besides as charging resistances, 
also controls the wave tail. The condenser bank is 
discharged by means of 150-mm. hemispherical gaps, 
which are supported horizontally midway between the 
front and rear columns; these are also visible in the 
illustration. The right-hand hemispheres of each set 
are connected b _- mechanisms through gearing to 
a vertical rod which is made up of insulating members- 
This rod, which is designed so that a certain latitude in 
alignment is possible, is driven through gearing by a 
small motor. This motor also operates a Selsyn unit, 
so that the gap setting can be varied from the con- 


‘trol deck. Small damping resistances are inserted 


in the majority of the gap circuits to serve as part of 
the wave-front control. The condenser bank is con- 
nected to the sample under test by a ei tang 
resistance, which controls the wave front of the im 

The capacity potential divider, which is visible on 
the right of Fig. 1, is made up of two high-voltage 
condenser units, . each of which has a ca ity of 
60 micro-microfarads and is capable of wi 
a peak vol of 600.kV. When these units are con- 
nected in series, they form the high-voltage arm of the 
divider. They are mounted on a steel base fitted with 
rollers for mobility. This base also carries the low- 
voltage element o the divider and the reco cable 
matching resistor. pecial care has been en to 
ensure that the low-voltage capacitor is adequately 
screened and the low-capacity recording cable is taken 
from this point to the cathode-ray oscillograph by the 
most direct route. 

The tripping mechanism for the main condenser 
bank consists of two three-electrode gaps, two con- 
densers with their associated stabilising resistors, and 
a tripping transformer, All the electrodes are mounted 
on insulators, which are fixed to a welded chanuel- 
iron base, and are driven by cams which are senged 
together to a motor-driven insulated shaft. 

a Uhiis ian dptivtel: a Oa. onted mon aes 
Selsyn. When energised, the tripping transformer 
injects a voltage of up to 30 kV into the common 
electrode of the first two gaps and thus initiates the 
operation of the generator. This transformer is specially 
to give a suitable wave form and incorporates | to 
damping windings so that the injected voltage shall 
not oscillatory. Two porcelain-clad condensers, 
which are mounted vertically, are connected across the 
two three-electrode gaps, so that the potentials of the 
various electrodes are maintained at the correct — 
for positive operation in sequence immediately 
beeen So: saat. Sy the intotel veltane. fount ie 
transformer. In order to maintain the voltage 
condensers in the correct ratio, in spite of the 
ps mounting, two porcelain-clad resistors are 
connected across the combination., A tapped wire- 
wound resistor is also connected from the left-hand | ¢ 
hemisphere to the base of the lower condenser, and 
from this the initiating cable for the cathode-ray 
oscillograph is taken. The resistors, which are con- 
nected in parallel with the condensers forming part 
of the tripping mechanisms, are of the oil-immersed 
porcelain-clad type with values of 200 megohms each. 
The lower end of the two in series is co to earth 
t h a micro-ammeter calibrated to read mean 
kilovolts. bn al 

The im erator is contro rom a pedes 
in the yim Toons, which is illustrated ie? 
This pedestal carries instruments to indicate the Ta 
voltage input, mean stage kilovolts, and the settings of 
the main and auxiliary gaps. Below the instruments 
are five sets of push buttons which operate the isolator, 
main contactor, moving-coil regulator and the two gap 
motors. The button visible in the centre is the final 
control, by means of which the tri Set 
is ene and the generator ca‘ 

The -speed cathode-ray pone tine which is 
visible to the left of the control desk in Fig. 2, was 
designed and completely constructed in the Henley 
research laboratories. It is of the sat Bae Byron d 
ated type, with a rotary backing pump and a mercury 
diffusion pump. The main tube, which is about 5 ft. 
long, is,in three sections: a discharge tube with pre- 
anodé electromagnetic concentration at the top, a 
trapping chamber in the centre, to which the main | research 

coil is fitted, and a deflection chamber 
at the base, which contains the two pairs of plates and 
the recording mechanism. The trapping and timing cir- 
cuits are arranged on one side of the trapping chamber, 


spark gap 
ela, 





and the whole tube is contained in an aluminium screen. 
The controls are situated in the cabinet visible in 
2. This cabinet also houses the power pack 
for supplying the timing circuits and for calibration 
purposes, and the oscillator for producing the timing 
oscillations. The waves from the impulse generator 
can, be examined visually through two ports, and the 
fluorescent screen can be moved so that they can be 
photographically recorded. 

The laboratory has also been equipped with a 
400-kV direct-current testing plant. plant, 
which is illustrated in Fig. 3, consists of an yi vers 
of condensers, rectifiers, spacers and transformers. 
These are erected as four columns on a trailer, which 
also houses the moving-coil regulator and switchgear 
cubicle, Energy is fed into the transformer stack as 
described abeve, and thence to a 200-kV condenser 
and four 200-kV oil-immersed metal rectifiers, arranged 
in pairs. The —— is 5 milliamperes, continuously, 
or 20 milliamperes for one hour at 400-kV direct current. 
Double those amounts are obtainable at 200 kV. The 
rectifiers, transformers and moving-coil rs are 
interchangeable with those on the impulse plant. The 
400-kV plant which, it is claimed, is simple in operation, 
compared with the normal type of rectifying valve test- 
ing equipment with associated filament transformers, 
permits of the continuous application of a high-voltage 
direct current to prototype systems. It has also been 
used for testing many of the 132-kV cable installations 
carried out by Messrs. W. T. Telegraph Works 
Company, Limited, for the Central Electricity Board. 
Both the impulse generator and the 400-kV direct- 
current set were manufactured by Messrs. Ferranti, 
Limited, Hollinwood, Lancashire. 





PROGRESS IN PETROLEUM 
RESEARCH.* 


By Rosert Prick RvssE1. 


As we look at the petroleum industry through the 
eyes of the research scientist, we see certain positive 
trends which will undoubtedly determine the nature of 
our activities, at least during the next decade. The 
increase in the world demand for liquid fuels is fore- 
most among these ——_ The proportion of the total 
world weg od supplied by petroleum and natural gas 
increased from about 16 per cent. in 1925 to about 
23 per cent. in 1938. To-day we a it to be 
close on 30 per cent., and evidences of this vast 
increase are apparent throughout industry and com- 
merce. In 1914, only 4 per cent. of the world’s mer- 
chant fleet tonnage ran on oil, but by 1945 over 75 per 
cent. was oil burning. The Diesel horse-power installed 
in the United States increased from 5} million in 1935 

to 45 million. at the end of 1945. A decline in coal 
production in almost every country of the world has 
coincided with the rise in energy requirements, and 
atomic power as a p ive source of energy will 
probably have little effect on the demand for liquid fuel. 

Another major trend bound to influence oil research 
the | and development is the increase in octane number of 
gasoline and the corresponding rise in engine compres- 
sion ratio. During the war, the highest octane gasoline 
2 nana were reserved for military use, with a 

nee decline in war-time gasoline quality, but 
ly afterwards an improvement occurred in 
the quality of motor gasoline and the best premium 
grades progressed to a point well above pre-war rating. 
In 1946, however, there was a slight decline in quality, 
due to a temporary shortage of tetra-ethyl lead, but 
we know now that the stage is set for a further rise in 
both octane number and engine compression ratio. 
Over the years it has proved necessary for the industry 
to alter the proportions of the various products made 
from crude petroleum, and the dominating factor here 
has been the sharp upward trend in gasoline require- 
ments. The demand for gasoline has been met through 
reducing the proportionate production of other oil 
products. For example, in 1920, the gasoline produced 
in the United States amounted to only 26 per cent. of 
the crude run. By 1940, however, the gasoline yield 
had been increased to 43 per cent., while the develop- 
ment of oil cracking has made it possible to adjust 
within a wide range the proportion of gasoline and 
other petroleum products obtainable from crude oil. 

Still another trend that will have a pronounced effect 
on oil research is the increasing cost of finding and pro- 
ducing petroleum. This has already imposed on the 
industry the need for more efficient refining methods 
and has stimulated investigation into other available 
sources of liquid fuel. Nearly one-third of the present 
research and development effort of my own company 
is directed to the conversion of natural gas and coal to 
a fuel. The emphasis placed on this field of 

and development is not due basically to any 





* The Second Cadman Memorial Lecture, delivered at 
@ meeting of the Institute of Petroleum, held in London 
on Wednesday, June 4, 1947. Abridged. 





fears of future oil shortage. Competent oil geologists 

have estimated that the proved reserves of crude oil 

will be greater twenty years hence than they are to-day, 

and that we shall have plenty of oil for the next 100 

But the time is already at hand, in some parts 

of the world, when liquid fuels from gas and coal are 
competitive with petroleum products. 

To meet the two-fold demand for increased gasoline 
yield, and also for sharply improved anti-knock charac- 
teristics, the oil industry turned to the use of catalysts. 
It was found that by carrying out oil cracking in the 
presence of catalysts consisting of clay and related solid 
synthetic materials, the cracking process could be 
operated at lower pressures and temperatures and with 
shorter times of reaction than those employed in earlier 
thermal cracking units. Moreover, the catalytic reac- 
tions gave better overall yields, in addition to greatly 
improved quality of product. When catalytic operations 
were first applied on a large scale in the oil industry, 
the catalyst. was used in stationary beds as lumps, or 
pellets, over which the materials to be processed were 
passed as vapours. This was true of both the high- 
pressure hydrogenation and hydro-catalytic cracking 
processes developed by my own company on the tech- 
nical foundation laid down by the 1.G. Farbenindustrie 
in Germany and of the later catalytic-cracking process 
pioneered by Eugene Houdry. There is no particular 
difficulty in carrying out fixed-bed catalytic cracking 
batch-wise on a small scale, but large-scale production 
gives rise to many practical difficulties. The develop- 
ment of a continuous process seemed desirable in order 
to avoid complicated valving, heat-removal problems, 
and difficulties in temperature control. These problems 
finally reached solution in a totally new type of catalytic 
cracking placed in large-scale commercial operation 
about five years ago and known as the fluid catalytic 
cracking process. The term “ fluid” is applied to this 
type of catalytic cracking because the finely divided 
catalyst actually behaves like a fluid when aerated by 
@ gas or vapour. Samples of this catalyst, when 
placed in a bottle, behave just like flour; it is 
sl in movement and travels with difficulty as 
the bottle is tilted. When the bottle is shaken vigor- 
ously, however, the whole mass becomes fluid and seeks 
to find its own level with each movement of the bottle, 
in a manner similar to water. 

In the operation of the fluid catalytic cracking pro- 
cess, pre-heated oil vapour produced by flash vaporisa- 
tion aot a reactor, carrying with it the ‘eulabytie 
material as a suspended powder. Because of the 
decreased velocity of vapours passing through the 
reactor, the mded powder settles out to form a 
relatively dense, bubbling bed. Cracking proceeds in 
this bed at a temperature of approximately 900 deg. F. 
as the rising oil vapours contact the active solid, and is 
completed in about 20 seconds. Product vapours then 
leave the bed and pass through a settling zone to a 
cyclone separator, carrying with them catalyst still in 
the form of a suspended powder. Here, a large part 
of this suspended powder is recovered and returned 
through a small standpipe to the catalyst bed, The 
vapours then proceed to a fractionator where they are 
separated into gas, high-octane gasoline, heating oil, 
and gas-oil fractions. A very small percentage of the 
catalyst escapes from the cyclone but is recovered as a 
heavy oil slurry at the bottom of the fractionator, from 
which it is pumped back into the reactor. Meanwhile, 
the catalyst, separated from the cracked oil vapours, 
is withdrawn from the bottom of the reactor and dis- 
charged into an air stream which carries it in suspended 
form to a regenerator vessel. Because of the decreased 
velocity of the carrying gas, another violently bubbling 
bed is formed in this vessel, and the carbon deposited 
on the catalyst during its passage through the reactor 
is burned off in the regenerator bed at a temperature 
of 1,100 deg. F. The purified catalyst is separated 
from the spent air, first in a settling zone above the bed 
and then in. a cyclone separator, after which it is 
returned through a standpipe and control valve into the 
stream of hot oil vapour. At this point it begins a new 
journey into the reactor and a fresh cycle of operation. 
The air leaving the cyclone passes through an electro- 
static precipitator where the final traces of catalyst 
dust are recovered and returned in suspended form to 
the regenerator bed. 

Remarkable results are produced by the violent 
action in the fluid catalyst beds. For example, in a 
plant-scale regenerator as much as 200 million B.Th.U. 
an hour may be liberated, yet the temperature in the 
regenerator seldom varies more than 5-deg. F. from top 
to bottom. This minor temperature variation, com- 
pared with the enormous heat liberation, is realised even 
though the seething catalyst bed may be 20 ft. deep 
and up to 45 ft. in diameter. Of particular interest is 
the fact that the complete cycle takes place without 
the use of a single mechanical moving part, and it is 
the fluid condition of the catalyst which makes this 
possible. A pressure head is developed by the ve 
in the regenerator standpipe, and this pressure is 
sufficient to cause the catalyst to flow from the regenera- 
tor, a zone of relatively low pressure, through the 
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regenerator slide valve into the reactor, a zone of 
relatively higher pressure. The average particle of 
catalyst makes its way round the complete circuit 
every ten minutes; yet the process runs continuously 
for months onend. A large-scale fluid catalytic crack- 
ing unit is capable of handling 1} million tons of feed 
stock a year, or some 25,000 barrels aday. Such units 
are about 250 ft. high and contain more than 24 miles 
of piping, of which one section may reach 8 ft. in 
diameter. Some 40 tons of catalyst are circulated 
through the unit every minute. 

The second important process I would like to con- 
sider is that. of hydrocarbon synthesis; here, the 
fluid catalyst technique is directed to the conversion 
of natural gas and coal into liquid fuels. Synthetic 
hydrocarbons may be produced either from gas or coal. 
These basic raw materials, however, must first be con- 
verted into synthesis gas, a mixture of carbon monoxide 
and hydrogen. Once the synthesis gas has been formed 
and purified, however, the remainder of the process is 
similar for both coal and natural gas. The synthesis 
gas isfed from a generator into a reactor and converted, 
in the presence of a fluidised catalyst, into synthesis 
products, such as gasoline, Diesel oil, and chemicals. 
At the present time in the United States, synthesis 
from natual gas is closer to plant-scale application 
than synthesis from coal. 

After pre-heating in a heat exchanger to a tempera- 
ture of about 930 deg. F., the natural gas, principally 
methane, is fed into asynthesis-gas generator, together 
with similarly pre-heated, compressed oxygen. The 
burning zone of the generator is an open chamber lined 
with refractory insulation, and here the methane is 
converted by partial oxidation to carbon monoxide and 
hydrogen. The temperature level in the combustion 
zone is approximately 2,450 deg. F. and the pressure 
20 to 30 atmospheres. On leaving the combustion 
zone, the hot products of combustion are cooled, first 
in a waste-heat boiler in the generator and then by heat 
exchange with incoming methane and oxygen. The 
gas now enters at the base of a fluid-type reactor 
operating at approximately 660 deg. F. and a pressure 
of 20 to 30 atmospheres. Here, in the presence of an 
iron catalyst which, in ‘‘ fluid ” state, is in constant and 
violent motion, it reacts to form synthetic hydro- 
carbons and water. The reaction liberates a very large 
amount of heat, amounting to 14,500,000 B.Th.U. per 
ton of liquid produced, but high rates of heat transfer 
through cooling tubes immersed in the fluidised catalyst 
permit the maintenance of uniform temperature 
throughout the catalyst. The heat of the reaction is 
absorbed in the vaporisation of water to form high 
pressure steam, which is a source of heat and power 
throughout the plant. The synthesis product leaving 
the fluid bed in vapour form carries with it a small 
amount of entrained catalyst. This is recovered in a 
eyclone and returned through a dip-pipe to the catalyst 
bed. The vapours leave the reactor to be cooled in a 
condenser and pass from there into a separator where 
the liquids are separated from the gases, some of which 
are recycled for further processing. The liquid pro- 
ducts, such as high-octane gasoline, Diesel oil and 
chemicals, then undergo normal finishing treatment. 
The gaseous portion of the product is rm yes of light 
hydrocarbon content and the residual tail gas is used 
to help provide the power and heat requirements. — 

In the hydrocarbon synthesis developed in 
Germany, using pelleted or granular catalyst in fixed 
beds, large numbers of closely spaced cooling tubes were 
required and the capacity of the reactors was limited by 
the ability to remove heat. In the fluid type reactor 
developed in the United States, heat er rates are 
so much higher than was possible with the German 
tubular type that less than 1 per cent. as much cooling 
surface is required. This naturally means a large 
reduction in investment, maintenance, and operating 
cost. Not only are the new iron catalysts used in the 
fluid process cheap in initial cost, but they also result 
in production of high-octane gasoline instead of the 
exceedi poor knock-rating product made by the 
Germans with their more expensive cobalt-type cata- 
lysts. The fluid catalyst principle is, without doubt, a 
fundamental advance. It represents something more 
than a major contribution in the field of catalytic 
cracking and hydrocarbon synthesis, for it also provides 
a new chemical engineering medium which appears 
destined to have numerous important applications in 
the oil, chemical, and other process industries. Among 
these, it can be used in making phthalic anhydride for 
resin manufacture, in lime-burning, and coal gasifica- 
tion. In the iron-smelting industry it offers such 
significant possibilities of lowering costs and reducing 
metallurgical coke requirements per ton of pig iron 
produced, perhaps even eliminating the need for 
metallurgical coke, that the technique is now receiving 
vigorous study in several quarters. In the field of 
lubricants, the of catalytic cracking and 


hydrocarbon synthesis have opened up new possi- 


bilities for improvements far beyond what was d 1 


LABOUR NOTES. 

Waitrne in his organisation’s Monthly Trade Report, 
Mr. Beard, the general secretary of the United Pattern- 
makers’ Association, is critical of the Government’s 
economic policy, although he admits that it has “to 
consider every aspect of our national life” and not 
only one. ‘“ People in all walks of life” however, he 
says, ‘‘ depend in the ultimate upon the production of 
consumer and capital goods.” ‘‘ All the non-producing 
trades or professions,” he goes on, “ the distributors, 
etc., would, in a modern state, find life extremely 
difficult if the producers (both management and men) 
did not produce, and provide, sufficient wealth to main- 
tain the state structure. In an economy such as outs, 
we must, to use Mr. Dalton’s words, ‘export or 
expire’.” 

“This means,” Mr. Beard continues, “that more 
people must enter the producing industries, and that 
those already there must produce more. It means also 
that the engineers must produce machines to mechanise 
industry wherever possible. What is the Government 
doing to attract people into those less pleasant jobs or 
to induce those already in, to produce more? In the 
case of the mining industry, for instance, some induce- 
ment has been offered by way of extra food, extra 
coupons, & — supply of goods in mining areas, 
exemption from military service, etc. Apparently, 
this has met with a ready response, for the number 
recruited for the mines is increasing daily.” 





Referring to the budget, Mr. Beard says. “‘ A policy 
of the harder you work, the more you pay does not 
make sense, or to be quite the best method of obtaining 
more production, particularly where we have a boasted 
budget surplus. It may be argued,” he says, “‘ that to 
release more of the extra money earned by extra effort 
would create inflation, with money chasing the too few 
goods that are available ; but surely this could be pre- 
vented The Government should know that P.A.Y.E. 
on overtime and Lees work earnings is not popular 
by any means, and that the term ‘ working the dead 
horse ’ is not an infrequent expression to be heard in 
the workshop.” 


The April Monthly Report of the United Pattern- 
makers’ Association states that 108 new members 
were enrolled and that the total membership was 
15,188. During the month, 46 members were paid 
trade benefit, and 269 sick benefit. The number of 
superannuated members was 824. 








At a meeting last week of the Agricultural Wages 
Board for England and Wales, the Workers’ representa- 
tives pressed for a substantial increase of wages. 
Supporting the application, Mr. Alfred Dunn, of the 
National Union of Agricultural Workers, said that 
while the national minimum for men was 4i., his 
members were asking for a higher rate than the 41: 10s. 
previously applied for. They were not, he added, 
pressing for a shorter working week at present. 
Seconding Mr. Dunn’s resolution, Mr. Tom Hodgson 
of the agricultural section of the Transport and 
General Workers’ Union, stated that since the last 
advance was granted, there had been wage increases 
for other workers and the prices of foodstuffs and other 
commodities had risen. The representatives of the 
farmers opposed the application, and the chairman 
(Sir Francis Floud) announced that the appointed 
members would consider the points raised and give 
their decision on July 2. 





The Conciliation Board for the Civil Engineering 
Industry has rejected a claim by the unions for a 44- 
hour working week, and the matter has been referred 
to the Mini of Labour and National Service for 
adjustment by arbitration. About 200,000 workers are 
affected. 





The General Council of the Trades Union Congress 
has accepted the invitation of Mr. Herbert Morrison, 
Lord President of the Council, to nominate persons to 
serve on the proposed National Planning Board. The 
National Planning Board, which is to be an adviso 
and consultative body, will probably meet fortnightly 
at first and less frequently later; it will, it is hoped, 
bring to bear on planning probl the practical 
knowledge and collective experience of both sides. 








The General Council is keeping in being its special 
committee on the Fuel Crisis and the Economic Situa- 
tion, which it has now directed to examine the position 
of particular industries and services in consultation 





possible a few years 


ago. 
(To be continued.) 








with representatives of the appropriate unions. Invita- 





tions are to be sent to unions in the following groups to 


TY | given region, the undertakings 





appoint representatives at separate discussions : raj}. 
way transport and workshops ; electricity generation 
and manufacture of equipment ; iron and steel ; gas; 
coal; building ; ture; cotton; and wool, 
Other groups will be invited later. 





Dealing with coal production at a Press conferenc« in 
London last week, the Lord President. of the Cour ci 
said that for the first five months of the current y>ar 
the total was about 83,000,000 tons. At that rate, he 
reckoned, we should get rather less than 100,000,000 
tons in the first six months of 1947, but there would be 
a big loss of output from holidays in the second «ix 
months. We should, however, have the benefit of tlie 
increased man-power which has been coming in. The 

resent stre: of the collieries man-power was 50,()0 
less than the average for 1935-38, and 50,000 mincrs 
made a difference at present output of over 1,000,000 
tons a month. There were now about 24,000 more 
miners in effective employment than a year ago, and 
the target of 730,000 men in the industry at the end of 
the year promised to be achieved ahead of schedule. 





Lord Ammon, chairman of the National Dock Labour 
Corporation, stated at a luncheon in London last week 
that he sometimes regretted the apparent irresponsible 
way in which certain sections of the Press played up 
strikes, or rumours of strikes, in a most provocative way. 
The disturbing feature of these strikes was the unofficial 
and often irresponsible leadership of men without 
authority. They flourish for a day, and, having 
reaped their trouble, disappear into the anonymity of 
the mass, leaving the trade union officials, the thankless 
job of clearing up the difficulties created. ‘‘I have 
great faith,” Lord Ammon declared, “ in constitutional 
minority movements, if the leaders accept the responsi- 
bility of their leadership, but leadership without 
responsibility is plain sabotage.” 





The General Council of the Trades Union Congress 
have asked the British Broadcasting Corporation to 
cease recognising its staff associations and deal instead 
with the various trade unions to which its employees 
belong. Staff Associations, like what are known as 
“company unions,” are, of course, deemed by orthodox 
trade unionists to be objectionable organisations. 


Examining certain characteristics of the economic 
system of Soviet Russia, the author of an interesting 
article in the Review of the International Labour 
Organisation at Montreal, mentions that the Soviet 
Union’s past experience and long-term outlook with 
regard to manpower and employment are different 
from those of other industrial countries. From the 
earliest days of its industrialisation, he says, the Soviet 
economy has known no unemployment on any con- 
siderable scale. On the contrary, one of the most 
acute problems of both the second and third Five Year 
Plans was the chronic shortage of labour. During the 
past few years, all Gover t es with regard 
to employment have been directed, not, as in other 
countries, at the liquidation of unemployment, but at 
combating the manpower scarcity and at the national 
distribution of existing cadres among the various 
branches of industry. The Government combated 
this bottleneck by stimulating the inflow of new workers, 
raising the productivity of labour, mechanising indus- 
tries demanding much manpower, and creating cadres 
of trained workers and technicians. 








Continuing, the writer says that before the war 
there was a definite system of manpower planning. 
The number of workers grew rapidly ; in 1929 it was 
14-4 millions ; in 1932 it was 22-9 millions; in 1937 
it was 27 millions. The plan which was interrupted by 
the war called for 32-7 million workers in 1942. Asa 
resul€ of improved conditions of life and work in the 
collective farm villages, the usual flow of workers 
from the villages to cities dropped considerably, and 
failed to satisfy the needs of industry. The Govern- 
ment imposed on the collective farms the obligation 
to send a specified number of young people to the cities 
annually for work in the factories. Under this, in a 
conclude agreements 
with the collective farms and their members for work 
over a definite period. 





In order to train workers, it is added, the Govern- 
ment established a large number of lower, middle, and 
higher technical schoels. At the same time, the 


system of training in the factories under skilled masters 
was widely applied and evening courses were organised 
for the improvement of skill. In addition, in 1940, 
an annual mobilisation of a million of 14- to 17-year 
olds into technical and trade schools was decided on. 
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IMITS OF TORSIONAL VIBRATION 
STRESS IN MARINE OIL-ENGINE 
SHAFTING.* 


By Dr. 8. F. Dorny, C.B.E. 


A weattsH of literature has been published on the 
subject of methods of calculating torsional vibration 
stresses, but, so far as the author is aware, no attempt 
has been made hitherto to lay down a rational basis of 
recommended limits of stress for marine shafting 
installations. The purpose of the present paper is to 

rovide a consistent “ yardstick” by which to assess 
the torsional vibration characteristics of marine pro- 

ing and auxiliary installations. The recommended 
limits are the results of many years of experience 
gained by Lloyd’s Register of Shipping in the investi- 
tion of torsional vibration stresses. They are, how- 
ever, tentative in character and open to periodic revision 
in the light of experience and criticism from industry, 
where such is substantiated by test or service results. 
It is not claimed that the recommendations can possibly 
cover accurately every type of heavy-oil engine installa- 
tion. 

In view of the complexity and wide variation in 
damping factors, harmonic torques, etc., for different 
types of machinery, and the consequent difficulty of 
calculating accurately in all cases the true values of 
vibration stress at critical speeds, it should be made 
clear that the recommended limits apply to stresses 
derived from actual measurement of vibration ampli- 
tudes by torsiograph or equivalent means. Further- 
more, the stresses are nominal values; that is, they 
are calculated on the plain sections of the shafting, 
neglecting stress raisers. At the same time, it may be 
mentioned that the important question of improved 
methods of stress calculation is being actively pursued 
and it is hoped before long to make available to 
industry the results of research work now proceeding on 
this subject. 

In replying to the discussion on his paper, “ Elastic 
Hysteresis in Crankshaft Steels,” published by the 
Institution of Mechanical Engineers in 1932,t the 
author recommended a limiting stress value of +24 tons 
per square inch (+ 5,600 lb. per square inch) for 30-ton 
mild-steel crankshafts, when superimposed on a mean 
stress of 2 tons per square inch (4,500 lb. per square 
inch), provided that special care was taken to prevent 
stress concentration at webs, oil holes, etc. 

Between 1932 and 1939, a considerable number of 
shaft failures were investigated by Lloyd’s Register 
and in his paper, “‘ Strength of Marine Engine Shafting,” 
read before the North-East Coast Institution of Engi- 
neers and Shipbuilders, the author gave a selection 
of the results, indicating also the measured vibration 
stresses in most of the cases examined. On the basis 
of the experimental data available at that time, he 
recommended a A value of about 2-4 for large mild- 
steel crankshafts of normal design where 


Fatigue limit for small polished specimens without 
stress concentration. 


E Fatigue limit for large shafte with stress concentra- 
tion. 


Taking the reversed torsional-fatigue limit of small 
polished specimens without stress concentration at 
+7 tons per square inch (+ 15,700 lb. per square inch), 
the estimated value of the corresponding fatigue limit 
for large crankshafts with stress concentrations would 
therefore be of the order of +2-9 tons per square inch 
(+6,500 lb. per square inch). This figure would be 
applicable to solid forged or semi-built shafts of sound 
material, adequately worked and uniformly heat- 
treated. For fully-built shafts, a somewhat higher 
torsional fatigue limit was considered applicable, of 
the order of +8,000 Ib. per square inch. As regards 
screwshafts, it had been found that a stress of the 
order of +4,000 Ib. per square inch would lead to 
failure, where the shaft had been subjected to the 
action of sea water, causing corrosion fatigue. In the 
case of crankshafts, the above optimum fatigue strength 
could be appreciably reduced by additional bending 
fatigue stresses arising from unequal wear-down of 
bearings, by similar effects due to axial vibration, or 
by possible forging defects, particularly in large semi- 
built shafts manufactured by the block forging process. 
Bearing in mind the above additional factors, the 
author recommended that, for crankshafts and screw- 
shafts, the vibration stresses at service speed should 
preferably not exceed +2,000 lb. per square inch, 

During the war years, shafting failures in heavy-oil 
engine installations tended to increase, since, in many 
cases where the major critical had been placed well 
down the speed range of the engines, synchronism 
occurred when operating in convoy at reduced speeds. 
In some cases, masters complained of difficulties in 

* Paper delivered at the Spring Meeting of the Institu- 
tion of Naval Architects, held in London, March 26-28, 
1947, Abridged. 

t Proc. I. Mech.E., vol. 123, page 479 (1932). 
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keeping station, the only way to avoid the critical 
revolutions being to proceed at speeds alternatel 

below and above that corresponding to convoy pare | 
In a number of cases, the troubles were investigated 
by Lloyd’s Register and recommendations made to 
move the offending critical to a less troublesome 
position in the speed range, by suitable changes in the 
dynamic system, The position was often aggravated 
by deteriorated wear-down conditions, an inevitable 
legacy of the longer periods between overhauls and the 
quicker turn-rounds demanded by war conditions. A 
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further difficulty was the acute “ bottle-neck ” in the 
supply of large shaft forgings, both for replacements 
and new construction. 

With a view to improving the position and placing at 
the disposal of industry the wide experience gained 
over many: years, Lloyd’s Register of Shipping intro- 
duced in January, 1944, requirements calling for the 
submission of critical-speed calculations in the case of 
both main and auxiliary heavy-oil engine installations" 
intended for classed vessels. 
provided the necessary data for estimating the severity 


calculation described in the author’s 1939 paper; and, 
in a number of cases, it has been found possible to 
recommend considerable improvements in the dynamic 
systems, both as regards the position and severity of 
the critical speeds. In some, torsiograph records 

the completed installation have provided valuable 
information for purposes of obtaining improved methods 
of stress calculation. 

In determining the various stress limits recom- 
mended, valuable data on the true torsional-fatigue 
strength of large-scale shaft forgings have been em- 
ployed to supplement the results of service experience. 
In 1943-44, Lloyd’s Register carried out a series of 
full-sized fatigue tests in reversed torsion on 9#-in. 
diameter mild-steel shafting, having a bore of 6} in. 
diameter with a ratio of shaft diameter to coupling 
fillet radius of 6-5. The tests involved the design by 
Lloyd’s Register of a special torsional-vibration exciter 
capable of inducing a reversed torsional stress of up to 
+16,000 lb. per square inch in the test shafts. The 
solid forged shaft withstood a stress of +10,000 lb. 
per square inch for 7 x 10° cycles before cracking 
occurred at the fillet. This shaft was fairly repre- 
sentative of normal practice for intermediate shafts, 
except that the tensile strength was 35 tons per square 
inch in place of the usual 28 tons to 32 tons per square 
inch. Taking a figure of, say, +9,700 Ib. per square 
inch as the true fatigue limit of the test shaft, then the 
reversed torsional-fatigue limit for a 10-in. diameter 
solid forged mild-steel intermediate shaft of 28 tons 
to 32 tons quality may be taken on the average, as, 
say, 


30 
+ 9,700 x 35 = + 8,300 Ib. per sq. in.; 


since, for small differences in tensile strength and with 
little stress concentration, the greater notch sensitivity 
of the higher tensile steel may be neglected and the 
fatigue strength taken to vary approximately as the 
ultimate tensile strength. 

With regard to large-scale fatigue tests on solid 
forged crankshafts, reference should be made to some 
important tests carried out in Germany during the war 
at the M.A.N. works, Augsburg, at the order of the 
Commander-in-Chief, German Navy.* Sections of a 
solid forged crankshaft, 9-65 in. in diameter, with 
hollow bored pins and a ratio of shaft diameter to fillet 
radius of 16-3, were tested in reversed torsion and the 
fatigue limit was determined at +6,000 lb. per square 
inch. The material was a 0-35 per cent. carbon steel 
having a minimum tensile strength of 35 tons per 
square inch. In this case, owing to the greater stress 
concentration, it is probable that the reversed torsional 
fatigue limit of a similar shaft in 28 tons to 32 tons 
quality steel would not be appreciably less than 
+6,000 Ib. per square inch. 

Crankshafts and Screw Shafts.—Taking the fatigue 
strength of a 10-in. diameter solid forged crankshaft 
of 28 tons to 32 tons quality at +6,000 Ib. per square 
inch, it is considered that the mimimum factor of 
safety to allow for additional bending fatigue, imperfect 
forging methods, etc., should be about 1-5, A limiting 
stress of +3,700 lb. per square inch has been finally 
adopted, giving a nominal factor of safety of on 
= 1-62, From considerations of scale effect, increased 
forging difficulties, etc., the limiting stress for a very 
large shaft, say, 20 in. in diameter, has been taken as 
+3,000 Ib. per square inch, Scale effect for other 
shaft sizes is difficult to estimate, and, in the absence 
of reliable test figures, has been assumed to vary 
linearly with diameter, leading to the following simple 
formula for limiting vibration stress under continuous 
operation :— } 

Se = + (4,400 — 70d) Ib. persq.in. . (1) 


where d = shaft diameter in inches. 

The above formula is taken as applicable also to 
screwshafts for the following reasons: liability to 
corrosion fatigue due to sea-water action from 
rubber sealing rings, slack or cracked liners, or defective 
oil glands ; stress concentration at propeller keyways 
and at the top of the cone, where a fillet is employed— 
a practice which the author considers highly unde- 
sirable; it has been found that, under unfavour- 
able conditions, the vibration stress required to fracture 
a screwshaft is of about the same magnitude as the 
lowest stress which v ii break a crankshaft. 

Intermediate Shafts —Taking the fatigue strength of 
a 10-in, intermediate shaft of 28 tons to 32 tons quality 
at +8,300 Ib. per square inch, a limiting stress of 
about +6,100 Ib. per square inch has been adopted, 

iving a nominal factor of safety of 1-35. The reduced 
actor of safety as compared with that of 1-62, allowed 
for crankshafts, is considered justified, having regard 
to the negligible bending fatigue stresses in intonaaliohe 





* “Contribution to the Question of the Fatigue 
Strength of Crankshafts of Large Diesel Engines,” by 
E. Lehr and F. Ruef. Motor Technische Zeitschrift, 





of the torsional vibration stresses, using methods of 


4 


vol. 5, no. 11-12, pages 349-357 (1943). 
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shafting, even under fairly severe conditions of mal- 
i t. It was considered that, for very large 
shafts, say, of the order of 20 in. diameter, the vibration 
stress should not exceed +5,000 Ib. per square inch ; 
and, again assuming a linear relationship for other 
diameters, the following formula has been derived— 


fe = + (7,320 — 196 d) Ib. per sq. in. (2) 


where d = shaft diameter in inches. 

Thrust Shafts —Having regard to the Society’s 
experience that thrust shafts have been practically 
immune from failures, whether from torsional vibration 
or other causes, it is considered reasonable that some 
increase in limiting vibration stresses could be recom- 
mended as compared with those given for screwshafts. 
At the same time, until further evidence is available, 
somewhat lower stress limits should be assigned than 
for intermediate shafts, having regard to the smaller 
fillet radius provided at the thrust collars as compared 
with that at the coupling flan; of intermediate 
shafts. The recommended limits of vibration stress for 
thrust shafts for continuous operation have been taken, 
therefore, as approximately equal to the mean of the 
values applicable to serewshafts and intermediate 
shafts, respectively, leading to the formula :— 


fe = + (6,000 — 100d) lb. per sq. in. 


where d = shaft diameter in inches. 
In most cases, it is possible to arrange the shaft 
_— so that the vibration stresses in the vicinity of 
service speed are within the limits given above for 
continuous operation. However, this frequently in- 
volves the acceptance of important criticals exceeding 
these limits elsewhere in the speed range. In general, 
it is preferable to place such criticals well above service 
» as is sometimes possible for single-node vibra- 
tions in aft-end installations, such as tankers, by fitti 
oversize shafting. In other cases, however, the criti 
will occur below normal service speed. By a transient 
critical is meant one which is too great for continuous 
operation and must be negotiated or passed through as 
rapidly as possible when manceuvring, in order to limit 
the number of cycles of high stress eens on the 
shafting. Owing to the “spread” of the resonance 
curve, there will clearly be ranges of speeds above and 
below the critical which must be avoided for con- 
tinuous running. These are sometimes referred to 
as “ barred ” — ranges. 
Obviously, there will be a limit to the magnitude of 
a transient vibration stress which may be safely 
passed through without endangering the shafting. 
Furthermore, from the nature of the relationship 
between vibration stress and number of cycles, that is, 
the form of the familiar S-N curve, it is clear that the 
smaller the number of cycles of stress imposed on a 
shaft during one passage through the critical, the 
greater is the stress which can safely be withstood for 
the same life of shaft. It is thus apparent that, for 
transient criticals, it is necessary to define limits for 
the maximum value of the transient vibration stress 
for a given position of the critical in the speed range, 
and for the corresponding “‘ barred” speed range. If 
the average number of passages through a given critical 
and the corresponding number of cycles of high stress 
imposed on the shaft per annum were known, it would 
be possible to estimate from a knowledge of the form 
of the S-N endurance curve the maximum allowable 
vibration stress for a given life of shaft. Obviously, to 
derive this information is outside the bounds of prac- 
tical possibility, having regard to the widely varying 
service conditions applicable to different classes of 


(3) 


An empirical approach has been made, therefore, on 
the assumption that the lower the position of a transient 
critical in the speed range, the fewer would be the 
number of passages through it over a given period of 
service, and thus the greater would be the stress which 
could be safely withstood. Furthermore, the relation- 
ship between maximum value of transient stress and 
position of critical in the speed range, expressed as a 
fraction of the normal service speed, was taken to be 
linear. Clearly, it is undesirable that a transient 
should be located too close to the service speed ; hence 
limits have been chosen for the minimum interval 
between the transient and the service speed. At the 
lower end of the speed range, a value of 0-27 times 
the service revolutions is taken as the minimum 
“* tick-over ” speed based on large slow-running machi- 
ney such as opposed-piston engines. 

‘or a 10-in. crankshaft, the maximum value of 
stress due to a transient critical occurring at 0-27 
times the service revolutions has been taken as about 
1-5 times the nominal fatigue limit, and the limiting 
stresses for transients occurring elsewhere in the speed 
range have been taken as decreasing proportionally 
down to f, at 0-9 times the service r.p.m. 

In order to preserve the allowance for size effect, the 
limiting transient vibration stress is expressed in terms 
of f,; thus :— 


fe = 4 (3:07 — 2-37) x fe lb. persg.in. (4) 





EN 
critical r.p.m. 


service r.p.m. 
0-27 and 0-09. 


fe = limiting stress for continuous operation 
from formula (1). 


Typical graphs showing values of f, and f; for shaft 
diameters of 4 in. and 18 in. are given in Fig. 1, page 
509, the respective values being, f, = +4,120 Ib. and 
+3,140 Ib. per square inch, and f; (at r= 0-27), 
+10,000 Ib. and +7,700 Ib. per square inch. 

For intermediate shafts, a similar basis has been 
adopted, that is, f; is expressed in terms of f,; but, 
in this case, between limits for r of 0-27 and 0-75, 
to allow for the greater “ spread ”’ of transient criticals 
having higher limiting values than in the case of 
crankshafts and screwshafts. For a 10-in. shaft at 
r = 0-27, a limiting stress of +12,300 Ib. per square 
inch has been adopted, again approximately 1-5 times 
the nominal fatigue limit as in the case of crankshafts. 
The corresponding formula for limiting transient 
vibration stress is :— 


Kir= + (2-56 — 2-08r) x f- Ib. persq.in. . 
critical r.p.m. 


where r = having limiting values of 


(5) 


r = ratio po 
values of 0-27 and 0-75. 


fe = limiting stress for contimuous operation 
from formula (2). 


Typical graphs showing values of f, and f; for shaft 
diameters of 4 in. and 18 in. are given in Fig. 2, page 
509, the respective values being f, = +6,860 lb. and 
+5,230 Ib. per square inch, and f; (at r = 0-27) = 
+13,700 Ib. and + 10,450 Ib. per square inch 

The variation in the limits for transient stresses for 
thrust shafts has been taken on a similar basis, the 
formula being as follows :— 


fe = + (2-7 — 2-07 r) x f- Ib. persg.in. . (6) 


where f, = limiting stress for continuous operation 
from formula (3), and r has limiting values of 0-27 and 
0-82. 

Typical graphs showing values of f, and f; for shaft 
diameters of 4 in. and 18 in. are given in Fig. 3, page 
509, the respective values being f, = +5,600 Ib. and 
+4,200 Ib. per square inch, and f; (at r = 0-27) = 
+12,000 Ib. and +9,000 Ib. per square inch. 

It occurs frequently that a severe critical speed, 
usually a lower-order major, cannot be raised suffi- 
ciently above the service r.p.m. without excessive 
stiffening of line shafting, or, in the case of two-node 
criticals, without undue reduction in flywheel moment 
of inertia. In such cases, owing to speed surges when 
racing in a seaway, the shafting may be subjected to 
forced vibration of considerable magnitude, or even to 
resonant vibration if the position of the critical is 
unduly close to the service r.p.m. Since such condi- 
tions are intermittent in character, it is thought 
legitimate to deal with the recommended limits for 
increase of stress above service r.p.m. under the heading 
of transient stresses. 

Earlier practice at Lloyd’s Register was to recom- 
mend, wherever possible, that the critical should be 
placed not lower than 1-3 times the service revolutions. 
This was a desideratum not always attainable, and, 
having — to the successful service experience of a 
number of firms—in particular, one well-known builder 
of opposed-piston engines—it is considered that, with 
modern well-governed engines, it is sufficient to 
recommend that, at a speed equal to 1-16 times the 
service r.p.m., the stress should not increase to more 
than 33} per cent. greater than the limiting stress f, 
for continuous running, and proportionally less at 
speeds below 1-16 times the service r.p.m. 

The appropriate formula is applicable to all shafts 
and is expressed as 


where , having limiting 


ice r.p.m. 


f=+ 2 (6-25 8 — 3-25) x fe lb. persq.in. (7) 
3 Ns 


where 


f = maximum value of vibration stress at revolu- 
tions N, above service r.p.m., N ; and 


. 


fe= —— limiting stress for continuous opera- 
tion from formule (1), (2) or (3). 


It will be noted that this formula takes account also 
of flank stresses and, while not specifically limiting the 
position of a critical, has the effect that strong criticals 
are required to be farther above service speed 
than weaker ones. ere it can. be demonstrated that 
governing is specially close, some reduction might be 
considered in above recommended limits. 

As already explained, a “‘ barred” speed range is a 
range of revolutions in way of a transient critical which 
must not be used for continuous running. It is most 
important that, for such criticals, the ——— 
engineers should be warned by means of a notice boa: 
at the control station, stating that the engines are not’ 
to be run continuously between the appropriate speed 
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limits and that the tachometer be marked correspond. 
ingly. The engineers should also be instructed to 
accelerate through the critical range as rapidly ag 
possible. The author considers this a matter of such 
importance that he would like to see fitted, in addition 
to the above, some other aural and visual warning, such 
as a buzzer and a red lamp, designed to operate auto. 
matically when the vibration amplitude exceeds a pre. 
determined limit. It is thought that an adaptation of 
the seismic torsiograph could provide a simple means 
of controlling such safety devices. 

In a given installation, the “ barred ” speed 
required to ensure that a transient critical may be cafdy 
negotiated depends on the magnitude of the forcing 
torque, or strictly on the product, T,X Bn, where T,, is 
the value of the nth order harmonic forcing torque and 
= Bp is the nth order vector summation of the relative 
amplitudes at the engine cylinders from the norma] 
elastic curve. Since the magnitude of the transient 
vibration stresses also depends on this product and the 
recommended limits for these stresses increase as the 
position of the critical falls in the speed range, it is con. 
sidered reasonable that the extent of the “ barred” 
speed range, expressed as a fraction of the critica 
speed, should also increase. re, however, the 
severity of a transient critical is less than the limiting 
value, an appropriate reduction in “ barred” speed 
range could considered. 

Any limits recommended should also allow a margin 
over and above the minimum, to cover the possibility 
of tachometer errors and, in particular, unavoidable 
speed surges in aseaway. The recommended “ barred” 
speed ranges for the one-node mode of vibration are 
expressed as follows :— 

Speed range to be avoided is from 


16 Ne (18 — r) Ne 
(18 — r) 14 





inclusive 


where 

Ne = critical r.p.m. 
critical r.p.m. 
service r.p.m. 


r = ratio 


The formule give the following variations in speed 
range, expressed as an average percentage of N- :— 


Intermediate. Thrust. 
r=0:27 r=0°9 r= 0°75 r= 0-82 
+ 10°3 + 6-7 +%7°5 +7-1° 


For two-node criticals, a constant value of + 5 per 
cent. is considered appropriate, having regard to the 
lower values of T,.By for these criticals, which are 
sharper tuned, t.e., have less “ spread” on account of 
the lower values of the harmonic torques for the higher 
orders applicable to two-node vibration. 

The Society’s Rules in January, 1944, called for 
critical-speed calculations to be submitted in the case 
of all sizes of auxiliary machinery driven by heavy-oil 
engines. Certain difficulties were encountered, how- 
ever, particularly in the case of the smaller sets, often 
comprising a group of auxiliary units such as generator, 
compressor, pumps, etc., driven by one engine, in some 
cases, ugh clutches or similar means. These 
various units are usually made by different manufac- 
turers; hence the necessary data for calculation pur- 
poses was often difficult to obtain. Furthermore, such 
compound sets are almost invariably duplicated, with 
consequently reduced risk of breakdown in essential 
services. As from June, 1946, therefore, the Com- 
mittee of Lloyd’s Register decided to confine this 
requirement to auxiliary heavy-oil engines, of 100 brake 
horse-power or more, intended for essential services 
at sea. present recommendations, therefore, are 
strictly applicable only to such auxiliary sets ; although, 
doubtless, manufacturers of smaller sets may find the 
recommended limits useful in their own interests. 
Examination of design details of generator armature 
shafts has indicated in many cases the existence of 
‘important stress raisers. Until such time, therefore, 
as experience proves otherwise, it is considered that 
identical stress limits. should be recommended for 
crankshafts and transmission shafting. 

An, auxiliary generating set is, for all practical pur- 
poses, & constant-speed machine, the fluctuations from 
the rated revolutions being governor-controlled within 
fairly fine limits on sudden application or removal of 
load. The maximum temporary speed variation is 
usually of the order of 5 to 7 per cent. and the per- 
manent variation may be from 3 to 4 per cent. of the 
rated revolutions. However, to allow for errors in 
the calculation of natural frequencies, tachometer 
errors, etc., it is considered desirable to ensure that 4 
speed range of about 10 per cent. on either side of the 
full-load revolutions should be clear of vibration stresses 
above a certain limiting value. 

It is recommended, therefore, that, within speed 


limits of St and 1-1 N, (N, being the full-load r.p.m.), 
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the vibration stresses should not exceed the following 
values : 
fe = & (5,000 — 100d) Ib. persq.in. . (9) 

where @ = shaft diameter in inches. This formula 
gives stress limits approximately 10 per cent. in excess 
of those derived from formula (1) applicable to main- 

ine crankshafts, some increase being considered 
iystifiable to allow for the usual duplication of services 
and the superior conditions for maintenance of align- 
ment in the case of auxiliary sets. 

Since the number of passages through a transient 
critical is considerably less in the case of auxiliary 
engines than in the case of main engines, it is considered 
reasonable to adopt rather higher stress limits than 
recommen for main-engine crankshafts. The 
recommended stress limits are given by the following 
formula :— 

“fe = & (15,000 — 250d) Ib. persq.in. . (10) 
where d = shaft diameter in inches. The stress values 
are slightly greater than those —— to transients 
in intermediate ee: shafts for a value of r = 0-27. 
For a 6-in. shaft, the above formula gives a stress of 
+ 13,500 Ib. per square inch, as compared with 
+ 13,240 Ib. per square inch for a 6-in. intermediate 
shaft for r = 0-27. 

It may be of interest to quote here the results of an 
important test recently carried out in co-operation with 
Messrs. W. H. Allen, Sons and Company, Limited, of 
Bedford. One of this firm’s eight-cylinder engines, 
having a solid forged crankshaft 54 in. (140 mm.) in 
diameter, with a ratio of shaft diameter to fillet radius 
of 17-5, was run continuously on the fourth-order 
major transient critical until failure occurred. 
measured stress at the critical was + 15,000 Ib. per 
square inch in the crankshaft, which was of 30-35 tons 
steel. After 75,000 cycles, a definite change of natural 
frequency was observed and this number of reversals 
was taken to indicate initiation of failure. After a 
further 75,000 cycles, the engine was opened up and 
examination of the shaft revealed cracks in the fillet 
radii. The test was then continued for a further 
150,000 reversals before bearing failure due to shaft 
deformation terminated the test, the total number of 
cycles being 300,000. The figure of 300,000 cycles 
accords fairly closely with the results of the German 
tests, previously mentioned, the latter being based on 
the number of cycles to cause actual rupture. 

On the conservative basis of a life of 75,000 cycles 
and assuming one start and stop per week, with an 
average of, say, 40 cycles of high stress per start and 
stop (this was actually measured at 35 cycles per start 
and stop), then the estimated life of crankshaft is given 
by 

75,000 
40 x 52 

It would thus appear that the recommended limits 
for transient vibration stresses may lie on the safe side, 
where care is taken in design and attention paid to 
surface finish and easing of stress raisers. Until 
further evidence is available, however, the author 
would prefer to recommend somewhat conservative 
stress limits to cover such unpredictable factors as 
defective materials, etc. 

For both main and auxiliary engines, it is recom- 
mended that dampers be fitted where transient vibra- 
tion stresses would otherwise exceed the recommended 
limits, and that torsiograph records be taken to verify 
the correct adjustment of the damper. The author 
would emphasise this latter point, since in a number 
of cases it has been found by actual measurement that 
the damper was entirely ineffective and in some 
instances of inadequate size. Having regard to the 
difficulty of maintaining the correct adjustment of 
dampers in service, the author is of the opinion that, 
in general, they should be fitted to deal with transient 
stresses rather than for continuous operation in the 
vicinity of the service speed. 

In some cases, it has been found that tachometers 
have shown errors up to 5 per cent. Where transient 
criticals ire to be avoided, it is recommended, 
therefore, that the tachometer should be checked against 
the counter readings to verify that the tachometer reads 
correctly to within + 2 per cent. of the true speed in 
way of the restricted range of revolutions. 

In the smaller class of vessel, such as coasters, 
colliers, etc., it is common practice to fit a trial propeller 
of cast iron, which is later re by one of manganese 
bronze after an analysis of the trial or initial service 
performance has been made. From the point of view 
of the shipowner, this is obviously an’ economy ; but, 
unfortunately, in some cases, the moment of inertia of 
the bronze propeller may differ appreciably from that 
of the trial cast-iron one. Occasionally, this has had 
the effect of bringing a major critical uncomfortably 
close to the service r.p.m. It is recommended, there- 
fore, that designers should bear this point in mind when 
making the critical-speed calculations. The author 
would like to suggest also that, where the calculated 
position of a critical is only just sufficiently far removed 





= 36 years. 


from the service r.p.m., it is good practice to “ swing ” 





the propeller in the shop as an experimental check on 
its calculated moment of inertia. 

Most modern oil engines are fitted with governors 
capable of controlling speed surges to within 5 per cent. 
when racing. Some confusion recently arose when. it 
was stated that the governors in a certain trawler 
installation would be set to cut off fuel at certain 

ified revolutions. It is hardly necessary to point 
out that what really matters is not the s at which 
the governor cuts off fuel, but rather the maximum 
which the engines can reach under governor 
control when the load is suddenly thrown off, as when 
the propeller lifts during racing. 

In the case of steam reci ting machinery fitted 
amidships, it is fortuitous that the minirnum sizes of 
shafting required by Lloyd’s Rules usually result in a 
one-node natural frequency sufficiently high to ensure 
that the major orders (usually second and third orders) 
are amply clear of the common service speeds from 
70 r.p.m. to 85 r.p.m., provided that an efficient gover- 
nor is fitted to control surges during racing to, say, 
10 per cent. of the nominal. The importance of proper 
governing arrangements was amply demonstrated in 
the case of a triple-expansion amidships installation a 
few years ago.* engines were not governed, and 
in four years six crankshafts had failed in the shrink 
grip of the after low-pressure journal. Torsiograph 
records were taken during heavy weather and indicated 

surges, when racing, of more than twice the 
normal service speed of 70 r.p.m. Synchronism with 
the one-node natural frequency from the second-order 
harmonic of the engine torque was almost reached and, 
on account of the loss of propeller damping resulting 
from pitching, a severe Vieulion torque was rapidly 
built up on the after journal, co ing to a stress 
of more than + 10,000 lb. per square inch in the inter- 
mediate shafting. This, in combination with the 
maximum decelerating torque as the propeller re- 
entered the water, was sufficient to cause failure. 

In multi-cylinder steam reciprocating engines, such 
as those of the uniflow type, the shafting will undoubt- 
edly no longer enjoy the relative immunity from 
vibration troubles hitherto characteristic of the steam 
reciprocating engine; since, with engines amidships, 
it will be very difficult to remove the major one-node 
criticals from the operating speed range. With such 
installations, therefore, it may be found necessary to 
examine the torsional vibration characteristics, as is 
now the practice for heavy-oil engines. 

In all cases, fillet radii and oil-hole diameters should 
be maintained as large as practicable. For crankshafts 
of normal 28-32 tons quality, recommended limits are : 


Crankshaft diameter 
Finct radius should not exceed a value of 20. 


Crankshaft diameter 
a should not exceed a value of 20. 


Where higher tensile or alloy steels are employed, 
these ratios should preferably be further reduced. 

In arriving at the values of vibration stress from 
torsiograph records, for comparison with the limiting 
values recomm in this paper, the flank effects 
of important orders adjacent to the resonant order 
being considered should be included in the case of 
stresses not exceeding the limits recommended for con- 
tinuous operation, but may be neglected for transient 
criticals, having regard to the small number of stress 
cycles imposed on the shafting when passing through 
such criticals. 











GAUGE AND TOOL MAKERS’ ASSOCIATION.—The next 
quarterly luncheon of the Gauge and Tool Makers’ 
Association, previously arranged for June 17, has been 
postponed until Thursday, July 10, and will be held at 
the Savoy Hotel, Strand, London, W.C.2, at 12.30 for 
1 p.m. The guest of honour and principal speaker will 
be the Rt. Hon. Lewis W. Douglas, the American 
Ambassador to Great Britain, as already announced in 
our columns. 





NavaL CADETSHIPS.—It has been decided to raise the 
age limits for candidates competing for Naval Cadetships 
(Special Entry)in the Executive, Engineering and Supply 
and Secretariat Branches by 4 months, to 17 years and 
4 months minimum and 18 years and 4 months maximum. 
This change will comeinto operation with the examination 
to be held in September, 1947. Oandidates for these 
Naval Cadetships in the September, 1947, examination 
must thus be within the age group attaining the age of 
17 years and 4 months, but not the age of 18 years and 
4 months, by January 1,1948. In other words, they must 
have been born between September 2, 1929, and Sep- 
tember 1, 1930. Candidates competing at subsequent 
December and June examinations must similarly be 
within the new age limits on the following May 1 and 
September 1, respectively. , 


* “The Importance of Governing Arrangements for 
Marine Installations, with Special Reference to Torsional 
Vibration,” by G. H. Forsyth, M.Sc. Inst. Mar. E., 
July, 1943. 





LAUNCHES AND TRIAL TRIPS. 
M.S. “ Juantra BEAZLEY.”’—Twin-screw coastal tanker 
built by the Warrenpoint Shipyard Company, Limited, 
Warrenpoint, Co. Down, and completed by Messrs. 
Harland and Wolff, Limited, Belfast, for the Anglo- 
Ecuadorian Oilfields, Limited, London. Main dimen- 
sions: 227 ft. by 38 ft. by 14 ft.; oil capacity, about 
59,000 cub. ft. Four Paxman-Ricardo twelve-cylinder 
four-cycle Diesel engines supplied by Messrs. Davey, 
Paxman and Company, Limited, Colchester. ‘Trial trip, 
April 25. 

* M.S. “ Cracmoor.”’—Single-screw cargo vessel, built 
and engined by Messrs William Doxford and Sons, 
Limited, Pallion, Sunderland, for the Moor Line, Limited, 
Newcastle-on-Tyne. Main dimensions: 444 ft. 9 in. 
overall by 56 ft. 6 in. by 29 ft.; deadweight capacity, 
about 9,200 tons. Doxford four-cylinder opposed-piston 
oil engine to give a speed of 13 knots. Trial trip, May 14. 

M.S. “ Auris.”—Single-screw Diesel-electric tanker, 
built and engined by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 
order of the Anglo-Saxon Petroleum Company, Limited, 
London. Main dimensions: 482 ft. 6 in. overall by 
59 ft. by 34 ft. 10 in. to upper deck ; deadweight capacity, 
about 12,000 tons. Four Hawthorn-Sulzer eight-cylin- 
der four-cycle Diesel engines of 1,100 brake horse-power 
each, coupled to alternators driving one propelling motor 
of 3,750 shaft horse-power. All electrical equipment 
supplied by the British Thomson-Houston Company, 
Limited, Rugby. Launch, May 19. 

DREDGER, “‘ Sir GODFREY ARMSTRONG.” —Twin-screw 
side-suction hopper dredger, built and engined by Messrs. 
Wm. Simons and Company, Limited, Renfrew, to the 
order of the Madras Fort Trust. Main dimensions: 
198 ft. by 37 ft. by 15 ft. 3 in.; hopper capacity, 
18,520 cub. ft. Triple-expansion engines with two oil- 
fired boilers, to give a service speed of 9 knots. Launch, 
May 20. 

8.8. “St. Parrick.”—Twin-screw passenger vessel, 
built, engined and boilered by Messrs. Cammell Laird and 
Company, Limited, Birkenhead, to the order of the 
Great Western Railway Company, for their cross-channel 
services. Main dimensions: 300 ft. by 48 ft. by 
18 ft. 5 in. to main deck; gross tonnage, 3,200. Two 
sets of Parsons-type single-reduction geared turbines of 
8,500 h.p. with three Babcock and Wilcox-type oil-fired 
boilers, to give a service speed of 20 knots. Launch, 
May 20. 

M.S. “‘ LEINSTER.”’—Twin-screw passenger vessel, built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, to the order of the British and Irish Steam 
Packet Company, Limited, Dublin, for the Dublin- 
Liverpool] service. Main dimensions: 345 ft. by 50 ft. 
by 19 ft.; gross tonnage, about 4,000. Harland-B. and 
W. ten-cylinder two-stroke Diesel engines. Launch 
May 20. 

H.M.S. “ ARTFUL.”—Submarine built by Messrs. 
Scotts’ Shipbuilding and Engineering Company, Limited, 
Greenock, for the Royal Navy. Launch, May 22. 

M.L. “ ELPENOR.”—Twin-screw inspection launch, 
built by Chantiers et Ateliers Augustin Normand, Le 
Havre, to the order of Le Havre port authority. Main 
dimensions: 83 ft. by 12 ft. 6in. by 9 ft. 10 in.; dis- 
placement, 42 tons. Two Diesel engines of 168 aggre- 
gate horse-power supplied by Messrs. Als Thom, Paris, 
to give a speed of 14 knots. Launch, May 22. 

M.S. “ Crry oF JOHANNESBURG.”—Twin-screw cargo 
vessel, built and engined by Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, to the order of 
Messrs. Ellerman Lines, Limited, London. Main dimen- 
sions: 497 ft. by 64 ft. by 36 ft. 6 in. to upper deck ; 
deadweight capacity, 10,500 tons on a draught of 
29 ft. 10 in. Two Barclay, Curle-Doxford four-cylinder 
opposed-piston oil engines of 9,000 aggregate brake horse- 
power. Launch, May 23. 

M.S. “ HarRpaLion.”—Single-screw cargo vessel built 
by the Burntisland Shipbuilding Company, Limited, 
Burntisland, for the National Steamship Company, 
Limited, managed by Messrs. J. and C. Harrison, Limited, 
London. Main dimensions: 445 ft. by 59 ft. 6 in. by 
37 ft. 7 in. to shelter deck ; deadweight capacity, 9,920 
tons on a draught of 25 ft. 6in. Four-cylinder opposed- 
piston two-stroke oil engine of 3,300 brake horse-power, 
supplied by Messrs. William Doxford and Sons, Limited 
Sunderland. Trial trip, May 24. 





Puysics oF ADHESION.—Bulletin No. 53 (May, 1947), 
has been issued by Messrs. Aero Research Limited, 
Duxford, Cambridge. It points out that the forces 
involved when two solid bodies are connected by an 
adhesive are very complex and depend on a variety of 
causes. The bulletin is based largely on an article by 
Dr. N. A. de Bruyne, and discusses in considerable 
detail the physical conditions involved in these factors 
where the joint is stable, the question of possible internal 
stresses sufficient to cause automatic rupture on solidi- 





fication of the adhesive being deferred to.a later publi- 
cation. 
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NOTES ON NEW BOOKS. 


The B.B.C. German Vocabulary. By L. Hammon. 

Longmans, Green and Company. [Price 7s. 6d. net.] 
Tuts vocabulary, we are told in a foreword by Mr. H. C. 
Greene, was built up with the aid of the Service Depart- 
ments during the war years to facilitate the translation 
into German of the bulletins transmitted to that 
country by the British Broadcasting Corporation. 
For this purpose, speed and scrupulous accuracy in the 
translation of military and technical terms, and even 
soldiers’ | , were essential. The object of the 
compilation was, therefore, to ensure that the right 
word was found at a minute’s notice, and in this it 
seems to have been very successful. The final trium 
however, came in September, 1944, when the news at 
Britain was using jet-propelled fighter aircraft against 
flying bombs “ broke” about five minutes before a 
bulletin was due to go on the air. The vocabulary 
was consulted and the right word was found ready for 
use. The utility of such a work, of course, is mainly 
to be discovered from its utilisation. We have, how- 
ever, dipped into it fairly deeply, and have not yet 
found it wanting. It covers a great deal of ground, 
though it deals only with technical terms and ex- 
cludes the usual and literal translations for those of a 
more specialist character; for instance, Alle Mann 
is translated solely as “all hands” and Grund as 
“ aground,” though there are, of course, more common 
equivalents in both cases. We have not been able to 
discover many errors, though “long distance power 
station” is not a particularly happy rendering of 
Uberlandzenirale, which is really only a power 
station supplying a wide area. To give “grid” as 
the second meaning is misleading, and arises from the 
fact that in Germany the word is sometimes used to 
describe not only the station, but the system supplied. 
This error is repeated in the English-German section, 
which, rather surprisingly, entirely ignores the use of 
the word as applied to a part of the thermionic valve. 
On the other hand, the English word “valve” is 
translated Rohre. Although this is correct as far 
as thermionic valves are concerned, the correct ren- 
dering of engine valves is Ventil. This error is 
partly corrected in the translation of a number of 
compounds, such as valve gear, which are given. 
The vocabulary is well and clearly arranged, as is 
natural when we learn that advantage was taken of 
the experience in these matters of Messrs. John 
Bellows, Limited. 


Transport Administration in Tropical Dependencies. 
By Grorce V. O. BuLKELey, in collaboration with 
Egnest J. Smita. The Railway Gazette Offices, 33, 
Tothill-street, Westminster, London, S.W.1. [Price 
208.] 

Mr. BuLKELEy has had an unusually extensive experi- 
ence of transport, especially railways. He has seen 
service in Canada, Japan, China, Kenya and Uganda, 
Nigeria, and the home country, in a variety of respon- 
sible posts and his book is, therefore, the considered 
opinion of one whose opinion is worth heeding, rather 
than a monumental treatise on the subject. The scope 
of the book is so wide, including, as it does, railway, 
road, air, inland-waterway and marine transport, that 
it is sometimes platitudinous and sketchy, but the 
author offsets the effect of this by occasionally coming 
down from the heights of administrative principles to 
comment on such comparatively small matters as a 
journey on the footplate, or a method of delivering 
coolant to a group of machine-tools. The home- 
country transport man will here read of problems which 
do not trouble him, such as the handling of native 
peoples, river transport by canoe and sail, and the 
competition with railways of unregulated free-lance 
road motor ti rt; but he will be mentally re- 
freshed to read of such old problems as road-and-rail 
co-ordination regarded from a new angle, and of coun- 
tries where transport has by no means reached satura- 
tion point. Since most British tropical-dependency 
railways are State-owned, the author is largely con- 
cerned with the organisation of transport by the State, 
and whereas, in other countries, this would involve him 
in political considerations, here he is fortunate in being 
able to dispense with them. He contends that the 
government of a dependency must find a means of 
acting asa board of directors for the State-owned trans- 
port systems ;_ and, in the final chapter, he suggests an 
administrative system for a tropical dependency, which 
consists principally of a Secretary (or Commissioner) 
for Transport who would be a member of the Executive 
Council of the Colony, an advisory board representing 
all interests to advise the Secretary, and a Directive 
Committee consisting of the heads of railway, port, 
marine, river, etc., departments, the Government’s 
Chief Secretary and Financial Secretary (or their repre- 
sentatives), and Secretary for Transport (chairman), 
who would give decisions on policy, development, 
finance, labour matters, etc. The chapters on finance, 
accounting, and statistical method were written in 
collaboration with Mr. E. J. Smith. 
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FURNACE APPARATUS. 


584,863. Beehive Kiln. Joshua Bigwood and Son, 
Limited, of Wolverhampton, L. Tinley, of Wolverhamp- 
ton, and F. A. Driver, of Wolverhampton. (2 Figs.) 
August 15, 1944.—A power-driven fuel feed conveys the 
fuel from a hopper on to an inclined adjustable grate. 
The grate is pivoted at its lower end, and consists of a 
series of spaced bars through which air passes to the 
combustion space above the grate. The circular kiln 
body 10 has a number of furnaces spaced around its 
lower part. Above each furnace is a fuel hopper 11. 
The fuel is distributed at the correct rate to the grate 19 
by the fuel distributor 14. The grate 19 has its lower 
end situated near the back of the furnace body 20 and 
its upper end at the front, below the roof 21 of the furnace 
body. The grate has twelve bars 22, spaced so that air 
can enter between them and at its lower end the grate is 
carried on a pivoted bracket 23. This allows the grate 
to be raised and lowered by tilting it about the pivot at 
its lower end. A pivoted operating lever 25 projects 
through a slot in the front of the furnace and the rear 
end of the lever engages the grate by a‘roller 27. The 
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lever is fitted with a ratchet device so that the grate will 
remain in any desired position. Opposite the top of 
the grate is an inclined door 31 pivoted about its lower 
edge and arranged so that its own weight normally keeps 
it closed. This door is used for cleaning the furnace 
or for hand feeding fuel if necessary. The lower part 
of the furnace body 20 is provided with a sump 33 
containing water which forms a hydraulic seal between 
the lowerend of the firegrate and the combustion chamber. 
The hinge pins for the grate are submerged in the water 
and are thus kept cool. The vapour given off by the 
heated surface of the water mixes with the primary air 
and has a cooling effect upon the grate bars which 
prolongs their life, and prevents the ash from coagulating 
into solid masses of clinker. The front of the furnace 
has a hinged door 34 fitted with an adjustable air valve, 
so that the flow of air to the combustion ehamber can be 
controlled. This construction of grate enables the gap 
between the top of the fuel on the grate and the furnace 
roof to be adjusted so as to control the velocity of the 
air intake. (Accepted January 24, 1947.) 


MINING. 


584,879. Colliery-Tip Spreader. International Com- 
bustion, Limited, of London, and E. G. Ennals, of Derby. 
(3 Figs.) January 31, 1945.—In existing colliery prac- 
tice, it is customary when handling colliery dirt to 
deposit it on a skip run and then to discharge it at a 
fixed point. This arrangement has the disadvantage 





that the skip runs cannot be extended in a horizontal 





direction, but only in an inclined one, with the rest 
that, ultimately, very high tips are produced, ting 
causing considerable difficulty in the disposai of the 
dirt. The object of the invention is to eliminate this 
drawback by including a mobile structure connecteg 
to the scraper winch and bucket, so that when the sPace 
around the initial position is filled with dirt the whol, 
device is moved to a fresh position and the oncration 
repeated until the whole disposal area is covered wit, 
a uniform layer of dirt. The dirt is carried in a skip a, 
and a drag scraper winch hauls a bucket ¢ by ropes to 





remove it. The mobile apparatus consists of an over 
hung jib e with a tail sheave f and an anchor rope g 
passing from the winch b to the sheave f and to a distant 
anchorage. The mobile apparatus is mounted on endlegg 
tracks h, and has a flat base terminating at the winch 
end in a steel ramp to facilitate the travel of the scraper 
bucket on to the apparatus. The base of the structure 
has flared sides to facilitate discharge of the contents of 
the scraper bucket. With the arrangement described, the 
dirt can be spread around the apparatus, the throw being 
limited by the length of the overhung jib. (Accepted 
January 24, 1947.) 


MISCELLANEOUS. 


585,397. Polishing Glass. Pilkington Brothers, 
Limited, of Liverpool, and F. Waldren, of Prescot, 
(3 Figs.) March 28, 1944.—Glass is polished by pads 
which are mounted on frames and are free to rotate on 
their axes, the frames being rotated so that the pads 
move over the glass surface. The pads are mounted so 
that, during the rotation of the frames, each pad at 
intervals passes over the edge of the glass. In the 
process of polishing, the polishing rouge forms a layer on 
the surface of the pads, and this layer, wher. it is fresh 
and moist, is effective for polishing. With continued 
operation, however, the layer thick and b 
hard and dry, and is then less effective. The object 
of the invention is to maintain the rough on the pads of 
the tools in a condition in which it is most effective for 
polishing, without interrupting the polishing process. 
This is effected by tilting the pads periodically from their 
normal positions so that the edge of the glass scrapes 
the hardened rouge from the pads when they overlap 
the edge of the sheet. The glass ribbon 1 is polished 
by the pad 2, which is free to rotate on a pin carried in 
the support which can be tilted in a plane normal to the 
glass. The support is pivoted to a bracket depending 
from the rotatable frame 6. A rod having bearing 
collars 10 slides vertically in a casing fixed to the lower 

















surface of the frame 6. A bar 12 on each support 3 
has its end engaged by the collars 10 so that, when the 
rod is moved upwards, the pad 2 is tilted to an amount 
somewhat less than 1 deg. The upward motion of the 
rod is given by a hydraulic thrust unit. When hydraulic 
pressure is applied to the thrust unit the end of its 
giston rod turns a pivoted bar on the casing. The end 
of the bar inside the casing is formed as a fork straddling 
@ flat and engaging a shoulder on the rod. Counter- 
clockwise rotation of the bar moves the rod upwards 
and tilts each pad 2. The pads operate at such a radius 
that during rotation they overhang the edges of the 
ribbon of glass. When a tilted pad is overhanging the 
glass, its outer overhanging edge intersects the plane 
of the surface of the edge on which it is operating. The 
edge of the glass exercises a scraping action on the pad, 
as the rotating pad is brought fully on to the glass. 
For a pad 20 in. in diameter, the lift of the edge relatively 
to the centre is 0-03 in.; the surface of the pad, being 
yielding does not come out of contact with the glass. 
When the piston of the thrust unit is in its retracted 
position, the pad occupies its normal position. This 
position can be adjusted by a screw and nut mechanism 
joining the frame to the bar 12. (Accepted February 6, 
1947.) 
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}\PREVENTION OF WATER 
POLLUTION BY OIL FROM 
ENGINEERING WORKS. 


By C. Hoge, B.Sc., M.Inst.C.E., A. E. J. 
Perret, B.A., anp W. F. Cotuert, B.A. 
DurtnG the war, discharge of oil from engineering 
works led to serious pollution of surface waters, 
and, in certain cases in the Midlands, to difficulties 
at sewage-disposal works also. The unprecedented 
rate of expansion of the aircraft-engine industry 
which occurred after Munich, and the consequent 
haste to provide new factory space, no doubt ac- 


Fig.1. SECTION AA 





use and is then pumped out and replaced. The 
various grades of neat oil, including cutting oils, 
lubricating oils, and paraffin oil, are collected after 
use and are usually sold for refining and recovery of 
oil, but emulsified oils are discarded. Collection 
oils is seldom complete, and there is considerable 
wastage of oil in swarf and grindings which are 
collected for the recovery of scrap metal. Swarf 
containing neat oil is sometimes centrifuged for 
recovery of the oil, but swarf containing emulsified 
oil is not treated. Oils which escape collection find 
their way eventually into surface-water drains and 
sewers. 

In machine shops and other buildings where oil 
is used, considerable quantities of oil we splashed 
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counted for the omission of several of the measures 
later found to be necessary. The Ministry of Air- 
craft Production later requested the Water Pollution 
Research Laboratory to carry out investigations 
with a view to preventing pollution from factories 
of this kind, and this was done in collaboration with 
Messrs. J. D. and D. M. Watson. 

Oils used in the production of aircraft engines 
include cutting oils employed in the machining of 
components, lubricating cils used in running-in 
and testing of completed engines, and paraffin oil 
used for washing components of engines which have 
been dismantled for inspection. As cutting oils, 
neat mineral, vegetable, or animal oils, or an aqueous 
emulsion known as “suds,” containing so-called 
soluble oil, may be used. The cutting oil charged 
into a machine is circulated until no longer fit for 
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on the floors, which may be cleaned by any one of 
a number of methods. In one method, the floor is 
treated with a detergent, and the mixture of oil 
and detergent is soaked up in sawdust which is 
subsequently burnt: In other methods, the floor 
is first treated with a solution of caustic soda or 
with a detergent composition, and the mixture of 
detergent, grit, and oil, which may be partly emulsi- 
fied, is washed off with water. The washings may 
be mopped up into buckets, but it is sometimes 
difficult to prevent floor washings from being swilled 
into the nearest convenient drain. All the factories 
investigated were sewered on the separate system, 
and, in general, two problems had to be considered. 
It was the usual practice to discharge waste emulsi- 
fied oils and floor washings to a sewer; in order to 
avoid contamination of sewage by oil it was neces- 





sary to devise a satisfactory method of collecting 
these liquids into a central plant where they could 
be treated for removal of oil before being allowed to 
flow into the sewer. The second problem was to 


of | prevent oil from being carried into local streams by 


storm water which had been contaminated at the 
many points where oil or oily machinery was 
handled at the factory. 

In the present article, an account is given of an 
investigation which was begun at a factory in the 
Midlands and was continued at a factory in the 
West of England, where full-scale plant was finally 
built for treatment of waste soluble oils and floor 
washings and for separation of oil from surface 
water. At both factories, proprietary cutting oils, 
known as “ Solcut” and “ Hocut,” containing oil 
and an emulsifier, were made up with tap water to 
give emulsions containing 2 cent. to 3 per cent. 
oil. At the second factory, with which this article 
is chiefly concerned, caustic soda, sodium carbonate, 
and a proprietary detergent known as ‘“ Gunk,” 
which is stated by the maiers to contain soft soap, - 
crude xylene, and chlorinated hydrocarbons, were 
used for ing floors before swilling down with 
water. Spent soluble oils and floor i both 
of which contain emulsified and unemulsified oil, 
had to be collected and disposed of, and although 
used neat oils were collected for salvage, substantial 

ities of oil passed with surface water into 
a brook near the factory. 

A plant for treatment of spent emulsions of soluble 
oil has been described by C. B. O. Jones.* In this 
plant, the emulsion is broken by the addition of 
sodium chloride at a dosage of 1 cwt. of salt to 
500 gallons of emulsion, and the separated oil is 
removed by floating over a weir. The aqueous 
layer from the plant is stated to be suitable for 
discharge to a sewer. It is known, however, that, 
in the breaking of emulsions, salts containing multi- 
valent ions are more effective than are those contain- 
ing univalent ions, and experiments were therefore 
made on treatment of spent emulsions of cutting 
oils with readily available inorganic compounds 
containing metallic ions of this type. Some work 
on the use of aluminium sulphate for this purpose 
had already been published by G. W. Woods. 

In preliminary experiments, known weights of 
i ic reagents dissolved in water were added to 
50-ml. portions of spent emulsion in 100-ml. measur- 
ing cylinders ; the liquid in each cylinder was made 
up to a standard volume (usually 75 ml.) and, after 
being well mixed, was allowed to settle for six hours. 
The appearance of each sample was then noted, and 
@ portion of the aqueous layer was withdrawn for 
determination of the amount of oxygen absorbed 
from acid pe . When the oxygen absorp- 
tion, corrected to allow for the volume of solution 
added during treatment, was plotted against the 
concentration of reagent added, it was noted that, 
with aluminium sulphate and ferric chloride, a sharp 
fall in oxygen absorption occurred when a certain 
dose of reagent was reached. At this point the 
emulsion was completely broken with the production 
of a clear aqueous layer and a sharply defined upper 
layer of oil, rendered semi-solid by the presence of 
flocculated material. When calcium chloride or 
sodium chloride was used, the fall in oxygen absorp- 
tion and the separation of oil with increasing dose 
of reagent was gradual, and the aqueous layer was 
not clear. Sodium chloride caused oil to separate 
as a liquid, but a very high dose was needed to give 
an appreciable reduction in oxygen absorption. 
In general, it was possible to decide on an optimum 
dose of reagent beyond which further addition of 
reagent produced little additional reduction in 
cxygen absorption. The effects of optimum doses 
of various reagents in reducing the oxygen absorp- 
tion of emulsions containing different amounts of 
oil are shown in Table I, on page 514. Aluminium 
sulphate, aluminoferric, ferric chloride, and calcium 
hydroxide in conceatrations up to about 200 parts 
per 100,000 were effective in breaking the emulsions, 
but calcium hydroxide caused the oil to separate 
in a light bulky form difficult to remove from the 
aqueous layer. Calcium chloride and sulphuric 
agid were effective in breaking emulsions containing 





* Surveyor, vol. 102, page 438 (1943). 
+ Munic. Sanitation, vol. 1, page 397_ (1930). 
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2 per cent. of oil, but were less effective with weaker 
emulsions. Hydrochloric acid and bleaching powder 
were ineffective. 

In further experiments, the effectiveness of the 
most promising reagents in removing oil from emul- 
sions was determined. The total amount of oil in a 
500-ml. sample of emulsion was estimated by adding 
hydrated aluminium sulphate to give a concentra- 
tion of 228 parts per 100,000 and extracting the 
separated oil with chloroform. The aqueous layer 
was evaporated to small bulk and was also extracted 
with chloroform. The combined extracts were 
dried with calcium chloride and the solvent was 
evaporated: The last trace of solvent was then 
removed at 100 deg. C. in a drying oven and. the 
residue was weighed. To determine the effective- 
ness of the reagents in removing oil, a dose of reagent 
equal to, or rather greater than, the optimum dose 
found in the preliminary experiments was well 
mixed with 500 ml. of emulsion and the oil layer, 
separated after settlement for six hours, - was 
dissolved in chloroform and was-dried and weighed 
as before. Results of these experiments, given in 
Table II, confirm the previous observation that 
ferric chloride, aluminium sulphate, aluminoferric, 
and calcium hydroxide were the most effective 
coagulants. Calcium hydroxide suffered from the 
disadvantage already mentioned that the gil layer 
was bulky and difficult to separate. - The effective- 
ness of aluminium sulphate, aluminoferric, and ferric 
chloride was confirmed in semi-technical scale 
experiments using 40-gallon batches of spent emul- 
sion. It was observed that to obtain satisfactory 
results the emulsion before treatment should be 
neutral and free from suspended solid material, 
which, if present, caused the separated oil layer to 
sink to the bottom of the liquid. Of the three 
coagulants, aluminium sulphate was selected for 
further work on treatment of floor washings, since 
it was considered that the corrosive and deliquescent 
properties of ferric chloride would cause difficulties 
in handling and storage in full-scale plant.. Alumino- 
ferric was not used because, although it is cheaper 
than aluminium sulphate, it is also less efficient ; 
the higher dose required would more than counter- 
balance the lower price. 

Floor washings which contained caustic soda, 
sodium carbonate and Gunk, were alkaline and 
contained considerable quantities of emulsified oil. 
Experiments similar to those made on emulsions of 
soluble oil showed that the alkaline aqueous layer 
could be clarified satisfactorily by addition of 
195 parts of hydrated aluminium sulphate per 
100,000, but that the separated layer containing oil 
was light and flocculent. From results given in 
Table IIT it can be seen that neutralisation of the 
emulsion with sulphuric acid gave a better result, 
but that to obtain a compact layer of oil and floc 
it was to make the emulsion distinctly 
acid. Using this method of treatment, mixtures of 
floor washings and spent soluble oils in any propor- 
tion could be clarified satisfactorily. Results 
obtained by treatment of mixtures of floor washings 
and soluble oil are shown in Table IV, opposite. 
From the results obtained in these experiments in 
the laboratory and on a semi-technical scale it was 
considered that treatment of emulsified oils and floor 
washings with aluminium sulphate and sulphuric 
acid wasa process which could be applied on a large 
scale, and steps were taken to design and install at 
the factoryin the West of England a full-scale plant 
for collection and treatment of these liquids. 

At the factory where the full-scale plant was built, 
there were four large machine shops and numerous 
running-in sheds, test hangars, barrelled-oil stores, 
etc., from which oil pollution arose. In the machine 
shops, spent cutting oil from the machines was 
collected in two-wheeled tipping hand-carts, or 
“jockeys,” of about 40 gallons capacity, which 
were wheeled outside the shops and emptied into 
improvised underground storage tanks, these, in 
turn, being emptied periodically by mechanically- 
propelled vehicular tankers of the type usually 
known as gully emptiers, of about 900 gallons 
nominal capacity. Floor washings from the machine 
shops were mopped up into “jockeys” and simi- 
larly dealt with. The test-hangars, running-in 
sheds, etc., were more remotely situated, and at 
the time of the investigation there was no compre- 
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Fie. 3. Fioration Tanks. 


hensive organised system for oil collection from them. | existing unsatisfactory conditions be remedied 
Much of the oil and floor washings thus inevitably | successfully. In each of the four large machine 
found their way into the surface-water drainage | shops, a suitable position was selected for a jockey- 
system and then to the stream. Even at the| emptying bay. These were, in fact, lean-to build- 
machine shops, the need for the shop labour to! ings added to the main structure, with access from 


TABLE I.—ErFrecr oF COAGULANTS ON OXYGEN ABSORPTION. 
(Period of settlement, 6 brs.) 
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TaBLE I1.—Reduction in Oil Content of Emulsions. 
(Period of settlement, 6 hrs.) 
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* Period of settlement, 24 hours. 


wheel the oily wastes for long distances in the 
open gave rise to abuses, especially under black-out 
conditions and during inclement weather. 

It was realised that only by providing proper 
facilities and making the right way also the easiest 
way of disposing of the oily wastes, would the 


* Period of settlement 24 hrs. 





TABLE III.—Treatment of Floor Washings with Aluminium 
Sulphate and Sulphuric Acid. 
Untreated sample : 
Oxygen absorbed from N/80 acid KMnO, in 4 hrs. at 
26-7 deg. O.: 170 parts per 100,000. 
Content of oil: 0-19 per cent. 


Reagents added (parts 
per 100,000). 





Treated liquid after settlement 
for 20 hrs. 
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KMn Reduction 

4 ery | in oxygen 
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26-7 deg. S| (per nt) 


Aluminium 
sulphate 
Al,(804)5.18H,0 


Volume of 
oil + floc 
(per cent. 
of total 
volume) 














60-+100 | 5 
| 





* Amount required to make liquid neutral t to bromothymol blue. 
the shops themselves ; drawings are reproduced in 
Figs. 1 and 2, on page 513. The jockey contents, 
when tipped, were allowed to flow down a gently- 
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PREVENTION OF WATER POLLUTION 





BY OIL. 

















Fig.4.SECTION AA 
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sloping concrete ramp, finally overflowing at the| Each test hangar, oil store, or other building which 
end into a channel connected to a special sewer. | could not be connected to the special oil sewer, was 
Grindings, cotton waste, or other Pee solids, left | provided with a floor gully for oil and floor washings, 
behind on the ramp, were shovelled on to a draining | all other floor openings being sealed up. These 
platform alongside, and removed by barrow when! floor gullies were then connected to underground 























TABLE IV.—TREATMENT OF OILY WASTES WITH ALUMINIUM SULPHATE AND SULPHURIC ACID. SMALL-SCALE 
EXPERIMENTS. 
Oxygen absorbed from N/80 acid KMnO, in 4 hrs. at 26-7 deg. C.: 
by shaken sample of machine-shop waste, 124 parts per 100;000. 
by shaken sample of floor washings, 136 parts per 100,000. 
Content of oil : 
in machine-shop waste, 0-3 per cent. 
in floor washings, 0-41 per cent. 
Period of settlement, 20 hrs. 
Composition of Mixture Reagents Added (parts per Volume Oxygen Absorbed from N/80 Acid KMnO4 
(per cent, by volume). 100,000). of = in 4 Ess. at 26-7 deg. C. by Aqueous Layer. 
: + floc 
(per cent. 
Neutral Neutral Aluminium ry of Untreated Treated 
Floor Machine-shop Sulphate, as Acid, as Total Reduction 
Washings. Waste. Alo(804)3.18H20. He804. Volume). (parts per 100,000). (per cent.). 
' 
100 0 0 0 0-5 125 125 — 
100 0 195 75 8-5 125 64 49 
80 20 195 75 3-5 120 60 50 
60 40 195 75 8-5 116 58 50 
40 60 195 75 3-5 lll 55 50 
20 80 195 75 3-5 107 52 51 
0 100 195 75 2-5 102 49 52 
0 100 0 0 0-5 102 102 _ 

















re reasonably dry. The special sewer, some 400 yards | sumps of concrete and brickwork, built outside the 
in length, connected the four machine shops to the | buildings, having heavy-traffic manhole covers of a 
oil-treatment plant. The pipes were 6-in. glazed | distinctive pattern for identification, and suitably 
stoneware, the gradient being 1 in 120; manholes | placed for emptying by gully-emptier, when required. 
were provided at intervals of about 40 yards to — a were provided varying in capacity 
facilitate rodding, if found necessary, 550 gallons to 6,500 gallons, according to 
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circumstances. The gully emptier when dealing 
with these sumps proceeded full to a specially-built 
stand at the machine shops, and there discharged 
its contents to the head of the special oil sewer. 
The, flushing effect obtained by this means was 
found to keep the oil sewer running very freely. 
The first stage of treatment was effected in four 
open-air tanks, in parallel, each 20 ft. long by 5 ft. 
wide by 2 ft. deep. The tanks are illustrated by 
the photograph reproduced in Fig. 3, opposite, 
while a sectional elevation and plan are given in 
Figs. 4 and 5, respectively, on this page. Oily 
wastes were admitted at one end, through a 6-in. 
diameter controlling sluice valve. At the outlet 
end, the liquid level was controlled so that it just 
lapped an overflow weir, discharging to a collecting 
channel. Any oil which would separate out by 
simple flotation was skimmed off to this collecting 
channel, leading to an oil sump in the treatment 
house adjacent. The aqueous layer left in these 
flotation tanks passed underneath the oil weir 
and channel, and was allowed to overflow an 
adjustable weir plate, set about 4 in. below the oil- 
weir level. The floating oil was allowed to build 
up until, by virtue of the different specific gravity 
of the floating oil and the aqueous layer, there was a 
simultaneous discharge of oil and water at the two 
respective levels. If desired, the tanks could be 
worked on the “ fill-and-draw ”’ system, but con- 
tinuous-flow operation was found very satisfactory 
in practice. The tank floors were shaped to facili- 
tate manual cleaning ; there was also a sludge valve 
at the lowest point of the floor.. Experience 
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showed, however, that no heavy solids reached these 
tanks, and it was better to use the sludge valve 
regularly to allow the ‘“‘ mud” to pass forward to 
the treatment tanks, where it was easily removed 


with the scum formed by the treatment applied 
there. 


(To be continued.) 
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Ballistics of the Future with Special Reference to the 
Dyaamical and Physical Theory of the Rocket Weapons. 
By Irn Dr J. M. J. Kooy and Prof. Dr Ir J. W. H. 
UYTENBOGAART. The Technical Publishing Company 
H. Stam, Haarlem, Holland. [Price 30 guilders.] 

THE development of the long-range missile, with 
its high angle of projection, has brought in its train 
the need for a reorientation of ideas in the matter of 
ballistics. In the case of a low angle of firing, a 
shell can be made to travel for a considerable 
distance with its axis of symmetry approximately 
parallel to the direction of motion of its centre of 
gravity by giving the projectile the proper amount 
of spin. This reduces the reaction of the air to a 
single retarding force acting in the direction of the 
projectile, and thus greatly simplifies the work of 
evaluating the position and velocity. at any instant 
after that of firing. In these circumstances, the 
problem can be solved, at least numerically, as one 
of particle dynamics, provided the retarding force, 
or “drag,” is known. With a high angle of pro- 
jection, however, the equations of motion become 
much more complicated, being those of rigid 
dynamics in three dimensions, since the trajectory 
is a twisted curve, and not a plane one. 

This indicates but one of the problems of the V1 
and V2 rockets, for there are also the related factors 
of control mechanism generally, fuel and aero- 
dynamics, as is clearly demonstrated in the work 
under review. While much of what the authors 
have to say on the application of the vector calculus 
to the dynamics of a solid body, and on the numerical 
integration of the equations for a connected system, 
may be familiar to many readers of the book, this 
does not necessarily apply to Chapter VI, on the 
projectile as a material point, because this part of 
the treatment covers the trajectory on a spherical 
earth when account is taken of air resistance, 
influence of the wind, and rotation of the earth. 
From this stage onwards, a thorough grasp of the 
subject implies a working knowledge of the equa- 
tions of motion for a gyroscopic system, to the 
theory and application of which a fair amount of 
space is given in the next two chapters. 

In view of the possibilities of a rocket for military 
and other purposes, the authors have wisely con- 
sidered the dynamics of these under separate chapter 
headings, “ terrestrial ” in the first place, and “‘ extra 
terrestrial” in the second, which together occupy 
about 120 pages. Apart from its intrinsic value, 
the theory embodied in these two chapters is of 
fundamental i ce in any inquiry into the 
future possibilities of the rocket as a means of 
transport. For this purpose, the analytical treat- 
ment leaves little to be desired, whether the point 
under consideration be the motion of a rocket under 
the combined influence of terrestrial, lunar and solar 
attraction or the path of a rocket around the moon. 
In many instances, the methods of solution deserve 
notice for another reason, in that they give meaning 
to the abstractions of formal dynamics. 

The authors, Ir. Dr. Kooy, of the Aeronautical 
School at The Hague, and Ir. Dr. Uytenbogaart, 
Professor of Mechanical Technology in the Technical 
University of Delft, have placed readers in the Brit- 
ish Commonwealth, the United States of America, 
and elsewhere, in their debt by publishing the book 
in English, and, at the same time, incorporating 
into Chapters X and XI, and in ten folding diagrams 
at the end of the text, a mass of instructive data 
for the general reader, on the constructional details, 
control mechanism, and methods of launching the 
V1 and V2 missiles. Here also are to be found 
observations on the success and failure which 
attended the initial and later stages of the attack 
on London from Wassenaar, near The Hague, 


from the log book of the officer in charge of these 
operations, and maps of the firing sites. 

This is obviously an authoritative treatise on one 
phase of modern warfare, and the engineering 
student of the matter would do well to acquire his 
copy without delay, lest the supply be exhausted 
by the demands of naval and military colleges. 






Explosion and Combustion Processes in Gases. By 
PROFESSOR W. Jost. English translation by H. O. 
Crort. McGraw-Hill Book Company, Incorporated, 
330, West 42nd-street, New York 18, U.S.A. [Price 
7.50 dols.}) MoGraw-Hill Publishing Company, Limi- 
ted, Aldwych, London, W.C.2. [Price 37s. 6d.] 


Srvcg research into the phenomena of combustion 
was initiated by those who laid the foundations of 
modern chemistry in the Eighteenth Century, the 
origins of knowledge of the subject are to be found 
in the classical researches of Priestley, Scheele, 
Cavendish and Lavoisier. The conclusions of these 
workers were amplified and extended in the following 
century a an equally ae ay mage group of French 
and British chemists. more recent days, the 
general problem has Mes studied by chemists and 
others in all parts of the world, but the published 
accounts of their investigations are scattered and, 
in many instances, not readily accessible to stu- 
dents, even in the case of papers published just 
before the outbreak of hostilities in 1939. Much 
of the history of the subject for the war period 
may well remain secret for many years to come, 
so that, for the general reader, further progress in 
this direction will depend very largely on his 
knowledge of papers published prior to 1939. 

On this account, Professor Jost’s volume deserves 
special notice, since it contains numerous footnote 
references to original papers, amounting to about 
800 in all, and a large proportion of these concern 
experiments which have been carried out during the 
past two decades. Notwithstanding its encyclo- 
peedic character, the treatment starts from the 

the first five chapters, in turn, 
being devoted to the initial stages of an explosion, 
the thermal theory of spark ignition, propagation 
of an explosion, explosions in closed chambers, and 
detonation ; and due regard is paid to the chief 
points, as may be indicated by turning attention to 
Chapter X, where further consideration is given to 
the problem of spark ignition, with special reference 
to reaction in electrical discharges. Again, in. the 
next chapter, covering 120 pages, there is much 
useful information on both slow oxidation and 
ignition at the higher pressures in the case of com- 
bustion of the hydrocarbons. Here, and elsewhere, 
a commendable balance of consideration has been 
maintained between theory on the one hand, and 
experimental data on the other. Numerous diagrams 
from noteworthy papers by various investigators 
have been inserted at a iate places in the 
text, and the author has enhanced the value of his 
remarks on theoretical questions by commenting on 
the limitations and weaknesses of present develop- 
ments and indicating lines of advance which offer 
greater promise. The student of jet propulsion will 
find the book a most valuable source of reference, 
and a reliable guide to the study of specific problems 
when certain chapters are read together, as, for 
example, Chapters VI to IX, which deal with flames 
of gases not pre-mixed, radiation investigation of 
flames, the kinetics of combustion and explosion 
processes, and combustion of oxygen-hydrogen mix- 
tures and carbon monoxide. 
Of more direct interest to many mechanical 
engineers is the phenomenon of knocking in internal- 
combustion engines, and in this connection the 
Diesel type differs from the Otto type in one 
important particular: increase in the compression 
ratio and other factors that exert a favourable 
influence on combustion in the Diesel type only 
make matters worse as regards knocking in the 
other type of engine. Most engineers will agree 
with the author’s general conclusions on this aspect 
of the subject, which leave the impression that, in 


type will not depend to the same extent as does the 
Otto type on the achievements of the fuel chemist. 
However, the scope for improved design and effi- 
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ciency of heavy-oil engines will undoubtedly be 





his opinion, the future development o ithe Diesel | “ 
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influenced by the present trend in the production 
of oil fuels. A note of thanks is due to Mr. H, 0, 
Croft, Head of the Department of Mechanical 1) ‘ngi- 
neering in the State University of Iowa, Iowa ( ‘ity, 
for his excellent translation from the German of 
Professor Jost’s informative work. 





Electric Filters. By Dr.T.H.TURNEY. Sir Isaac Pitman 
and Sons, Limited, Parker-street, London, \v.0.2, 
[Price 25s. net.] 

So much has been written on electric filters, from 

voluminous treatises such as that of Shea to slim 

monographs such as that of Jackson, that some 
justification is needed for a new book on the subject, 

Dr. Turney’s book is of intermediate size and of an 

introductory character. It does not include such 

practical details of filter construction as the screening 
of coils, and its theoretical demonstrations are apt 
to be sketchy and introduced almost apologetically, 

It appears to offer no particular novelty of treat- 

ment. The discovery claimed by the author in his 

preface is certainly not new, having previously been 
more or less explicitly stated elsewhere. 

Before dealing with filters proper, a short account 
is given of attenuators—networks, the components 
of which are independent of frequency. The 
decibel is defined at the outset but not the neper, 
which is introduced without definition in the 
following chapter. The Z, and P, on page 9, are 
likewise introduced without definition. The ex- 
pression “‘ an impedance with a j carrying 0-02 per 
cent. of the current ”’ requires revision. 

Filters of the ladder type are discussed in Chapter 
II and those of the lattice type in Chapter III. A 
sentence such as the following on page 26 “In an 
A.C. case resonance would occur in some cases and 
these decreased currents might prove inc:eases and 
so on,” is inexcusable. On page 24, P is termed 
“the attenuation ” of a. complete section, and on 
page 28 ‘the propagation term.” On page 43, « 
and £ are pulsatances, not frequencies. 

Ideal filters composed of pure reactances are 
unrealisable in practice and the effect of dissipation 
in actual filter components is dealt with in Chapter 
IV. The adverse effect of reflections due to 
terminal mismatching is mentioned but not de- 
veloped. The arithmetic in the example of pages 
73 and 74 needs substantial correction. 

Brief accounts are given of the equivalence of 
networks, phase-shifting networks and attenuation 
equalisers. The chapter on measurements is 
mainly concerned with bridge circuits and, in the 
course of it, we are informed that a positive shunt 
bridge is Maxwell’s bridge ‘‘ if the condenser travels 
along the resistance R.” 

Chapter [X contains a statement and proof of 
18 fundamental theorems, some applicable to net- 
works in general, others relating specifically to four- 
terminal networks. Dr. Turney explains in his 
introduction why he has chosen to interpolate these 
indispensable theorems towards the end rather than 
to introduce them at the beginning of his exposition. 

Chapter X outlines Cauer’s contribution to filter 
design and conveys, in general terms, the gist of his 


work. The statement that Cauer’s use of 


®o 
(= Q) as variable instead of w is “ one of the things 
that makes his work look hard ”’ is curious, since 
Dr. Turney himself uses this variable on page 32, 
denoting it there by z. © is, of course, certainly 
not “‘a general expression for frequency.” Mention 
is made in the final chapter of the more recently 
developed quartz-crystal filters, coaxial cable, and 
wave-guide filters. 

The treatment is confined to filters considered as 

passive linear networks under steady-state con- 
ditions. No account is given of the more difficult 
problem of the response of filters to transients. No 
references are given, not even to the publisher of the 
Kennelly charts mentioned on page 76. There are 
a number of misprints but these are usually suf- 
ficiently obvious. 
The author states that this book is intended 
more as a text-book than as a reference book.” 
Unfortunately the qualities of systematic presenta- 
tion and logical exposition to be expected in a text- 
book are obscured by evidences of hacty composition 
and insufficient or uncritical revision. 
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THE BRITISH INDUSTRIES 
FAIR. 
(Concluded from page 450.) 


In addition to the engineering equipment, which 
was exhibited at the Birmingham section of the 
British Industries Fair at Castle Bromwich and of 
which accounts have been given in previous issues 
of ENGINEERING, certain apparatus and measuring 
instruments of cognate interest were displayed at 
the London section of the Fair at Olympia. Particu- 
lars of some of these exhibits are given below. 

Among the apparatus on the stand of Messrs. 
E. R. Watts and Sons, Limited, 123, Camberwell- 
road, London, 8.E.5, mention may be made of the 
horizontal measuring machine, an illustration of 
which appears in Fig. 44, on page 524. This is a 
horizontal version of the firm’s vertical machine and 
is designed to measure both external and internal 

in and threaded work. An important feature is 
that its 4-in. glass scale enables a wide range of 
measurement to be undertaken without re-setting. 
It is claimed that the machine is particularly 
adaptable for setting and checking adjustable gap 
gauges and that any number of gauges within the 
0 to 4-in. range can be set at one standard setting, 
thus effecting a material increase in and 
accuracy. The machine is constructed so that the 
casting carrying the measuring head and tailstock is 
independent of that supporting the table. Both 
castings stand on three adjustable-foot screws and 
are located together for position only. The measur- 
ing head, on the right-hand side of the illustration, 
carries a steel cylinder, which is kinematically sup- 
ported on both races ; and is free to move horizon- 
tally. The external measuring tips or internal arms 
are fitted to this cylinder and the glass scale is also 
carried on its axis. The scale reading is observed 
with an optical micrometer, which reads directly to 
0-00005 in. and by estimation to 0-00001 in. 

The left-hand casting carries the tailstock to 
which the fixed top or internal arm is attached. 
Both head and tailstock are movable for size adjust- 
ment and the tailstock also carries a fine adjustment 
for zero setting. The work-suppurting table is 
adjustable for height and is fitted with the necessary 
movements for setting on external and internal 
plane, cylindrical or threaded surfaces. Inter- 
changeable measuring tips are provided, the external 
tips being adjustable for alignment. There are 
three sizes of internal jaws, which enable rings 
from } in. to 17 in. in diameter to be measured. 
Special styles are used for threaded work to suit 
the pitch of the thread. The load on the measuring 
head is provided by a weight acting in an oil dash- 
pot. The direction of this load is quickly reversible 
for changing from internal to external measurements 
or vice-versa. For external work, the scale is stan- 
dardised on a slip gauge which can be of any size 
within the range required. If the reading set 

to the exact known size of the slip 
gauge, direct readings of size can be obtained on the 
work being measured. For internal work settings 
are made on a slip gauge built up with jaws in the 
usual type of cage. For sizes over 4 in. combina- 
tion type end bars are used. Internal thread stan- 
dardisation is effected by using notched jaws, the 
notches in which correspond to the angle of thread 
and are calibrated for different pitches. 

Messrs. W. Edwards and Company (London), 
Limited, Kangley Bridge-road, London, 8.E.23, 
were showing examples of their latest vacuum 
coating units. These have been designed for use in 
connection with the new vacuum techniques of 
evaporation and cathodic sputtering for the deposi- 
tion of thin films of metals, alloys and salts. The 
general appearance of a combined sputterer and 
evaporator is illustrated in Fig. 45, page 524. In 
this combination unit the vacuum chamber can 


be in the form of a Pyrex glass bell or a stainless- | The 


steel chamber with inspection windows. A moulded 
rubber gasket forms a vacuum-tight seal between 
the chamber and the base plate, and in the latter is 
& central exhaust opening which is connected to a 
vacuum pumping unit. The equipment is fitted 
with five metallised ceramic electrodes, four of 
which are for the evaporator heaters and one for 


system. A vacuum-release valve is provided with a 
fine control needle valve, so that the gas pressure 
can be adjusted during bombardment cleaning or 
sputtering. The cathodes of the sputtering equip- 
ment are supported above the base plate carrying 
the work table by two insulated and screened 
supports, one of which is cnnmeetet to a metallised 
ceramic lead-in. 
The discharge voltage is supplied from a direet- 
current power pack, which is capable of delivering 
& maximum current of 150 milliamperes at 2,000 
volts. This pack is supplied from the alternating- 
current mains. A magnetic circuit breaker in the 
high-tension supply prevents excessive discharge 
current being built up during the initial cleaning. 
The control of this sputtering pressure and the injec- 
tion of gases other than air can be effected by the 
needle valve of the evaporation unit. The cathode 
leads are shrouded to prevent sputtering from un- 
mounted surfaces. A maximum alternating-current 
of 150 amperes at 20 volts can be supplied to any 
of the four evaporator heaters through a selector 
switch and this power can be varied continuously 
from zero to the maximum. The high-voltage 
supply for the ionic bombardment cleaning appara- 
tus is applied between the cathode base plate and 
one insulated terminal, to which any desired form 
of electrode can be attached. For the production 
of hard ‘“‘ bloomed ” surfaces, and certain strongly 
adherent reflecting surfaces, it is desirable to heat 
or bake the surfaces prior to, during, or after coating. 
For this purpose one of two forms of chamber 
heater can be fitted. Alone, the evaporator unit 
is suited to the needs of the optical industry for the 
production of high quality reflectance films for the 
so-called “blooming” technique. The deposition 
of special films for colour camera work and for 
graticule production. It also has other applications 
for which normal plating methods are unsuitable. 
The same firm were showing a series of “ Speedi- 
vac” rotary pumps for the production of high vacua. 
These pumps, one of which is illustrated in Fig. 46, 
page 524, consist essentially of a rotor in which two 
opposed sliding blades are held apart by springs. 
This rotor is eccentrically mounted in the stator, 
so that both are in contact over a part of their 
diameters between the inlet and outlet ports. The 
whole assembly is mounted in a tank and is 
completely submerged in oil. Air drawn into the 
pump through the inlet port is forced past a non- 
return valve in the outlet port and Jeaves the tank 
through a connection, which incorporates a baffle ; 
any oil suspended in the outgoing air is therefore 
arrested. A controlled amount of oil, however, is 
allowed to reach the pump, where it serves to seal 
the contact surfaces and provide lubrication. Air 
is exhausted until the pressure at the inlet is reduced 
to about 0-01 mm. of mercury, the limit being 
determined by the effectiveness of the fit of the 
various and the provided by the oil 
film. It is stated that by using two similar sets 
connected in series and immersed in the same oil 
tank low pressures to about 0-00001 mm. of mercury 
may be reached. 

Among the apparatus exhibited on the stand of 
Messrs. Taylor, Taylor and Hobson, Limited, 

Street Works, Leicester, mention may 

be made of a mechanical indicating gauge, which 
has been designed for use on cylindrical 
machines. As it gives visual readings of the size 
of the work piece as grinding is proceeding it 
obviates the necessity of making periodic stoppages. 
The operator first sets the pointer to zero, using a 
master piece, and then loads the actual work piece 
and oegins grinding, which is continued until the 
pointer returns to its original position. Scale 
readings indicate variations above or below the 
correct sizes on the radius. The scale itself is 
24 in. long and is graduated in major divisions 
of 0.001 in. It is also sub-divided to read directly 
to 0-0002 in. on the radius over a range’of 0-012 in. 
magnification is about 200 to 1. As shown 
in Fig. 47, page 524, where the indicator seen in 
position on a grinder, there are two tolerance 
indicators which slide on the frame surrounding 
the scale window. Thus the operator need only 
follow the movement of the pointer between ees 
two positions when a comparatively deep cut 





the high-tension ionic bombardment cleaning 





arm terminates in a polished tungsten-carbide tip 
and pivots about a ligament, which thus provides a 
frictionless hinge. It is protected against lateral 
damage by a pair of shields which are also attached 
to the gauge body. At the end of the gauging 
arm remote from the tip is a plunger mechan- 
ism which projects through the casing of the gauge. 
The travel of the arm is limited by a pair of screws 
with lock nuts, so that the pointer mechanism shall 
not be damaged by movement in excess of the scale 
readings. A split jacket is attached to one side of 
the gauge body for securing the instrument on a 
pillar. The contact point can thus be brought up 
against the work and any fine adjustment necessary 
subsequently made by a screw which can be locked. 
After this adjustment has been made, unnecessary 
wear of. the gauging tip is avoided by operating a 
cam movement which throws it clear of the work. 
This tilts the body of the gauge forward and the 
contact arm downwards. When the lever which 
actuates this cam is released, the gauge is swung 
back into its original position by a spring. Exact 
registration is ensured by providing the end of the 
fine adjustment screw with a steel ball, which seats 
against a hardened steel band. 

The Sperry Gyroscope Company, Limited, Great 
West-rvad, Brentford, Middlesex, were exhibiting 
a new type of marine gyro compass, which is illus- 
trated in Fig. 48, on page 524. This instrument, 
which will shortly go into production, differs from 
other patterns in that it is entirely self-contained. 
The whole equipment is carried in a binnacle, 
the maximum dimensions of which are 23 in. in 
diameter and 57 in. high. It can also be operated 
with this binnacle completely closed for long 
without attention. It is designed for mounting in the 
wheelhouse and is provided with a large scale com- 
pass card facing the helmsman. There is also a 
normal scale card on the opposite side of the binnacle 
for use by the officer of the watch. Although the 
enlarged scale card is only 6 in. in diameter its 
graduations are of a size equal to that of a compass 
card, 30.in.in diameter. The instrument is intended 
to meet the requirements of owners of small cargo 
ships, trawlers and large yachts in which there is 
frequently insufficient space for fitting more elabo- 
rate equipment. For the purpose of exhibition at 
the Fair the binnacle of this gyro commpass was made 
of Perspex and the compass itself was mounted on a 
platform which was continuously rolled through 
20 deg. on each side of the vertical. 

Since in many cases this instrument will be fitted 
in existing vessels, arrangements have been made 
to render its installation as simple as possible. In 
fact, all that is necessary is to secure the binnacle 
to the deck by four bolts through » deckpad and 
to run leads to the ship’s electricity supply, which 
may be at any direct-current voltage from 20 volts 

upwards. It may be added that the mounting of 
the sensitive element is such that there is no pen- 
dulous effect from swings of the frequencies en- 
countered at sea. As a result, it is claimed, there 
are no rolling errors. The upper of the two com- 
ponents which form the instrument houses the gyro 
compass, which includes the north-seeking element 
and the dial cards. The lower part contains a 
control panel and amplifier, a motor-generator and 
a portable correction calculator. Space is also 
provided for a transmission system, if required. 
The binnacle is supported on four tubes, which 
form part of the ventilation system. Air is 
drawn in through vents at the bottom of the 
binnacle and passes through the tubes to escape 
through a vent in the upper cover. The gyro com- 
pass consists essentially of a sensitive element, a 

ring and an outermember. Theelement, 
which is that part of the instrument that remains in 
a constant direction, comprises a rotor, ballistic 
and vertical ring. The rotor, which is of bronze, 
weighs about 11 Ib. and runs at a speed of 15,000 
r.p.m. It spins in vacuum in order to reduce the 

spinning torque and the heating. The maintenance 
of this this vacuum, however, is not essential to the 
accuracy of the compass. 

Among the numerous instruments exhibited on 
the stand of Cinema-Television, Limited, Worsley 
Bridge-road, Lower Sydenham, London, §8.E.26, 
mention may be made of a mobile photo-electric 
counter chronometer. This e mt has been 





has to be made. The support carrying the gauging 
arm is attached to the base of the gauge. This 


designed for measuring the velocities of pro- 
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jectiles by determining their time of flight between 
two points at a known distance apart. It is 
suitable for measurements on projectiles not 
less than 2 in. in diameter and passing the 
measuring range at heights not greater than 
100 ft. The time of flight is measured with an 
accuracy of + 10 microseconds for times up to 
0-1 second and to 1 part in 10,000 + 10 micro- 
seconds for longer intervals. The method of mea- 
surement is to view two narrow strips of sky across 
which the projectile will pass, by means of two 
photo cells. The passage of the projectile over the 
first photo cell causes an electronic decimal counter 
to start counting impulses derived from a crystal 
controlled oscillator operating at 100 kilocycles per 
second. When the projectile passes over the 
second photo cell the counting action is stopped and 
the time of the flight is displayed in decimals of a 
second on a panel which is fitted with five meters. 
Timing is effected from the instant at which the 
base of the projectile passes the centre of the 
viewed area, thus avoiding errors due to its conical 
shape. 

The photo cells, with their associated optical 
systems and pre-amplifiers, are housed in watertight 
containers, which are connected to the rest of the 
apparatus by cables. These containers are 
vided with stands, which are arranged so that the 
angle to the vertical of the optical axis may be set 
at either 15 deg. or 35 deg., to suit the conditions 
of firing. The amplifiers and counting circuits are 

in a convenient desk from which the 
whole of the equipment is controlled, while the 
power packs are placed in a small rack. The equip- 
ment is designed to be carried in a van in which the 
necessary cables, telephone apparatus and surveying 
instruments, as well as a sufficient quantity of spares, 
can be accommodated. All the connections are 
made by plugs and sockets to facilitate replace- 
ments. The apparatus is operated by alternating 
current at 230 volts, which is obtained either from a 
petrol-driven generator or from the mains, the 
power required being 300 watts. 

The optical system consists essentially of a lens 
and slit and is so that the photo cell views 
a strip of sky 3 in. wide by 12 ft. long at a distance 
of 100 ft. above the unit. The length of this 
viewed strip is perpendicular to the line of flight of 
the projectile. The output from the photo cell is 
amplified in a pre-amplifier the output of which is 
fed to the cathode of the first valve of the impulse 
amplifier. From the latter, a pulse is applied to the 
decimal chronometer to initiate or terminate the 
timing process. The decimal counter chronometer 
consists of a sequence of five electronic counting 
circuits each of which gives a single output pulse 
for every ten pulses fed into it, so that a total of 
99,999 pulses can be counted. Pulses produced 
under the control of a crystal oscillating circuit are 
supplied to the counting circuit through a switching 
unit, which is controlled by the signals from the 
amplifiers mentioned above. Thus the time taken 
by the projectile in its flight between the two 
impulse unit positions is measured by the number 
of pulses counted by the scaling circuits. As the 
oscillator frequency is 100 kilocycles per second the 
time interval can be measured to the nearest 
10 microseconds. The number to which each cir- 
cuit has counted at the end of a timed interval is 
indicated on a pointer-type meter, so that the 
duration of the interval can be read off in decimals 
of a second. 

The British Rototherm Company, Limited, Merton 
Abbey, London, S8.W.19, were exhibiting a number 
of types of thermometer which have been designed 
by them for industrial use. These included a dial 
type pocket thermometer, which is intended for the 
personal use of engineers and chemists. This 
instrument has a head and stem of stainless steel 
and an easily read dial with permanent scale mark- 
ings. When it is not in use the stem is screwed 
into a protective ebonite sheath, which is fitted with 
@ pocket clip. This sheath can be used as a holder, 
when making tests, by screwing the stem of the 
thermometer into a hole at the end. The instru- 
ment, which is about 3} in. long overall, can be 
easily carried in the vest pocket, and is made 
in three ranges from 0 to 200 deg. F., 0 to 300 deg. 
F. and 0 to 150 deg. C., respectively. The same 


firm were showing a ‘“Rotostat” safety con- 
troller, which has been designed to give audible 
indications of unusual temperature rises in bearings 
and other parts. This instrument, which operates 
on the same principle as the firm’s well-known tem- 
perature gauges, consists of a metal body and metal 
stem from 3 in. to 12 in. long. At the bottom of 
the stem is a bi-metallic multiple helical element, 
which expands or contracts with changes in 
temperature. Its movement rotates a light wire 
shaft to the top of which a contact arm is fixed. 
This arm moves over a dial until it reaches a pre- 
determined temperature whereupon it touches a 
fixed contact and thus completes a control circuit. 
In this way, a bell can be operated directly or a 
hooter or other apparatus brought into action by a 
relay. The instrument is made for several ranges 
of temperature. 

The plating rectifier equipment shown by the 
Westinghouse Brake and Signal Company, Limited, 
82, York Way, King’s Cross, London, N.1, is de- 
signed to ensure automatic control of the plating 
time and to maintain the current constant at any 
value within a wide range. Such control is, of 
course, necessary to ensure that the deposit is of 
the specified thickness and that uniform results are 
obtained throughout batches of similar work. For 
known conditions of solution, temperature and 
anode-cathode spacing, the thickness of the deposit 
is determined by the current density and the dura- 
tion of the process. Once the optimum current 
density has been found by calculation and experi- 
ence, the current to the plating bath can be started 
and the duration is determined. The procedure is 
perhaps most simple with nickel plating. During 
the loading of the bath a polarising potential is 
applied and when loading is completed the regulat- 
ing system is set so as to give the required value of 
the current. A time switch is then set for the time 
interval which is necessary to uce the minimum 
thickness of nickel and the plant is switched over 
to automatic operation by pressing a button. The 
current is thus maintained within + 5 per cent. of 
the pre-set value until the time cycle has been com- 
pleted under the control of the time switches when 
the plating current is reduced to a value low enough 
to prevent depolarisation. At the same time, a 
warning is given so that the operator can unload 
the bath ready for the next batch of work. If the 
power supply is interrupted during the plating pro- 
cess, the polarising potential is maintained by a 
battery through a half-wave rectifier. Recording 
instruments can be included in the equipment, thus 
allowing permanent records of the current, time, 
temperature and pH values to be made. 





CATALOGUES. 


Quartz Crystals.—Data regarding the quartz crystals 
supplied by Standard Telephones and Cables, Limited, 
Connaught House, Aldwych, London, W.C.2, are givenina 
recently published pamphlet. These crystals are enclosed 
in evacuated glass envelopes, and the pamphlet shows the 
type numbers appropriate to the various frequencies, and 
gives brief details of the size, weight and mounting. 

Styrene Joints and Terminations.—Styrene joints and 
terminations have been designed to prevent the 
movement of compound within the sheaths of solid-type 
cables on hilly routes. The properties of styrene itself, 
and details of the joints and terminations in which it is 
used, are given in a pamphlet published by Standard 
Telephones and Cables, Limited, Connaught House, 
Aldwych, London, W.C.2. 

Speed-Reduction and Other Gears.—Messrs. David 
Brown and Sons (Huddersfield), Limited, Huddersfield, 
have issued several illustrated catalogues of their products 
and those of their associated companies. One of the 
catalogues makes a wide survey of numerous types of 
speed-reduction and other gears, a second details specifi- 
cally spiral-bevel increasing and reducing gears, while the 
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THE LONDON-BIRMINGHAM 
TELEVISION LiNK. 


Ar the end of 1946 the Post Office issued a perforn. 
ance specification of a radio link project which woulq 
enable the British Broadcasting Corporation 405.ling 
system of television to be extended from London to 
Birmingham. On Wednesday, May 14, the Postmaster. 
General (Mr. W. Paling), in a written answer to , 
question by Mr. J. Lewis, stated that the Post Offic, 
would be responsible for providing additional television 
stations in the provinces and that, as a beginning, both 
radio and cable links would be installed between London 
and Birmingham. It has since been announced that 
the contract for the radio link, which forms part of the 
London-Birmingham scheme, has been let to the 
General Electric Compeny. Limited, Magnet House, 
Kingsway, London, W.C.2; and that it will be 
designed to transmit television signals with the waye 
form of the 405-line, 50 frames per second system, such 
as is at present being used at Alexandra Palace. [t wil] 
also embody modifications in the ultra-high definition 
linkage system, work upon which was begun by the 
Company during the war and in which attention was 
paid to the requirements of colour television and to the 
needs of the high directivity radio links, which arm 
necessary to provide multi-channel telephone facilities, 
It may be added that the project involved the design of 
a@ complete relay system with automatic control and 
supervision of the kind that has hitherto been associated 
on with permanent cable networks. 

When it is completed the new link will enable 
television signals to be transmitted simultaneously from 
London to Birmingham and in the reverse direction, 
Initially, however, only a single reversible channel wil] 
be installed in order that communication may be 
established between the two cities at the earliest 
possible moment. The system is also being designed 
so that it will be capable of further extension and 
possibly of continuous operation. Transmission wil] 
take place between terminals near London and 
Birmingham respectively ; and the controlling equip. 
ment will be concentrated at two points, one in each 
city, where facilities for monitoring will also be 
provided. The radio frequencies used will be about 
1,000 megacycles per second and the system has been 
designed for operation over optical ranges of up to 
40 miles. It will, therefore, be necessary to provide 
two relay stations between the two terminals. i 
to the nature of the terrain, these will not be spaced 
equally, but so that there will be two intervals of forty 
miles and one interval of twenty miles in the link. At 
each station there will be an 80-ft. lattice steel tower on 
which a cabin, 9 ft. square, will be mounted. This 
cabin will be used to house the radio-frequency and 
signal-channel equipment and adjacent to it will be 
located the transmitting and receiving aerial systems, 
each of which will be about 12 ft. in diameter. During 
the initial stage, however, when only a single reversible 
channel is being used, the aerial systems will be mounted 
on temporary structures. At the foot of the tower 
there will be a small building in which the units supply- 
ing power for the signal channels, the supervising 
control equipment and a stand-by generator will be 
installed. e temperature and humidity, both in the 
cabin and the building, will be controlled and de-icing 
equipment will be installed on the aerial structure. 

The radio-frequency oscillators and amplifiers at each 
station will consist essentially of a series of Osram disc- 
seal triodes, which have been specially designed for use 
on co-axial line and resonator circuits. Four trans- 
mitting frequencies will be used and special pre- 
cautions will be taken to avoid any drift. The receivers 
will be of the superheterodyne type, but it is stated 
that the use of a special modulation technique will 
prevent the appearance of radio-frequency signals, 
except at the input and output ends of the system. 
All the apparatus in each channel, except the aerial 
systems, will be duplicated; and the standby equip- 
ment will be to come automatically into service 
in the event of failure of the service plant. At the 
same time the aerials will be changed over from one 
set of equipment to the other by radio-frequency 
‘“contactless” switches. The equipment in each 
channel will be controlled from a point at the end of the 
link to which it is transmitting. 

Before the sites for the four stations were finally 
selected extensive field trials were carried out. For 





third gives examples of alloy and carbon-steel castings, 
particularly vertical-axis centrifugal castings. 

Electrical Equipment for Gasworks.—A well-illustrated 
catalogue of plant designed for gasworks service has been 
Published by Messrs. Lancashire Dynamo and Crypto 
Limited, Willesden, London, N.W.10. The plant dealt 
with includes electric generators manufactured by this 
firm; switchgear by Messrs. Foster Transformers and 
Switchgear, Limited, South Wimbledon,London, S.W.19 ; 
glass-bulb mercury-arc rectifiers by Messrs. Nevelin 
Electric Company, Limited, Purley Way, Croydon, Sur- 


this purpose, two vehicles, each containing a trans- 
mitter and receiver, m ing aj tus and power 
generator were used. The results showed that steady 
and consistent results should be obtainable in practice 
at the sites selected. 

The sound transmitters for the scheme will be supplied 
by Messrs. Marconi’s Wireless Telegraph Company, 
Limited, Chelmsford, and will be of the same general 
design as those now in use at Alexandra Palace. Their 
output will, however, be larger, so that it is hoped that 
reliable coverage will be ible over an area about 








rey ; and battery-charging apparatus by Messrs. Crypton 
Equipment, Limited, Bridgwater, Somerset. 


1} times greater than that of the existing London 
transmitter. 
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PROGRESS IN PETROLEUM 

RESEARCH.* 

By Rosert Price RvussELL. 
(Concluded from page 508.) 

[I sHoutp like to turn now to the field of chemicals 
uced from oil. Petroleum-chemicals are not 
important volume outlets for crude oil, since, as nearly 
as can be estimated, all the organic chemicals needed 
to meet the entire world’s needs for a year, including 
rubber and alcohol, could be made from 10 days’ 
crade-oil production. This petroleum-chemical field is, 
none the less, of extreme importance, for many mate- 
rials needed all over the world to raise living standards 
can be made in sufficient volume and at requisite low 
cost only from intermediate products derived from 
petroleum. Many of these intermediaries became 
available in the necessary volume for fullest production 

only as catalytic cracking reached maturity. 

The first petroleum-chemical product made in volume 
was isopropyl alcohol, and thie was followed by the 
production of various higher alcohols and ethyl alcohol. 
These are used partly as such and partly for conversion 
into other important chemicals. They are useful 
industrial solvents and are being made on a large scale. 
The petroleum industry also supplies a wide variety of 
hydrocarbon solvents, one of the most important of 
which is toluene. The presence of toluene in petroleum 
had been known since 1857, following the discovety by 
Faraday of benzene in cracked whale oil. Toluene 
from petroleum was used for the manufacture of 
T.N.T. in the first World War, but in the recent war 
the demand was much greater and the required standard 
of purity far higher. Success in the synthesis of 
toluene from petroleum was not attained, however, 
until the end of 1939, when Poland had fallen and war 
was about to sweep across Europe. The first synthetic 
toluene-from-oil plant was put into operation in Septem- 
ber, 1941, at Baytown, Texas, and during the war this 

t alone turned out more than twice as much toluene 
as the entire coal industry. By the end of the war, 
synthetic nitration grade toluene was being produced 
from petroleum at nearly six times the rate of produc- 
tion from coal-tar. To-day, toluene and related aro- 
matic chemicals synthesised by these new techniques 
are available for pressing peace-time solvent needs, and 
they serve already as raw materials for a new synthetic 
chemical industry vital to large-scale plastics production. 

The petroleum industry has been engaged for many 
years in the development of materials to control flies, 
mosquitoes, and other insects, and during the war 
large quantities of these products were used by the 
Allied armed forces. The emphasis now is on more 
peaceful applications, and petroleum products find 
increasing applications in the control of all kinds 
of insect pests. In the United States alone, tens of 
thousands of new chemicals are being tested for agricul- 
tural purposes, and from this maze of products a new 
substance of some usefulness occasionally emerges. In 
my own company’s agricultural programme, for 
example, nearly a thousand new compounds are being 
tried yearly for agricultural purposes. One somewhat 
remarkable product is a synthetic plant hormone, again 
based in part on catalytically cracked raw materials. 
It has proved highly effective for the selective control 
of broad-leaf weeds and is probably well suited for 
killing weeds in grass and cereal grain crops. Extensive 
field tests are being carried out on various United 
States crops and in the cultivations of bananas, cocoa, 
coffee, and sugar-cane. The principle upon which this 
weed-killing hormone works is the simple one of stimu- 
lation, for it is absorbed through the leaves and literally 
stimulates the plant to death. Dandelion, plaintain, 
and other broad-leaf weeds absorb much more of a 
hormone spray than thin-bladed vegetable crops or 
grass, with the result that the former are killed while the 
thin-bladed plants are merely stimulated in their 
growth. During recent years, several institutions have 
devised striking new techniques in utilising hydrocar- 
bons for weed control. The most highly developed of 
these at present is the spraying of carrot fields with 
petroleum distillates of the white-spirit type for the 


selective killing of weeds and grasses. A newer, and F 
rigit L 


equally o technique for the destruction of weed 
seeds is that of spraying the ground after planting, but 
before sprouting, with the heavier and more toxic 
hydrocarbons. In this way, weed-free soil can be main- 
tained without cultivation during an entire season. 


These and similar developments will undoubtedly have 
e living standards of many 


& significant effect on 
countries, 


With the new chemical raw materials available in 
quantity from petroleum as a result of various applica- 
tions in fluidised catalytic technique, some interesting 
work has been in progress on the production of textile 
fibres. Of the hundreds of synthetic resins and plastics 


synthesised in various research laboratories all over the 
world, only a small fraction can be converted to fibres. 
One of the new plastics made largely from petroleum 
raw materials, however, is extremely tough, strong, 
and solvent-resistant, and can be drawn into a clear, 
almost colourless monofilm in a conventional plastics 
extruder. The extruded fibres have tensile strengths 
up to 125,000 lb. per square inch. The chief disadvan- 
tage is that there is still some shri e in length 
when the fibre is maintained at elevated temperatures, 
although significant progress is being made in overcom- 
ing this remaining defect. 
One of the latest fields to be invaded by petroleum 
chemistry is that of synthetic rubber. Natural rubber, 
like petroleum, is made up of the elements of carbon 
and hydrogen, but thus far, no one has quite succeeded 
in duplicating the structural arrangement of the 
atoms in the natural-rubber molecule. Some synthetic 
products have been made, however, which can replace 
rubber successfully for most uses. Synthetic rubber 
production in the United States was originally a 
war-time development, for war in the Pacific deprived 
us of our main supplies of natural rubber, and the 
problem was to set up a synthetic-rubber industry in 
time to avoid catastrophe. Fortunately, a process 
for making one type of synthetic rubber, known as 
Buna-S, had been developed in Germany and we had 
sufficient information on this process to apply it, 
provided raw materials were available. The major 
raw materials required for the manufacture of synthetic 
rubber were butadiene and styrene, both synthetic 
organic chemicals. Of these, butadiene was more 
difficult to supply, since it was required in larger 
quantities and because no production process existed 
which was adapted to our national economy. Our 
research laboratories, therefore, took on a problem of 
staggering proportions and two main processes for 
producing butadiene were developed with extra- 
ordinary speed. One was based on alcohol and the 
other on petroleum butylene, which could be produced 
in high yields in fluid-catalyst, oil-cracking operations. 
Fortunately for the Allies, both processes worked well, 
and the first Buna-S synthetic rubber manufactured in 
the United States in commercial quantity was produced 
at Baton Rouge, Louisiana, on December 20, 1941, 
13 days after Pearl Harbour. 
I have mentioned that rubber and petroleum are 
both made up from carbon and hydrogen. The rubber 
molecule, however, is enormous in size compared with 
any compound encountered in petroleum. In rubber, 
the carbon atoms are strung end to end to form long 
chains, or threads, and these molecular threads are 
coiled up and snarled together. It is this peculiar 
structure which gives rubber its elastic properties. 
The problem of making rubber from petroleum, there- 
fore, is one of duplicating or imitating the chain 
molecular structure. This is done by first i 
small molecules which possess high chemical reactivity 
and then coupling these in head-to-tail fashion by 
polymerisation. In the Buna-S synthesis, butadiene 
and styrene are emulsified with water in the presence 
of soap and small amounts of various other chemicals 
used for regulating the reaction. This mixture, which 
exerts a pressure of several atmospheres, is agitated 
in 100,000-litre autoclaves at slightly elevated tem- 
peratures for 15 to 16 hours. At the end of this time 
the butadiene and styrene have combined to form 
finely divided rubber particles. Buna-S, as it comes 
from the reactor, closely resembles an oil emulsion, but 
if a salt solution is added, the particles agglomerate. 
The further addition of acid produces rubber which 
appears much as milk curdles when it turns sour. 
When this is washed and dried, Buna-S rubber results. 
Finally, we come to Butyl rubber, a product made 
entirely from petroleum isobutylene, one of the con- 


diolefin, such as butadiene or isoprene, incorporated to 
aid vulcanisation. Butyl rubber is more impermeable 


tubes. The process for making Butyl rubber is unique, 
in that the polymerisation is carried out at —150 deg. 
This, in itself, presented many pactical prob- 
reaction on a large scale at such a low temperature. 
There was no experience to go by and equip- 
large-size equipment. 
made successfully at the rate of 300 tons or more a day. 


prim business of the petroleum industry, which, 
after all, is that of supplying liquid fuels and lubricants. 





* The Second Cadman Memorial Leoture, delivered at 
& meeting of the Institute of Petroleum, held in London 


tioned but a few, and I have no doubt that 


stituents of refinery gases, with a small amount of 


to air than any other kind of rubber, and in the United 
States is used extensively in the manufacture of inner 


lems, since no one before had carried out a chemical 


ment had to be specially developed., Moreover, the 
reaction is extremely rapid and difficult to control in 
There were many other diffi- 
culties to be overcome, but Butyl rubber is now being 


It may be felt that I have digressed far from the 


I have done so in order to consider petroleum as the 
parent source of countless products now essential to 
the daily pattern of our lives. Even so, I have men- 
rocesses 
and adaptations will be evolved in the next few years 


AIRCRAFT-ENGINE MAINTENANCE 
IN HOLLAND. 


As was to be expected, the cortclusion of the recent 
war found the organisation of the K.L.M. Royal Dutch 
Airlines in a state of chaos, and the company have had 
to rebuild their organisation almost afresh. Naturally, 
their first efforts were directed towards the rehousing 
and re-equipping of the technical services, and the 
methods employed in their new engine maintenance 
workshops, recently opened in Schiphol, are worthy 
of description, in that they embody those features 
found desirable by the company after 28 years’ 
experience of airline operation. The new workshops 
cover an area of some 7,000 sq. ft., and the equipment 
includes many items developed and improved by the 
technical staff of K.L.M. during the war. 

With a greatly expanded fleet of aircraft in opera- 
tion, provision had to be made for a considerable 
increase in the number of engines to be serviced each 
week; furthermore, a certain degree of elasticity had 
to be observed in the choice of equipment in order to 
deal with new designs of engine as they were put into 
service, When the workshops were originally planned, 
it was estimated that the capacity of the plant should 
be between 15 to 20 engines a week, all of which would 
be subjected to the same treatment, namely, dis- 
mantling, cleaning, inspection, cylinder overhaul, 
repair, assembly, test, and final adjustment. Each of 
these processes was studied individually from the point 
of view of equipment, man-hours, and the special 
training of personnel, and a work schedule was prepared 
from the resultant data, which specified the stages to 
be followed, and the time allotted. 

Engine maintenance is divided into three groups, 
A, Band C. On Douglas “ DC 4’s”, “ Skymasters,” 
and Lockheed “Constellations” type A inspection 
is carried out after 120 hours ; type B after 280 hours ; 
and type C after 400 hours, and it is with type C 
inspection that the engine workshops are primarily 
concerned. The practice adopted has been developed 
in conjunction with the technical sections responsible 
for instrument, accessory and airframe overhaul, 
so as to ensure that the various parts arrive back 
at the aircraft in the correct sequence, thus simplifying 
the work of re-assembly. 

After removal from the aircraft, the engine cowlings 
are taken off and the engine prepared for transport to 
the workshops, for which purpose “ fork-lift ” trucks, 
similar to the type described in EncrvegRrina, vol. 162, 
page 559 (1946), are used. On arrival at the work- 
shops, the engine is fixed to a special mounting frame, 
which allows it to be moved freely to any desired 
position and it is stripped and examined by inspection 
engineers, who detail the necessary repairs and 
replacements. The engine components are then 
transported on aluminium trolleys to the cleaning 
— where they are degreased, washed, and 
po s 
After cleaning and polishing, all components are 
inspected by the Magnaflux process in order to ascertain 
whether any flaws exist in the metal; rejected parts 
are replaced from the adjoining store, while parts 
considered repairable are dispatched to the repair 
section. Meanwhile, valves and valve seats are re- 
ground on a Wadell valve and valve seat grinder; 
this is an American machine which has proved reliable, 
and its use has resulted in a considerable saving of 
man-hours. Finally, the engine, in its dismantled 
state, reaches the assembly shop, where the complete 
_ plant, repaired, cleaned, and polished, is assem- 
led on specially designed stands. After assembly, the 
engine is passed to the trial bench for a test run, 
following which it is returned to the inspection bench 
for final adjustment and checking, and thence to the 
ground cvew for remounting on the aircraft. . 

Apart from the increased efficiency which has 
resulted from the use of modern equipment, several 
innovations have been introduced into the workshop. 
For instance, such items as tool chests have been 
abolished and the tools required for each operation are 
fixed to boards in a convenient position; further- 
more, each set of tools for an operation has its own 
colour, thus avoiding confusion and making it a 
simple matter to keep a check on tools. All inspec- 
tions and overhauls are carefully timed to a pre 
schedule, and each week the chief engineer receives a 
statement of the engines to be dealt with. A diagram- 
matic timetable is then drawn up, whi€h illustrates 
the tasks allocated to each section, and the chief 
engineer, by referring to the chart, can see what work 
is in progress and the estimated time for the completion 
of any one engine. 

Despite the forethought and care taken in planning 
the new buildings, it has become a t already 
that the workshops are inadequate for future commit- 
ments, and a f er workshop, three times the size of 
the existing building, has been planned. It may be 
of interest to add that these workshops have been 
entrusted with maintenance work for the Netherlands 
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THE DE HAVILLAND “GHOST” JET-PROPULSION ENGINE. 
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THE DE HAVILLAND ‘‘GHOST’’ 
JET-PROPULSION ENGINE. 


Tue Goblin gas-turbine aero-engine, of which a 
description appeared on page 175, of our issue of Feb- 
ruary 22, 1946, has been followed by the Ghost, which 
is generally similar in layout to the Goblin but of 
considerably increased power. Work was started 
on the Goblin engine in 1941, and it was making its 
first flights in 1943. It was thus developed entirely 
during the war period. Owing to its success, its 
builders, the Havilland Engine Company, Limited, 
Stonegrove, A meta Middlesex, proceeded to the 
development of a more powerful model. Design work 
on this was started in 1943, and the prototype engine 
was running in September, 1945, so that the early 
part of the history of the Ghost is also within the war 
period. From the first, however, it was intended that 
the engine should be suitable for a wide range of applica- 
tions and the importance of fuel economy was kept in 
mind from the beginning. Although the Ghost is 
only 53 in. in diameter, as compared with 50 in. for 
the Goblin, it develops a static thrust of 5,000 Ib., 
compared with the current rating of 3,000 lb. for the 
latter. At 600 m.p.h., at sea level, the power output of 




















the Ghost corresponds to 12,000 h.p. from a propeller- 
driving engine, assuming a propeller efficiency of 
66 per cent. It is expected that, with tuning-up and 
later development, this figure will be exceeded. 

In basic design, the Ghost is similar to the Goblin, 
and embodies a high-velocity ducted intake feeding a 
single-sided impeller, a straight-through combustion 
system, and a single-stage axial turbine with direct 
ejection. The arrangement is claimed to give the 
shortest, simplest, stiffest engine obtainable within a 
given cowled diameter. The importance of a compact 
engine with a minimum divergence of gas flow is indi- 
cated by the fact that 140 tons of air per hour are 
compressed, heated, expanded and ejected at a nozzle 
velocity of well over a thousand miles an hour. The 
vonsumption of air is about twenty-six times that 
of a 2,000-h.p. piston engine, and about 9,000 h.p. is 
developed in the turbine shaft in compressing this 
quantity of inhaled air. The de Havilland Company 
stresses the advantages of the adoption of a single- 
sided impeller, as resulting in a simple rigid rotating 
component and providing for direct rearward flow 
of the gases. The impeller and turbine wheel are 
pele A on a tubular main shaft, and the opposing 
thrust of these two elements largely balance each other, 








Fic. 3. Centre Castine SHowrne Two-Piece AssEmMBLy. 


leaving only a small residual thrust to be taken by 4 
single bearing. The tubular shaft is in tension. 

The engine is built up of five main assemblies, con- 
sisting; of the compressor with the rotating shaft and 
centre casing; the combustion system ; the turbine; 
sthe exhaust cone assembly; and the wheel cases. 
A starboard view of the complete unit is reproduced in 
Fig. 1, on this page, and a front view in Fig. 2. This 
latter shows a central air intake to the compressor, but 
alternative intake arrangements are available to suit 
the aircraft to which the engine is fitted. The engine 
shown in Fig. 1 has twin air intakes. The com- 
pressor casing is built up of the front aluminium- 
alloy casting in which the air intake is formed, and the 
magnesium alloy diffuser casting, which is formed in 
two parts divided vertically. This assembly is bolted 
to the cone-shaped centre casing, which is a steel mem- 
ber forming the main backbone of the engine. It is 
illustrated in Fig. 3, on this page. The small end of 
the cone is bolted to the rear bearing housing just in 
front of the turbine wheel. The rotating assembly, 
with the im r in the foreground, is shown in Fig. 4, 
opposite. This latter is made from a heat-treated 
sluminium-alloy forging. It turns the impinging sit 








stream through 90 deg. and discharges it radially into 
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passages cast in the diffuser casing. The rear side of 


. the impeller is formed with a series of concentrically- 


arranged labyrinth grooves which mate with corre- 
a grooves in a sealing plate bolted to the 
r casing, the arrangement preventing air leakage 
from the tips of the impeller blades, down the rear 
face of the. impeller and into the conical centre casing. 
The discharge ne in the diffuser casing are fitted 
with cascade blades, as shown in Fig. 5. In these, 
the velocity of the air is decreased and its pressure 
increased before it is discharged into the combustion 
system. 
_ The combustion arrangement consists of ten combus- 
tion chambers and their ten atomiser-type burners, 


which are supplied with fuel from the burner manifold. ; Th 


There are twin entries to each combustion chamber 
connecting to the diffuser passages. The upstream 
ends of the combustion chambers are bolted on to 
the rear face of the diffuser and their downstream 
ends are fitted with piston rings and form a sliding fit 
with the turbine nozzle-box; so that they do not con- 
stitute structural members. As will be seen from 
Fig. 1, each combustion chamber tapers towards its 
downstream end. Each is composed of an inner flame 
tube of heat-resisting steel and an outer casing. The 
burner through the centre of the dome of 
the flame tube, which also provides a metering orifice 
for the air required for primary combustion. By far 
the greater proportion of the air delivered from the 
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diffuser, however, flows over the head through the gap 
between the flame tube and the outer casing, and enters 
the flame tube through secondary holes. In this way 
the products of combustion are diluted and temperature 
is kept within desirable limits. A small proportion of 
the air travels beyond the orifices to the annular gap 
at the rear end of the flame tube, thus maintaining a 
heat-insulating layer of relatively cold air. Two of 
the combustion chambers, spaced some distance apart, 
contain bosses for injection-type igniter plugs, and the 
individual chambers are interconnected so that, after 
ignition, the flame can spread to all the chambers. 

The turbine group consists of the nozzle junction 
pipe assembly, the static blades and the turbine wheel. 
e nozzle junction pipe assembly, which acts as a 
collector of the combustion gases before they are 
guided by the static blades to the turbine blades, is 
supported by a diaphragm mounted on the rear-bearing 
housing. The turbine disc, shown in Fig. 4, incorpor- 
ates an integral hub shaft which is splined to an 
extension shaft at the rear end of the main shaft. 
The blades, which are sectred to the disc by “ fir-tree ” 
roots, rotate within a turbine shroud ring attached to 
the static-blade ring, which is itself attached to the 
nozzle junction pipe assembly. The turbine-shroud 
assembly is located by a cylindrical drum bolted 
between the centre casing and the nozzle-junction pi 
assembly. This drum also transfers loads from the 
exhaust cone to the centre casing. The exhaust cone 








assembly, which is made of stainless steel, consists of 
inner and outer cones, the propelling nozzle being 
attached at the rear end of the latter. The outer cone 
is surrounded by a cowling, welded in position, and 
forming a heater muff through which air can be passed 
and used for warming the cabin or gun mechanism. 
The air leaves the turbine wheel in an axial direction, 
and is directed and expanded in the annular passage 
between the two exhaust cones, issuing through the 
nozzle to form the propulsive jet. A thermocouple in 
the neighbourhood of the jet enables the pilot to control 
the engine temperature and keep it within its operational 
limitations. 

The wheel cases, which have been referred to as one 
of the main assemblies of which the engine is built up, 
are mounted at the top and bottom of the air-intake 
casing, as shown in Fig. 2. The various auxiliaries 
contained in these casings are connected to the main 
shaft gear trains and lay shafts located inside 
two of the radial arms which can be seen in Fig.2. The 
top wheel case carries the mounting flange for the start- 
ing motor, and contains the cabin supercharger for 
use when the cabin is maintained under pressure ; the 
air compressor for the brakes; a 1,500-watt, 24-volt 
generator; a vacuum pump; and the engine speed- 
indicator generator drive. The bottom wheel case 
carries the mounting flanges for the fuel pumps and 
hydraulic pump, and the oil sump, containing a gear- 
type pump, is attached to its lower side. Metering 
pumps supply a measured quantity of oil to the front 
and rear bearings. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ Teppy.”—Single-screw cargo vessel, built by 
Messrs. George Brown and Company (Marine), Limited, 
Garvel Shipyard, Greenock, to the order of Hans 
Svenningsen, Copenhagen. Main dimensions: 190 ft. 
by 32 ft. 6in. by 13 ft.; deadweight capacity, 990 tons 
on a draught of 12 ft. 84 in. Six-cylinder four-stroke 
Diesel engine of 675 brake horse-power, constructed by 
Messrs. Mirrlees, Bickerton and Day, Limited, Stockport, 
and supplied by Associated British Oil Engines, Limited, 
London. Trial trip, April 12. 


8.S. “‘ Sussex TRapDER.”’-—Single-screw cargo vessel 
built by Messrs. Sir James Laing and Sons, Limited, 
Sunderland, for the Trader Navigation Company, Limited 
London. Main dimensions: 380 ft. by 54 ft. 5 in. by 
34 ft.6in.; deadweight capacity, 7,500 tons on a draught 
of 23 ft. 7}in. Triple-expansion engine of reheat design 
supplied by the North Eastern Marine Engineering 
Company (1938), Limited, Wallsend-on-Tyne. Trial trip, 
May 16. 


M.S. “ Lampanta.”—Single-screw tanker, built and 
engined by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, for the Anglo- 
Saxon Petroleum Company, Limited, London. Main 
dimensions: 446 ft. overall by 54 ft. 3 in. by 31 ft. to 
upper deck; deadweight capacity, 9,000 tons. Haw- 
thorn-Werkspoor six-cylinder four-cycle oil engine of 
2,700 brake horse-power. Trial trip, May 29. 


S.S. “‘ Loon Garts.”—Single-screw cargo liner, built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Royal Mail Lines, Limited, London. Main 
dimensions: 470 ft. by 66 ft. by 41 ft. to shelter deck ; 
gross tonnage, about 8,700. Single shaft arrangement of 
Parsons-type triple-expansion double-reduction geared 
turbines to deliver 10,500 shaft horse-power. Trial trip, 
May 29. 


S.S. “ TaBARISTAN.”—Single-screw cargo vessel, built 
and engined by Messrs. John Readhead and Sons, 
Limited, West Docks, South Shields, for Messrs. Frank 
C. Strick and Company, Limited, London. Deadweight 
capacity, about 10,000 tons on a light draught. Triple- 
expansion engine with Bauer-Wach turbine and oil-fired 
boilers, to give a service speed of over 12 knots. Trial 
trip, May 30. 


M.S. “ KanTara.”—Single-screw cargo vessel, built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, to the order of the Moss Hutchison Line, Limited, 
Liverpool. Main dimensions: 345 ft. by 52 ft. by 
$2 ft. 6 in. to shelter deck ; gross tonnage, about 3,350. 
Harland-B. and W. six-cylinder four-cycle Diesel engine. 
Launch, June 3. 


M.S. “‘ Sancoia.”—Twin-screw passenger and cargo 
vessel, built and engined by Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, for the British 
India Steam Navigation Company, Limited, London. 
Main dimensions: 479 ft. 3 in. by 62 ft. 6 in. by 35 ft. ; 
gross tonnage, 9,430. Barclay, Curle-Doxford four- 
cylinder opposed-piston two-cycle oil engines. Trial 
trip, June 6. 


H.M.S. “‘ Agincourt.” —Flotilla leader of about 2,200 
tons displacement, constructed by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, for the Royal Navy. Geared turbine machinery 
of 50,000 shaft horse-power. Trial trip, June 17. 
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BRITISH STANDARD 


SPECIFICATIONS. 

‘Tue following specifications of ineering interest 
have been issued by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Ships’ Side Scuttles.—A revised edition of B.S. No. 
3024, covering ships’ side scuttles, has been published 
by the Institution. The specification was first issued 
in 1926 as one of a series of specifications for ships’ 
fittings and ships’ machinery details. In 1929, an 
international convention, assembled in London, drew 
up provisions for promoting the safety of life at sea, 
these including the subject of side scuttles. The 
regulations of this convention were — by the 
British Government and embodied in the Merchant 
Shipping (Safety and Loadline Conventions) Act of 
1932, the Act coming into force on January 1, 1933. 
Consequent upon this Act, the Board of Trade issued 
§.R. and O. 1932, No. 96, entitled “‘ Merchant Shipping, 
Safety Loadline,” and Supplement No. 2 to the 1928 
edition of the “ Instructions as to the Survey of 
Passenger Steamships.” This supplement embodied 
the necessary modifications with respect to side 
scuttles. In these matters the Ministry of Transport 
now carry out the duties previously performed by the 
Board of Trade, and Supplement No. 2, referred to 
above, has been embodied in the reprint of the “‘ In- 
structions as to the Survey of Passenger Steamships,” 
issued by the Ministry of Transport in 1942. By 
reason of these, the designs included in B.S. No. 3024 
have become unsuitable, and the revision now issued 
has been made in the light of the later requirements. 
In addition to this, the large number of dimensional 
details has been considerably reduced, sufficient being 
retained to enable a reliable design for side scuttles to 
be produced. The specification has also been extended 
to include the necessary requirements for materials and 
testing. [Price 3s. 6d., postage included.] 

Aerated-Concrete Building Blocks.—Aerated concrete 
consists essentially of an inorganic cementing agent, 
with or without the addition of suitable fine inorganic 
aggregate, the aerated structure being formed either 
by the generation of ‘a gas by a chemical action within 
the mix prior to hardening or by the mechanical incor- 
poration of air or other gas into the mix with the aid 
of suitable chemical foaming agents and mixing devices. 
Aerated concrete has not been developed as widely in 
this country as it has been abroad, but its use here is 
likely to be extended in the nearfuture. Hence, a new 
British Standard Specification, No. 1364-1947, has been 
prepared and issued to ensure that aerated concrete 
blocks should be manufactured in uniform dimensions 
compatible with other standard building units. It has 
not been considered desirable, at this stage, to introduce 
quality clauses in the specification, which deals only 
with dimensions of blocks and permitted tolerances. 
[Price ls., postage included.] 





CONTRACTS. 


THE Nort BririsH Locomotive Company, LIMITED, 
Glasgow, the Vutcan Founpry, Limrep, Newton-le- 
Willows, and Messrs. RoBERT STEPHENSON AND Haw- 
THORNS, LIMITED, Darlington, will share an order for 
300 locomotives, to the value of 6,000,0002., placed by 
the Indian Government. 

Messrs. COCHRANE AND Sons, LIMITED, Ouse Ship- 
building Yard, Selby, have orders on hand for 41 drifters, 
trawlers and other vessels, totalling 19,600 gross tons. 
These include 12 steam trawlers, aggregating 6,960 tons, 
for the Lord Line, Limited ;, four, making together 2,568 
tons, for the Icelandic Government; and one fishery- 
research steamer of 600 tons for the Ministry of Agricul- 
ture and Fisheries. 

Messrs. ERNEST WEST AND BEYNON, LIMITED, 242, 
High-street, Bromley, Kent, have obtained a contract 
from the London County Council, for the supply, delivery, 
erection and maintenance for one year of automatic 
cold-storage plant at the Council’s central food stores at 
Pinkham-way, Friern Barnet, Middlesex. 

THE ASSOCIATED EQuIPMENT CoMPANY, LIMITED, 
Southall, Middlesex, have obtained orders for 30 of their 
“ Regent ’” Mark III, double-deck passenger vehicles 
from the South Wales Transport Company, Limited, 
Swansea. The Edinburgh Transport Department have 
ordered 15 of these vehicles ; the Western Welsh Omnibus 
Company, Limited, Cardiff, twelve; the Douglas Cor- 
poration, ten; and the Huddersfield Corporation Passen- 
gér Transport Department, six. 





FLYING DISPLAY AND EXHIBITION OF AIRCRAFT.—The 
annual collective demonstration, fiying display and 
exhibition organised by the Society of British Aircraft 
Constructors will be held this year, as it was last year, at 
the Handley Page aerodrome, at Radlett, Hertfordshire, 
from September 9 to 12. 


BOOKS RECEIVED. 


Ministry of Fuel and Power, and British Intelligence 
Objectives Subcommittee. Technical Report on the Ruhr 
Coalfield. By a Mission from the Mechanisation 
Advisory Committee of the Ministry of Fuel and 
Power. Volume III. Appendix No. 4. The Evolution 
Towards the Combined Mine. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 9d. net.] 

Manual of Photogrammetry. Edited by P. G. McCurpy, 
L. A. Woopwarp, and others. Pitman Publishing 
Corporation, 2, West 45th-street, New York 19, U.S.A. 
[Price 8.50 dols.] Sir Isaac Pitman and Sons, Limited, 


Parker-street, Kingsway, London, W.C.2. [Price 
45s. net.) 
The Water Engi *s Handbook and Directory, 1947. 





A Guide to the Water Undertakings of Great Britain, 
Northern Ireland and Eire; and Catchment Boards 
of England and Wales. Water and Water Engineering 
Offices, 30 and 31, Furnival-street, Holborn, London, 
E.C.4. [Price 15s. net.) 

The Consulting Engineer Year Book, 1947. Princes Press, 
Limited, 147, Victoria-street, Westminster, London, 
S.W.1. [Price 15s., post free.] 

The Annals of the Computation of Harvard 
University. Volume III. Tables of the Bessel Functions 
of the First Kind of Orders Zero and One. By the 
STAFF OF THE COMPUTATION LABORATORY. Volume IV. 
Tables of the Bessel Functions of the First Kind of 
Orders Two and Three. By the Starr or THE Com- 
PUTATION LABORATORY. Harvard University Press, 
Cambridge 38, Massachusetts, U.S.A. [Price 10 dols. 
each volume.} Oxford University Press (Geoffrey 
Cumberlege), Amen House, Warwick-square, London, 
E.C.4. [Price 55s. net each volume.] 

A History of the Institution of Mechanical Engineers, 
1847 t0 1947. By R.H. Parsons. Centenary Memorial 
Volume. The Secretary, The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, London, 
S.W.1. [Price 12s. net to members; 15s. net to non- 
members.] 

Liverpool Observatory and Tidal Institute, Annual Report, 
1946. The Director, Liverpool Observatory and Tidal 
Institute, Liverpool. 

The Teaching of Statistics in Universities and University 
Colleges. The Honorary Secretaries, Royal Statistical 
Society, 4, Portugal-street, Strand, London, W.C.2. 
[Price 6d.] 

Institute of Transport. The Co-ordination of Road, Rail 
and Air Services, Hyderabad State, India. By E. W. 
SLAUGHTER. The Secretary, Institute of Transport, 
15, Savoy-street, Strand, London, W.C.2. 

Ministry of Works. Building Apprenticeship and Training 
Council. Third Report. December, 1946. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
1s. net.) 

Engineering Reconstruction: The Key to Briiain’s 
Prosperity. The Secretary, The Association of Scien- 
tific Workers, 15, Half Moon-street, Piccadilly, London, 
W.1. {Price 2s.) 

An Introduction to Heat Engines.. By Proressor E. A. 
Alcor. Second edition. The University of Toronto 
Press, Toronto, Canada. Oxford University Press 
(Geoffrey Cumberlege), Amen House, Warwick-square, 
London, E.C.4. [Price 168. net.) 

Moulds and Presses for Plastic Moulding. By A. H. 
Sanpy. Oresby Lockwood and Son, Limited, 20, 
Tudor-street, London, E.0.4. [Price 7s. 6d. net.] 

Controlled Atmospheres in Heat-Treatment. Their Methods 
of Production and Uses in the Metal Industries. By 
G. T. DUNKELEY. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. [Price 
78. 6d. net.) 

Modern Assembly Processes : Their Development and 
Control. By J. L. MmiLER. Second edition, revised. 
Chapman and Hall, Limited, 37, Essex-street, Strand, 
London, W.C.2. [Price 18s. net.] 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS108. Tem- 
perature Distribution in a Test Bungalow with Various 
Heating Devices. By RicwaRD 8S. Dou and Pav. 
R. ACHENBACH. Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C., U.S.A. [Price 10 cents.) 

Co-operative Research in Industry. By Dr. D. W. Hux. 
Hutchinson and Oompany (Publishers) Limited, 
47, Princes-gate, South Kensington, London, S.W.7. 
[Price 10s. 6d. net.) 

Aircraft Engines. By A. W. Jupae. Volume II. 

Second edition, revised and enlarged. Chapman and 

Hall, Limited, 37, Essex-street, Strand, London, 

W.0.2. [Price 36s. net.] 

Mine Economics : Sampling, Valuation, Organisation and 

Administration. By Proressonr 8. J. Truscorr. 

Second edition, revised and enlarged. Mining Publica- 

tions, Limited, 482, Salisbury House, London Wall, 

London, E.0.2. [Price 35s.} 

Handbook of Structural Design in the Aluminium Alloys. 

By J. E. Tempize. James Booth and Oompany, 

Limited, Argyle Street Works, Nechells, Birmingham 7. 





[Price 218.] 


PERSONAL. 


Sirk LEONARD PEARCE, C.B.E., D.Sc., M.inst.o.p. 
M.I.Mech.E., M.I.E.E., Engineer-in-Ohief, London Powe, 
Company, Limited, has been elected an honorary member 
of the Institution of Mechanical Engineers, in recognitioy 
of “his great services to the Institution and to th. 
development of mechanical-engineering science anq 
practice.” 


LoRD SIMON OF WYTHENSHAWE has been appointed 
chairman of the board of governors of the British Broag. 
casting Corporation. He was lately nominated a member 
of the Royal Commission to inquire into the freedom of 
the Press, but we understand that he is to offer his 
resignation from the Commission in view of his new 
appointment. 

Lt.-CoL. EWEN GORDON MCEWEN, B.Sc. (Eng) 
(Lond.), A.M.I.Mech.E., has been appointed the first 
Professor of Engineering in the Faculty of Agriculture, 
King’s College, Newcastle-upon-Tyne. 

Mr. H. A. V. BULLEID, M.A., A.M.I.Mech.E., hag 
relinquished his position as assistant research manager, 
Vickers-Armstrongs Limited, Elswick, Newcastle-upon- 
Tyne, 4, to take up the position of deputy chief engineer 
to British Nylon Spinners, Limited, Pontypool, Mop- 
mouthshire, on Monday, June 23. 


Mr. E. J. Surron, M.I.E.E., has been elected chairman 
of the Association of Supervising Electrical Engineers 
for the year 1947-48. Mr. L. R. Perkins has been 
elected vice-chairman and Mr. J. J. Smith, M.1.E.E., 
honorary treasurer. 


Mr. W. FREEMAN Horn is retiring from his positions 
as intelligence officer and manager of the Special Products 
Department, British Aluminium Company, Limited, 
Salisbury House, London Wall, E.C.2, at the end of 
June. Mr. L. V. Ontiton, M.A. (Cantab.), has been 
appointed manager of the Intelligence Department, and 
Miss W. Lewss, B.Sc., information officer. Responsi- 
bility for the sale of special products is being transferred to 
the Sales Division of the company. 


Mr. Bast, SANDERSON (Great Britain) was elected 
President of the International Shipping Federation at a 
conference in Stockholm on June 11 and 12. Mr. 
Fr. OpFJELL (Norway) and Mr. M. S. PENNINGTON 
(United States) were elected vice president 

Mr. S. F. STEwaRD, C.B.E., has been co-opted to the 
Council of the British Engineers’ Association. Mr. 
Cc. K. F. Haave, a vice president of this Association, has 
been co-opted to the Grand Council of the Federation of 
British Industries. 


Mr. FRED OC. Smtr, works manager, Mr. L. C. ELLs, 
M.1.H.V.E., chief engineer, and Mr. E. H. Hutton, 
secretary, Visco Engineering Company, Limited, Stafford- 
road, Croydon, have been elected directors of the com, 
pany. 

Mr. J. W. DueGan, who served nine years with the 
London Midland and Scottish Railway before going out 
to West Africa in 1927, has been appointed Assistant 
Chief Mechanical Engineer in the Government Railway 
in Nigeria. 

Mr. W. M. MoKenziE, A.O.I.S., assistant secretary of 
Messrs. Bruce Peebles and Company, Limited, Edinburgh, 
has been appointed secretary and chief accountant of the 
company. 

Mr. J. WRIGHT, general manager of the rim and wheel 
works of Messrs. Dunlop Rubber Company, Limited, 
Foleshill, Coventry, and chief of the Dunlop Aviation 
Division, has been elected a Fellow of the Royal Aero- 
nautical Society. 

Mr. D. L. THompson, M.1.P.E., has been made plan- 
ning and production engineer to the North-EastEngineer- 
ing Bureau, The Guildhall, Newcastle-upon-Tyne, 1. 


Messrs. PowELL DuFFRYN LIMITED, have formed 4 
new company, POWELL DurFRYN CARBON PRODUCTS, 
Lmarep, which will carry on, in the newly acquired 
factory at Hayes, Middlesex, the commercial production 
of carbon materials previously conducted experimentally 
“at Battersea by DELANIUM LamTEeD. The name of the 
latter concern has now been changed to PowELL Dvur- 
FRYN RESEARCH LABORATORIES, LIMITED. 


THE ROCKWELL MACHINE TooL CoMPANY, LIMITED, 
Clifton House, 83, Euston-road, London, N.W.1, have 
announced that their Midland area offices are now situ- 
ated at 132, Steelhouse-lane, Birmingham, 4. (Tele- 
phone : Central 3692/3.) 








UNDERGROUND PowER STATIONS.—In a_ written 
answer to Mr. T. C. Skeffington-Lodge in the House of 
Commons on Tuesday, June 10, the Minister of Fuel and 
Power (the Rt. Hon. E. Shinwell, M.P.) said that the 
cost of underground power stations would be prohibitive. 
In any case they would require chimneys of normal 
height. He did not therefore regard the siting of new 





generating stations underground as practicable. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—Outputs have improved to nearly 95 per 
cent. of capacity in recent weeks, but the steel shortage 
does not appear to be reduced. Re-rollers are suffering 
from the lack of “‘ semies ’’ and some undertakings are 
only getting one-quarter of their requirements. Others 
are getting about half, while one or two small firms are 
managing with the extensive use of discard material. 
This discard steel (mostly carbon steels) enables firms to 
produce rounds, flats, and squares for the export market 
to a useful extent, but buyers are now beginning to find 
even discard material difficult to procure. Sheet bars 
are also in short supply here, and outside deliveries have 
virtually disappeared. Local manufacturers are unable 
to devote as much time and plant to the rolling of 
“gemies ’’ a8 before on account of the increasing pressure 
on their cogging and primary rolling units for sectional 
material and for plates of all descriptions. Fuel supplies 
are responsible for the general improvement in ingot 
output, but only short views are possible at the moment 
as coal is still very scarce. 

Scottish Coal.—Supplies are very scarce at the moment. 
Outputs have receded from the best levels reached 
immediately after the introduction of the five-day week, 
and at the moment are running about 25,000 tons a week 
below the six-day level ruling in the earlier part of the 
current year. Absenteeism figures are good, but not 
quite so impressive as at the beginning of May, and 
observers think that the miners may not succeed in 
maintaining the very fine attendances they started off 
with, so that a lowering of output must be looked for 
during the next month or two. The Scottish coal 
position is that the output is not sufficient to cover the 
needs of the programme, and unless means are found to 
correct the position the winter stock target will not be 
reached. More assistance from the North of England, 
or a reduction in the quantities of Scottish coal being 
sent south, must be instituted to relieve the deficit. Gas 
and electricity works are fairly well placed, but steel- 
works are working from hand to mouth, and industry 
generally is short. An urgent appeal to use slurry to 
eke out the supply of better grades has been made to 
Scottish industrial users. House coal is very scarce 
and allocations to merchants are not always received in 
fall. 





NOTES FROM THE SOUTH-WEST. 


OCarpirFr, Wednesday. 
The Welsh Coal Trade.—Throughout the past week 
the supply position has remained very difficult on the 
Welsh steam-coal market and the bulk of the output has 
been directed to the home market. The output has been 
maintained fairly steadily at the late level, but the 
wants of home trade alone have kept this moving freely 


and there has been no chance of getting any releases for |" 


abroad. Small parcels of the cheaper kinds have been 
shipped to Eire under the allocation made for special 
Priority customers, and a few cargoes of anthracite 
have been arranged each month for Canada, but nothing 
else was exported. Considerable interest was shown on 
the local. market in the protest by London exporters 
against the placing, by the National Coal Board, of the 
American coal import business in the hands of four of the 
big companies and there was considerable support for a 
joint protest. Several spoke of the danger of such a 
Procedure spreading eventually to the coal-expo! 
activities of this country. Shipbrok were int 
from the chartering point of view, and were desirous that 
the chartering of tonnage for the import of American coal 
should be done through the norma! coal-exporting 
centres. 

Swansea Sheet-Steel Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that the approach of the end of the quarter has brought 
about increased activity in the tin-plate market. Oon- 
sumers have’ received their allocations for the third 
quarter and are endeavouring to place their requirements 
for that period ; hence an increasing volume of business 
has been transacted. In the export market, the demand 
is unrelaxed and more sales have been made for the next 
quarter. The position in regard to steel sheets is 
unchanged and, as makers are fully committed with 
Priority orders for some months, other business is most 
difficult to place. Iron and steel scrap continues to be 
in active demand, 
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UNESCO AND INTERNATIONAL UNION OF MATHEMATICS. 
—The United Nations Educational, Scientific and Cultural 
Organisation, Paris, have announced that mathematicians 
from 12 nations will meet at Unesco House, on Tuesday, 
June 24, to discuss the re-organisation of the International 
Union of Mathematics. The meeting has been organised 
by Dr. Establier, of the International Council of Scientific 
Unions, who is the liaison officer between that body and 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Further evidence of the industrial 
Paralysis’ which is a direct consequence of the fuel 
shortage is provided by the statistics of iron and steel 
production for last month. Although there was some 
improvement on the April figures, pig-iron production in 
May was still running at an annual rate of half a million 
tons less than in 1946, while the drop in steel production 
was equivalent to a million tons perannum. Never was 
@ shrinkage in output more inconvenient; the urgent 
needs of important industriés cannot be satisfied, and 
although exports of finished-steel products are maintained 
at a fairly high level, it is only accomplished at the cost 
of serious shortages in the kome market. These are 
matters which are now under review at the highest level. 
The Ministry of Supply is fully cognisant of the difficulties 
under which British shipbuilders and engineers are 
labouring and as the top-priority groups have recently 
been provided with substantial tonnages of steel, it is 
hoped that the quotas to other industries will be increased 
in the third period, which begins on July 1. 

Foundry and Basic Iron.—Production of basic iron 
for the steelworks is now on a satisfactory scale, but the 
same cannot be said of the output of foundry iron. 
Careful allocation of available supplies does little to 
mitigate the shortage. The pressing need for increased 
output is clearly manifest and additional furnaces will be 
put into production as soon as regular supplies of coke are 
available. 

Hematite, Low-Phosphorus and Refined Iron.—There 
has been a run on all these grades of pig iron during the 
Past month or two, and licences are being more sparingly 
issued. Refined-iron makers are no longer permitted to 
accept export orders, the whole of their output being 
readily disposable for home use. 

Manufactured Iron and Steel.—The demand for all 
classes of semi-finished and manufactured steel products is 
unabated. Outside the top-priority groups, the majority 
of users have not received their full quotas during the 
current period and there will be heavy cancellations at 
the end of the month. The opportunity for a review 
of the situation is not unwelcome, and it is hoped that 
the new allocations will be fixed on a more realistic basis. 
There seems to be no early prospect of increased imports 
of steel semies, either from the Continent, the Dominions 
or the United States, but British makers have been able 
to increase their deliveries to the re-rolling plants to some 
extent. Sheet makers are giving some assistance in 
the rolling of light plates, but the demand for black and 
galvanised sheets and plates is far in excess of the supply. 
Tube makers also cannot get enough material to maintain 
full production and there is an abnormal demand for 
railway and colliery equipment, and also for light 
sections, etc. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The shortage of high-carbon steejs 
continues to hamper the execution of numerous orders 
in all branches of Sheffield industry. This condition is 
likely to continue for many months, until it has been 
possible to offset the loss of more than a month’s steel 
production at the time of the fuel crisis. More men are 
needed both at open-hearth steel plants and high- 
frequency electric melting furnaces. A continued 
shortage of gas is hampering work at the heat-treatment 
furnaces. In the meantime, delay in the execution of 
orders has resulted in the cancellation of some orders 
from abroad for stee] products. It is understood that 
Australian interests are to start the manufacture of 
cutlery. For some time Sheffield-type stainless steel 
has been made in Australia under licence from leading 
Sheffield makers. Progress is being made at the works 
of Messrs. Thos. Firth and John Brown, Limited, in 
establishing equipment for the manufacture of plant and 
machinery for steelworks; the armour-plate shops are 
undergoing conversion with this object in view, and a 
separate company has been formed for the new enterprise. 
Recently, the tool section of Firth-Brown was registered 
as a separate company. 

South Yorkshire Coal Trade.—According to official 
figures, the output of coal is being increased gradually, 
but there is some criticism of what is: described as saleable 
coal. Protest has been made to officials of the Ministry 
of Fuel and Power about the high percentage of “‘ rock ”’ 
in coal supplies; sometimes, it is said, 14 cwt. in one 
truck. Some industrial concerns have been able to start 
building wp stocks for the winter. Gas undertakings 
continue to add slowly to their stocks, and the electric 
power stations are better situated for coal. Coking 
concerns are anxious to receive fuller deliveries of coking 
coal, supplies of which have been below requirements 
for some months. A little more house coal is coming 
to hand, and retail merchants have been told they must 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





UNIVERSITY COLLEGE LONDON.—Monday, June 23, 
5.30 p.m., Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ The Presentation 
of Technical Information,” Lecture IV, by Professor 
R. O. Kapp. 

INSTITUTE OF WELDING.—Wednesday, June 25, 2.30 
p.m., Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. Annual General Meeting. (To be 
followed by the Annual Dinner at Grosvenor House, 
Park-lane, W.1, at 7 for 7.15 p.m.) 

IRON AND STEEL InstTITUTE.—Thursday, June 26, 
2.30 p.m., 4, Grosvenor-gardens, Westminster, S.W.1. 
“Protection of Iron and Steel Against Corrosion.” 
(i) “‘ Effect of Different Methods of Pretreating Iron 
and Steel Before Painting,” by Mr. F. Fancutt. (ii) “‘ The 
Protection of Iron and Steel by Metallic Coatings,” by 
Dr. J. C. Hudson and Dr. T. A. Banfield. 

INSTITUTION OF CIVIL ENGINEERS*—Wednesday, 
Thursday and Friday, July 2,3 and 4. Summer Meeting 
at Newcastle-upon-Tyne. Wednesday, July 2, 6 p.m., 
Royal Station Hotel, Newcastle-upon-Tyne, informal 
assembly of members and their ladies. Thursday, 
July 3, 10 a.m., King’s College, Newcastle-upon-Tyne. 
(i) ‘“‘ The History and Development of the Tyne,” by 
Mr. R. F. Hindmarsh. (ii) ‘‘ The Engineer’s Place in the 
Community,” by Mr. Arthur Floyd. 2 p.m., various 
alternative afternoon visits. 7 p.m., Royal Station 
Hotel, Newcastle-upon-Tyne, Dinner. Friday, July 4, 
various alternative visits occupying the morning and 
afternoon. 4.45 p.m., Laing Art Gallery, Newcastle- 
upon-Tyne, civic reception and conversazione. 





qT 

TRACK CEMENTS aT St. Pancras.—The London 
Midland and ttish Railway are replacing the whole 
of the permanent way for a distance of 240 yards out of 
their terminus at St. Pancras, London. The station is 
being partly or wholly closed to rail traffic during six 
consecutive week-ends commencing last Sunday, 
and by this means all the work which would otherwise 
have been carried out in 1946, 1947, and 1948, will be 
completed by mid-August this year. More than 40 sets 
of points and 50 crossings are being replaced, the signal- 
ling is: being improved, and the arches carrying the line 
over the L.M.S. stables are being reinforced. 


GENERATION OF ELEcTRiciry.—The official returns 
rendered to the Electricity Commissioners show that 
3,092 million kWh of electricity were generated by the 
authorised undertakings in Great Britain during May, 
1947, compared with 3,237 million kWh in the correspond- 
ing month of 1946, a decrease of 145 million kWh, or 
4-5 per cent. During the first five months of 1947 the 
total electricity genereted was 18,814 million kWh, 
compared with 17,719 million kWh for the corresponding 
period of 1946, an increase of 1,095 million kWh, or 
6-7 per cent. The total quantities sent out were 2,915 
million kWh during May, 1947, and 17,766 million kWk 
during the first five months of the year. 





BRITISH CORPORATION REGISTER OF SHIPPING AND 
AIRORAFT.—The Canadian Oommittee of the British 
Corporation Register of Shipping and Aircraft held its 
inaugural meeting at Montreal on June 11, when Mr. D. B. 
Carswell, who will shortly relinquish his duties as Director 
General of Shipbuilding in the Dominion, was elected 
chairman. Three vice-chairmen were also elected, 
namely, Mr, R. Scott Misener (Great Lakes Area), Mr. 
R. A. Campbell (Montreal and Maritime Provinces), and 
Mr. H. A. Wallace (West Coast Area). We understand 
that the Committee, which is representative of ship- 
owning and shipbuilding interests throughout Canada, 
might have been formed sooner had the recent war not 
intervened. 





INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—The summer meeting of the Institution of 
Heating and Ventilating Engineers, 72-74, Victoria-street, 
London, S.W.1, will be held at Eastbourne on June 23, 
24 and 25. On the evening of the first day, at 8 o’clock, 
there will be an informal gathering of members at the 
Grand Hotel. At 10.15 a.m. on Tuesday, June 24, the 
Mayor of Eastbourne will welcome the members at a 
meeting at the Grand Hotel, and he will be followed by 
Mr. A. F. Dufton, who will present a paper entitled 
“More Warmth with Less Fuel.” A business meeting 
will terminate the morning session. At 7 p.m., a recep- 
tion by the President and a banquet will be held at the 
Grand Hotel. The afternoon of Tuesday, June 24, and 
the whole of Wednesday, June 25, will be devoted to 
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accumulate some reserves. 


various sports competitions. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, LONDON. 


(For Deseription, see page 517.) 
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Fic. 45. ComsbineD SPUTTERER AND EVAPORATOR; 
Messrs. W. EpwaRpDs anp Company (Lonpon), 
LiMiTED. 











Fig. 46. ‘“ Spgeprvac”’ Rotary Pump; Messrs. W. Epwarps anp Company (Lonpon), Lmmrrep. 








Fic. 48. “ Mryorn” Marine Gyroscope ; 
Fie. 47. Mxcuanican Inpicatinc Gauge; Messrs. Taytor, TaAyLor AND Hopson, Limrrep. Sperry Gyroscope Company, Limirep. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 


Telegraphic Address ¢ 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMr.ie Bar 3663 and 3664, 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are prvnhie to “ ENGINEERING,” Ltd. 
Cheques should crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent, in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the follewing rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
oy abroad, with the wa 
of Canada . —e ae 


fA 5 0 
Subscribers receiving incomplete copies through 

newsagents are requested to communicate the fact to 

the Publisher, mentioning the agent’s name ‘and 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the art —_ two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial - 
vertisements will be inserted with all be guarastod 
larity but absolute regularity cannot teed. 

The charge for advertisements under the 
weet of “A tments Open” “ Situations 
Wanted,” “‘ Tenders,” etc., is 8s. for the first four lines 
or under, and 2s. per line wu 
line averages six words and wi 
measures an inch or more, the mp is 248. per inch. 
If use is made of a box numbe: extra charge is 
le. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} por 
eent. for thirteen; 25 per cent. for twenty-six ; and 
334 per cent. for fifty- two insertions. 





TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to oma 
proofs for approval. 


The Proprietors will not bold themselves ible 
for advertisers’ blocks left in their possession for more 
than two years. 
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RESPONSIBILITY. 


Tue profession of engineering demands not only 
a measure of specialised knowledge and experience, 
but also a liking and an aptitude for the varied 
activities entailed in fashioning materials with 
efficiency and economy to serve useful ends. The 
more imaginative among its itioners can see 
beyond the immediate utility of their work the 
profound changes in the habits and customs of 
mankind whereby engineering, acting as the inter- 
preter of pure scientific discovery, is directing the 
course of historical development. In varying} -‘ 
"| degree, these qualifications are to be found in every 
branch of engineering and in engineers of every 
grade and every age. The immaturity of the 
apprentice or student is compensated by more 
than average idealism, while the realistic outlook 
of the managing director rather implies than forbids 
the breadth of vision that sees something of the vital 
influence of engineering progress upon society. 
Over and above individual characteristics that vary 
with age and experience, the capacity for conscious 
and deliberate co-operative effort is an essential 
quality in engineers of all kinds and of all ranks 
if their work is to achieve its full possibilities. It 
plays an important part in the workshop or the 
laboratory ; it is an inherent factor in economy on 
a national scale ; and its influence on global politics, 
while by no means fully understood or appreciated, 

is potentially enormous. 

So many of these factors originate in the human 
qualities of the men engaged in engineering work, 
and so obviously is such work destined to. play an 
increasing in human affairs, as 
justify closer study of the sociological aspects of 
the profession than has been, until the last year 
or two, at all commonly carried out by its own 
members. One reason for the recent rapid growth 


t |.of interest is that technicians of all kinds, released 


by the end of hostilities from concentration on the 
many separate problems of an engineers’ war, have 
been shocked into sudden awareness of the Franken- 
stein monster that their united efforts have created, 





and are correspondingly concerned that it should 
be kept under control. Another reason, more 
intimate, and perhaps more immediately compelling, 
is the realisation among engineers of the extent to 
which post-war economy depends on co-operation 
among industries in general, and co-operation at 
and between all levels within the engineering 
industry, in particular. 

This last relatively small but typical, and there- 
fore, important, aspect of a huge problem was the 
theme of a stimulating address which Mr. J. Taylor 
Thompson delivered last autumn to the Yorkshire 
Association of the Institution of Civil 
Mr. Thompson’s task was perhaps the easier, and 
his approach to his subject the less critical, by 
reason of his own connection with the London and 
North Eastern Railway Company, where, in common 
with railway transport almost everywhere, there 
exists a deeply-rooted tradition of loyalty towards 
public service and safety, and where an unwritten 
code of conduct carries as much force as the Rule 
Book that is in every railwayman’s pocket. Un- 
doubtedly, an obvious unity of purpose throughout 
an engineering organisation is a great asset in 
promoting a team spirit among a host of differing 
personalities, and one of Mr. Thompson’s main 
points was that the efficiency of an entire under- 
taking, and of the various groups of which it is 


8 | comprised, is enhanced by attention to the human 


qualities of the individuals in a group, and, especi- 
ally, to the qualifications necessary for successful 
supervision and leadership. He rightly laid emphasis 
on self-discipline as contrasted with regimentation, 
on wisdom as contrasted with technical knowledge, 
and on living as contrasted with gaining a living ; 
and, since he was at some pains to point out that 
excellence in engineering design combines scientific 
skill with creative imagination and artistic taste, he 
would concede, presumably, that the exceptionally 
individualistic but talented type of person, to be 
found in engineering as in other walks of life, is 
worth more than the average amount of trouble 
necessary to fit him and his work into a team. 

Many of the criticisms which could be marshalled 
against Mr. Thompson’s somewhat simplified 
analysis of the problems associated with human 
relations in engineering would have been anticipated 
by more direct reference to responsibility among 
engineers, upon which the development and main- 
tenance of good relations within the profession must 
ultimately depend. This question of the sense of 
responsibility is complex, and it is enlightening to 
compare the implications of Mr. Thompson’s lecture 
with a more detailed survey of the ideals underlying 
the practice of engineering which was made by 
Colonel C. E. Davies, the secretary of the American 
Society of Mechanical Engineers, and presented by 
him to the International Technical Congress held 
in Paris last September, in the course of a paper 
describing the organisation of engineers in the 
United States of America. Examination of the 
stated or published objectives of all the principal 
engineering societies and related technical bodies in 
the United States led Colonel Davies to the general 
conclusion that such bodies exist predominantly to 
further the advancement of applied science, to 
improve the standards of technical attainment 
among the members of the profession, and to 
enhance the value of enginetring services to the 
community at large. 

Closer analysis of these generalised aims confirms 
that ip of almost any of the American 
institutions entails the acceptance of responsibilities. 
To advance and extend engineering knowledge and 
art, for instance, embraces the support of research, 
the standardisation of specifications and methods of 
testing, the accumulation and dissemination of 
technical publications, and the presentation of 
honours and awards for work of outstanding merit. 


to| The responsibility for maintaining high standards 


of education for entrants into the engineering pro- 
fession requires the established practitioner to 
encourage education,. both general and technical, 
and to foster among students the study of the 
traditions, achievements, duties and social functions 
of the engineer. The responsibility of maintaining 
high standards of conduct between the engineer, 
on the one hand, and his client, employer, colleagues 
and the rest of the public on the other, demands 
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high standards of ethical conduct and professional 
standing among all members of his organisation in 
order to protect the public against inferior work or 
against positive malpractice by unqualified men. 
The important responsibility of ministering to the 
public interest entails, in additica, a high standard 
of citizenzhip and participation in public affairs, 
_coupled with co-operation in engineering matters 
on a national and international scalé. Similar 
co-operation with other engineering and scientific 
societies is, of course, essential to the unity and 
advancement of the profession, and it is in this 
connection that some of the American societies 
concern themselves with securing better public 
understanding of the purposes of engineering and 
its associated technologies, and with ensuring 
equitable compensation for engineering services. 

Not all the objectives outlined above are sup- 
ported by every one of the many technical bodies 
now flourishing in the United States, but several of 
the older societies—in particular, the American 
Society of Civil Engineers—have well-balanced 
programmes embracing the full range. Taken as a 
whole, however, it is clear that the avowed objec- 
tives of American engineers are substantially the 
same as those of the comparable institutions in this 
country, and, no doubt, of similar reputable societies 
throughout the world. It is significant to note, 
therefore, that, except for the carefully worded 
Objective of securing equitable compensation for 
engineering services, the responsibilities of the 
engineer are entirely altruistic, either directly or 
indirectly aimed at improving the service he is able 
to offer to the rest of society. Undoubtedly, this 
is a true picture of professional engineering as a 
whole, and that very fact denotes that the idealism 
which inspired the founders of the engineering 
institutions is still effective and is fostered with 
no small feeling of pride by the majority of engi- 
neers to-day. It reveals the typical engineer as a 
man with more love for the accomplishment of his 
work than for the rewards that it may bring; 
talented in special directions, yet modest about his 
talents; diffident of his social accomplishments, 
yet imbued with a high sense of responsibility for 
the quality and value of his contributions to human 
welfare; impatient of political problems, yet 
sympathetically concerned with the promotion of 
the happiest possible human relationships within his 
own profession and immediate industrial surround- 
ings. In short, the engineer is a fine type, far from 
being properly appreciated. His very modesty, 
engaging as it may be, leads to under-valuation 
both of his services and of his personal qualities, and 
the need for him to play a more prominent and 
directive part in national and international affairs 
has to be stressed against opposition, when it 
receives any attention at all, instead of being 
universally recognised as inherent in his unreserved 
ministry to the public. 

In a world not overburdened with idealism, 
where the marvels of science and its applications 
are taken far more as a matter of course than was 
the case a century ago, these characteristics of the 
engineering profession are not without the possi- 
bility of unfortunate consequences, some of which 
were ably discussed in the provocative article by 
Mr. J. H. W. Turner, which we printed on page 447, 
ante. Referring specifically to this country, Mr. 
Turner contended that the pre-occupation of the 
technical institutions with the idealism and digni 
of the profession makes them unable to further the 
interests of engineers, as distinct from those of 
engineering. He asserts that engineers, considered 
individnally, are notoriously indifferent to their 
own welfare, and that the emphasis placed on 
technical competence and high standards of inte- 
grity by the institutions and the leaders of the 
profession has led to traditions of loyal and respon- 
sible service at the expense of the salaries earned by 
average engineers. At the present time, engineers 
are in great demand for post-war reconstruction, 
but their financial rewards are far from commen- 
surate with their abilities and responsibilities. 

It would be nearer the mark, perhaps, to say that 
engineers are not so much apathetic about their 
welfare as without organised and dignified means 
of pressing upon the rest of the community their 
claim for a standard of remuneration and a position 





in professional society, to which probably the vast 
majority of highly qualified engineers feel, strongly 
and with justice, they are entitled. Whatever the 
Teason, however, Mr. Turner is not very far wrong 
in pointing out that many engineers to-day are 80 
ill-rewarded as to find it impossible to pay for their 
own sons to be educated up to the continually rising 
level of qualification demanded for important engi- 
neering appointments, and are increasingly tempted 
to persuade them to adopt some more lucrative 
profession than their own. The inevitable conse- 
quence must be that the future achievements of 
engineering will suffer by the loss of potential 
recruits of the highest types, and concurrently by 
the mibservience of fine craftsmanship, sound work 
and professional standards to merely commercial 
interests. There is the further point, too, that, 
without the status in society conferred by financial 
rewards comparable with those of callings demanding 
equally high qualifications and thoroughness of 
training, engineers will encounter increasing diffi- 
culty in fulfilling their major responsibilities of 
exerting a forceful influence for good on the trends 
of mechanical civilisation. Present developments 
in the applications of atomic fission exemplify how 
great these responsibilities are. Engineers should 
have the means, therefore; no less than the duty, 
to envisage the tremendous possibilities of their 
work, and a decisive voice in ensuring that their 
profession, in accordance with its avowed objectives, 
shall be devoted to the well-being of mankind. 








THE RECONSTRUCTION OF 
THE CITY OF LONDON. 


Nor quite a year ago—to be precise, on page 40 
of our 162nd volume—we recorded briefly that the 
Improvements and Town Planning Committee of 
the London City Council were to present to that 
Council, during the succeeding week, an interim 
report embodying a provisional plan for the 
redevelopment of the City. This report, prepared 
by Dr. C. H. Holden, F.R.I.B.A., and Professor 
W. G. Holford, M.A., A.R.I.B.A., was designed to 
take the fullest possible commercial and aesthetic 
advantage of the clearances effected as a result of 
enemy bombing, while working in with the larger 
plans for the County of London and the still more 
extensive area conveniently known as Greater 
London. Particular attention was devoted to 
traffic problems and two new through routes were 
proposed, one from east to west and the other from 
north to south ; and, from the aesthetic standpoint, 
it was endeavoured to make St. Paul’s Cathedral 
still more a focal point of the whole scheme than 
has been the case during past centuries. 

The report was considered in due course by the 
Court of Common Council, who approved it in prin- 
ciple as a basis for more detailed . These 
have now been published in a final report,* which 
is accompanied by a series of maps containing a 
great deal of information about the City that is not 
readily available elsewhere and some that is entirely 
novel as a basis for replanning; notable in this 
category are the surveys of accommodation and of 
the estimated space requirements of the firms or 
trades chiefly interested in the facilities which the 
City can or might afford. The results of these 


ity | surveys could only be approximations, in the nature 


of the problems; but they will certainly be of 
considerable assistance to those who, some day, will 
have the task of implementing this or some other 
scheme, and should be welcomed particularly by the 
designers of what may be termed very broadly 
the engineering services—water supply, drainage, 
power and lighting and heating mains, and transport. 
As the report points out, the engineering operations 
involved in the provision of these services must 
precede, in most cases, the building operations ; the 
ive commencement dates suggested are June, 
1948, and April, 1949. 
* Traffic considerations are obviously of prime 





* Reconstruction in the City of London. Final Report, 
by Dr. C. H. Holden and Professor W. G. Holford, 
Public Health Department, Corporation of London, 
Basinghall-street, London, E.C.2. [Price 10s. 6d. net.) 


importance in any city reconstruction scheme, 
especially in view of the fact that, to quote the report, 
“if all owners had redeveloped to the maximum 
volume permissible, congestion would have been 
intolerable by now.” Various new roads and new 
road junctions are proposed, with the elimination 
of right-hand turns (across the traffic stream) 
wherever possible, and an increased number of one. 
way streets. The schemes include an upper-level 
and a lower-level road from Gray’s Inn-road to 
Liverpool-street ; a widening of Thames-street 
throughout its length, and the terracing of part of it; 
@ new inner ring street from Ludgate-circus to 
London Wall, with an extension to Aldgate and 
Tower Hill; and a street from Gresham-street to 
Cannon-street, passing under Cheapside. - The prin- 
ciple of the traffic roundabout would be employed 
much more extensively than at present, with 
“bridge heads” at London Bridge and Southwark 
Bridge, and a special treatment of Ludgate-circus 
to provide a circular traffic movement in normal 
circumstances, but a straight processioral route 
to St. Paul’s Cathedral for ceremonial occasions. 
It is proposed to remove the Holborn railway viaduct 
in due course, and to convert the Blackfriars railway 
bridge into a road bridge. Public car parks would 
be provided for some 4,500 vehicles, and it is reck- 
oned that a similar number would be accommodated 
in private or commercial garages ; parking on main 
streets would be prohibited. ‘“‘ Precincts” would 
be formed at certain points, such as the vicinity of 
St. Paul’s and of Guildhall; certain thoroughfares 
would be reserved for trian traffic only ; and 
the layout of streets in the neighbourhood of main- 
line railway termini would be redesigned to facilitate 
the progress of passengers to and from these 
stations. 

Without going into any detail regarding those 
features which are more particularly the concern of 
the architect—though many of them are of consider- 
able engineering interest—it will be evident that 
major problems of civil, mechanical and electrical 
engineering are involved in so extensive a recon- 
struction of the City’s “square mile’; and these 
are greatly complicated by the fact that the work 
of the City must go on, and will almost certainly 
increase steadily in volume, while the reconstruction 
isin progress. In part, therefore, they must consist 
in gradual re-alignments and extensions of existing 
facilities ; but an important feature, which repre- 
sents an entirely new departure in the development 
of the City, is the proposal to incorporate a compre- 
hensive scheme of district heating. 

The consultant for this proposal (Mr. S. B. Donkin, 
M.Inst.C.E.) recommends that heat should be dis- 
tributed from two or three power stations outside 
the City boundary, but preferably from the new 
Bankside station, which has given rise to so much 
controversy recently. Flow and return hot-water 
mains would connect the generating stations to a 
number of substations within the City, where there 
would be accumulators, charged at night, to supple- 
ment the day-time supply. Mr. Donkin estimates 
that, with coal at 55s. per ton, the average price to 
the consumer, from 1952-62, would be 8d. per therm, 
which might be reduced when the whole system was 
in operation. This should result in an annual saving 
of some 61,700 tons of coal in 15 years’ time, increas- 
ing eventually to a saving of more than 100,000 tons 
a year. Apart from questions of expense and con- 
venience, this would represent a material alleviation 
of, the City’s traffic problems, and of the present 
nuisance of smoke and sulphur-dioxide emission. 
That certain other predominantly engineering pro- 
blems are passed over rather lightly, as it appears 
to us, is probably due to the difficulty of isolating 
them from consideration of the larger plans for 
London and its environs; in the case of railways, 
for example, there is a Railway (London Plan) 
Committee, whose outlook must necessarily take 
into account the relatively small amount of track 
and number of stations within the City area, as well 
as the much more complex network immediately 

ing it. It may be observed, however, that 
the compilers of the report seem to have taken a 
somewhat conservative view of the probable demand 
for parking space for private and goods road vehicles; 
to have doubled the proposed accommodation would 





not have been an over-generous allowance, 
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NOTES. 


Brrtupay Honours Last. 


Ix addition to the Honours granted in connection 
with H.M. the King’s Birthday, some of which were 
mentioned on page 503, ante, a number of appoint- 
ments as Officer of the Order of the British Empire 
have also been announced. These include the follow- 
ing names of engineering interest : Mr. C. F. Booth, 
Assistant Staff Engineer, General Post Office ; Miss 
F. B. Bradfield, Principal Scientific Officer, Royal 
Aircraft Establishment, Farnborough; Mr. W. F. 
Brown, Chief Superintending Engineer, Clan Line 
Steamers ; Mr. B. F. Browne, Regional Gas Officer, 
Ministry of Fuel and Power; Mr. A. B. Cathcart, 
lately Waterworks Engineer, Brighton Corporation ; 
Mr. L. J. Cheshire, Senior Engineer, English Electric 
Company, Limited; Mr. E. H. Collcutt, County 
Road Surveyor, Cornwall; Mr. J. D. G. Davies, 
lately Assistant Secretary, Royal Society; Mr. H. 
Douglas, Financial Officer, Electricity Commission ; 
Mr. C. T. Fulcher, Borough Surveyor, Shoreditch ; 
Mr. R. W. L. Gawn, Superintendent, Admiralty 
Experiment Works, Haslar; Mr. W. L. Green- 
wood, Personnel and Contracts Manager, Murphy 
Radio, Limited; Mr. J. S. Redshaw, Principal 
Naval Architect, Vickers-Armstrongs Limited ; 
Mr. A. G. Simons, Superintending Civil Engineer, 
Air Ministry; Mr. G. Smith, Superintending 
Engineer, Ministry of Works; Mr. C. E. Strong, 
Chief Radio Engineer, Standard Telephones and 
Cables Limited; Mr. H. W. Swann, Senior Elec- 
trical Insp stor, Ministry of Labour and National 
Service; ’ -. A. Warley, Engine Works Manager, 
Smith’s Dock Company, Middlesborough, and Mr. 
W. Wood, Signal and Telegraph Engineer, London 
Midland and Scottish Railway. The following are 
among those who have been appointed Members 
of the same Order : Mr. T. S. Brown, Chief Draughts- 
man, Clarke, Chapman and Company, Limited ; 
Mr. J. Cunningham, General Manager, Boiler 
Division, Ruston and Hornsby, Limited ; Mr. S. E. 
Fairlie, Works Superintendent, Sir W. G. Armstrong- 
Whitworth Aircraft, Limited; Mr. A. H. G. Field, 
Assistant Engineer, General Post Office; Mr. J. 
Finn, Chief Assistant Engineer, Witham and 
Steeping Rivers Catchment Board; Mr. G. L. 
Griffiths, Divisional Maintenance Engineer, British 
European Airways Corporation; Mr. J. W. Myers, 
Manager of Iron and Steel Foundries, Vickers- 

Limited; Mr. W. H. Nicholls, Chief 
Electrical Engineer, Aldershot District, War Office ; 
Mr. F. G. Umpleby, Chief Mechanical Engineer’s; 
Department, London Midland and Scottish Railway ; 
and Mr. W. E. Willshaw, Research Physicist, 
General Electric Company, Limited. 


Tue Natrona Puysicat LaBoraTory. 

This week an opportunity has been given to a 
number of engineers and scientists to see something 
of the research work which is being carried on in 
many different fields at the National Physical 
Laboratory, Teddington. On Wednesday, the 
Laboratory was inspected by the General Board, 
of which the President of the Royal Society (Sir 
Robert Robinson) is chairman, while on Thursday 
it was open to members of university staffs and 
Government departments. To-day (Friday) it will 
be visited by representatives of industrial organi- 
sations. As is well known, the scientific work of 
the Laboratory is conducted in ten divisions, the 
activities of which were demonstrated by 264 
exhibits, many of which were of a very compre- 
hensive character. We propose to refer to some of 
the more important of these in a subsequent issue 
of ENGINEERING, but may mention here that the 
work of the Engineering Division was, generally 
speaking, demonstrated in two main groups, one 
dealing with materials and design on a very broad 
basis; and the other with the application of 
fluid dynamics to engineering practice. Smaller 
groups dealt with bearings and lubrication and 
with external ballistics. A tidal flow model of the 
Firth of Forth attracted a good deal of attention, 
as did the apparatus in the Lubrication Laboratory, 
which has been designed for investigating ball, 
roller and plain bearings for gas turbines at speeds 
up to 15,000 r.p.m. Mention may be made of a 





device which has been developed in the Metrology 
Division for assessing accurately and rapidly the 
flatness of the surface plates used in industry. In 
this a cast-iron beam, the ends of which rest on feet 
and which carries an indicator at the centre, is 
used to compare the flatness of such plates with 
that of a known reference surface. It is claimed 
that an accuracy of 0-00003 in. is obtainable. In 
the Metallurgy Division work is being carried out on 
the effect of tensile stress on the deformation of the 
crystal lattice of iron, the object being to define the 
distortion of the individual grains of the test piece 
and to study the interaction of the various grains at 
the onset of yield and when the load has been re- 
moved after yield has occurred. A 30-kVA motor- 
generator generating current at 5,000 cycles per 
second has been installed in this division for supply- 
ing power to two induction furnaces. One of these 
furnaces, which has been designed to melt about 
50 Ib. of iron in air, is already in operation, while the 
second, in which it will be possible to melt 25 lb. 
of iron in vacuo, is under construction. These 
furnaces will be used in the first place to make 
alloys so that the effects of alloying elements on the 
properties of pure iron can be studied. High- 
strength magnesium-alloy sheet with good ductility 
is now being produced in the rolling mill in this 
division and its relative resistance to bullet pene- 
tration and shatter effects is being investigated. 


BaskEs FoR CIvILiAN Fiyine Boars. 

The report of the Committee, which was appointed 
by the Minister of Civil Aviation under the chair- 
manship of Lord Pakenham, to review the proposals 
for the establishment of a permanent base for civil 
flying-boat operations in the United Kingdom, has 
now been published by H.M. Stationery Office. 
The sites at Cliffe and Langstone Harbour are both 
considered to be capable of development as first-class 
flying-boat bases, with ancillary land air ports. 
After a careful examination of the position, however, 
the Committee recommend Langstone Harbour, as 
offering the greatest advantages as a permanent 
base for civil flying-boat operations, owing to the 
excellent weather conditions and the comparatively 
low costs of construction. This recommendation 
was made as long ago as July, 1946, and in a memo- 
randum dated May 6, 1947, it is pointed out by the 

ini of Civil Aviation that in so doing the 
Committee naturally considered the problem merely 
from the standpoint of the requirements of civil 
aviation. They did not take into account other 
important iactors ; and it was only therefore when 
their first choice fell upon Langstone Harbour that 
the question arose as to the beariug that choice 
would have on the detence organisation of the 
country. The technical installations in the neigh- 
bourhood of Portsmouth and the impracticability 
of moving some of them, besides the time, labour 
and money that would be involved in moving any, 
have been found on examination of the overall 
position to present serious difficulties. On the 
balance of national advantage, the Government 
have therefore reached the conclusion that the 
requirements of national defence must override 
the claims of Langstone Harbour. This being 
so, a further review of other suggested sites is 
being undertaken. This is not being confined to 
the Committee’s alternative recommendation of 
Cliffe, as the physical and financial implications of 
development at that site require detailed assessment. 
It is also not free from extraneous difficulties. In 
this connection, it may be mentioned that forty-four 
sites were reviewed by the Committee, but that, 
in addition to Langstone Harbour and Cliffe, only 
Bramble Shoal in the Solent was given a detailed 
examination, reasonable nearness to London being 
considered an essential feature of any civilian flying- 
boat: base. 





Bumpinc Exursrrion.—After an interval of nine 


years, a Building Exhibition is to be held at Olympia, 


London, from Wednesday, November 19, to Thursday, 
December 4, 1947. We understand that 95 per cent. of. 
the space has already been booked and that, in addition 
to exhibits by individual ‘irms, there will be displays by 
the Ministries of Labour and Fuel and Power, and the 
Department of Scientific and Industrial Research. The 
offices of the Exhibition are at 4, Vernon-place, South- 
ampton Row, London, W.C.1. 


LETTERS TO.THE EDITOR. 


HEAT BALANCES FOR 
LOCOMOTIVE BOILERS. 


To THe Eprror or ENGINEERING. 

Sm,—Your issue of May 16, 1947, with Mr. 
Parsons’ letter, on page 412, has just reached me. 
Mr. Parsons looks at the coal and gas analyses that 
I quote and concludes that if the fuel analysis is 
correct, “the alleged composition of the flue gases 
is quite i ible.” Before letting this conclusion 
take too firm hold, I suggest that Mr. Parsons read 
more carefully the article he criticises, as well as its 
conclusion for which he did not wait. 

It is, of course, true that a coal of the analysis given 
could not be burned to give the gas analysis quoted. 
That is elementary, but Mr. Parsons overlooks the 
fact that the composition given represented that of 
the coal as fired, and was not at all the same as that 
of the coal actually burned. Careful reading of the 
Heat Balance on page 303, ante, would have shown 
Mr. Parsons that the carbon lost unburned repre- 
sented 30-2 per cent. of the heating value of the coal 
fired. In the continuation of my article, the table 
on page 353, ante, shows, in Item No. 23, that 
0-278 lb. of carbon escaped unburned for each pound 
of coal fired. , 

In an earlier article, ENGINEERING, vol. 145, page 
671 (1938) the writer discussed the effect of the 
unburned carbon on the gas analysis. It was 
pointed out that with precise gas and coal analyses, 
it should be possible to use them to compute the 
amount of carbon which escaped unburned. The 
calculation can be made, but the results are so 
greatly influenced by minor inaccuracies in the 
analyses that they have little practical value. 

Mr. Parsons speaks of burning “coal in a loco- 
motive firebox so efficiently as to get no more than 
0-3 per cent. CO with 1-7 per cent. of free oxygen.” 
Such gas analyses are regularly encountered in 
modern locomotives driven at high rates of com- 
bustion. They do not, however, represent efficient 
combustion, but are the result of the incomplete 
combustion which the locomotive engineer accepts 
as the price of obtaining a high rate of heat release 
in the restricted volume available for combustion 
in & locomotive boiler. 

Yours faithfully, 
Lawrorp H. Fry, 


Director of Research. 


Steam Locomotive Research Institute, Inc., 
60, East 42nd-street, 
New York 17, N. Y. 


May 28, 1947. 


1 


EFFECT OF CENTRIFUGAL FORCE. 
IN AXIAL-FLOW TURBINES. 


To tae Eprror oF ENGINEERING. 


Sm,—In a letter in your issue of June 13, 1947, 
on page 505, Mr. Pochobradsky has repeated his 
former statement that free-vortex flow and constant 
specific-mass flow are distinct types of flow, and 
that therefore free-vortex flow cannot exist. The 
writer deliberately used the term “with practical 
limitations,” because mathematically, on the 
assumptions originally made by Mr. Pochobradsky, 
it would be possible to specify a flow which would be 
inefficient and blading which would be unnecessarily 
difficult to manufacture. There is nothing in the 
Proceedings of the Institution of Mechanical Engin- 
eers, War Emergency Issue No. 12, to bear out 
Mr. Pochobradsky’s condemnation of free-vortex 
flow, but, on page 499, is quoted an everyday value 
of turbine efficiency as attained in the Whittle-type 
turbines, which is ‘“‘ quite respectable.” 

Yours faithfully, 
J. H. C., ATEmNs. 





199, Beechwood Avenue, 
Coventry. 
June 16, 1947. 
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THE CENTENARY OF THE 
INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 504.) 


THE summarised report of the centenary celebra- 
tions of the Institution of Mechanical Engineers, so 
far as it could be taken in last week’s issue of 
ENGINEERING, covered the events down to and 
including the Government reception at Lancaster 
House on the evening of Tuesday, June 10, and the 
second series of technical sessions, on the morning of 
Wednesday, June 11, Each of the four series of 
technical sessions, held in the mornings of June 10 
to 13, was followed by an afternoon devoted to 
visits to works and places of interest in and around 
London, a note of which will follow this summary 
of the other activities. Our report is resumed 
therefore, with the evening of June 11, when a large 
company—which would have been much larger, 
had the available facilities permitted—gathered at 
the Dorchester Hotel, Park-lane, for a dinner-dance 
and cabaret. As a rule, the dinners of senior insti- 
tutions are fairly true to a somewhat standardised 
type, but of this event it can be truly said that it 
was marked by a pleasing absence of formality. If 
the description may seem a little hackneyed, we are 
confident that those who had the good fortune to be 
preeent will not question its accuracy. 


TECHNICAL SESSIONS. 


On the morning of Thursday, June 12, the mem- 
bers turned again to more serious matters, attending 
technical meetings on ‘“‘ Railway Power Plant,” 
under the chairmanship of Mr. O. V. S. Bulleid, 
deputising for Sir William Stanier, F.R.S., who was 
unfortunately indisposed ; “‘ Education and Practi- 
cal. Training for Mechanical Engineers,” over which 
Professor Andrew Robertson, }.R.S., presided ; and 
“* Mechanical Engineering in the Process Industries,” 
with Sir Frank E. Smith, F.R.S., in the chair. As 
on the previous day, three papers were presented at 
each meeting. The first of the three on railway 
power plant, dealing with “‘ Railway Power Plant in 
Great Britain,” was contributed jointly by Mr. 
O. V. S. Bulleid (Southern Railway), Mr. F. W. 
Hawksworth (Great Western Railway), Mr. H. G. 
Ivatt (London Midland and Scottish Railway) and 
Mr. A. H. Peppercorn (London and North Eastern 
Railway). Comparative papers on ‘“‘ Motive Power 
Trends on European Railways,” and “ Railway 
Power Plant from the United States Point of View,” 
by Mr. L.. Armand, of the French National Railways, 
and Mr. P. W. Kiefer, of the New York Central 
Railroad, respectively, were presented by deputies 
in the absence of the authors. 

In the second group, there were papers on 
“Engineering Education and Training in Great 
Britain,” by Professor H. W. Swift, Dr. W. Abbott 
and Mr. K. R. Evans ; “ Engineering Training and 
Education on the Continent of » by Dr. 
A. H. Rohn, President of the Swiss Federal Institute 
of Technology, Ziirich ; and “‘ Engineering Training 
and Education in the U.S.A.,” by Dr. R. E. Doherty, 
President of the Carnegie Institute of Technology, 
Pittsburgh, Pennsylvania. The third ting was 
devoted to papers on “ Mechanical Engineering in 
the Production of Chemicals,” by Sir Ewart Smith, 
M.A.; “ Mechanical Engineering in the Oil Indus- 
try,” by Mr. A. C. Hartley, C.B.E.; and “ Mechani- 
cal ineering in the Edible Fats and Oils Indus- 
try,” by Dr. H. J. Gough, C.B., F.R.S. 

The technical sessions on Friday, June 13, dealt 
with “‘ Road Motor Vehicles ” (chairman, Mr. F. G. 
Woollard, M.B.E.); ‘‘ Applied Mechanics ” (chair- 
man, Professor Sir Geoffrey I. Taylor, F.R.S.); and 
“* Hydraulic Machinery ” (chairman, Professor F. C. 
Lea, O.B.E.). Under the first of these headings, 
there were papers by Mr. Maurice Platt, M.Eng., on 
“Private Vehicles”; Mr. D. M. Sinclair, on 
‘* Public Service Vehicles ” ; and Mr. V. W. Pilking- 
= M.B.E., on “‘ Goods Vehicles.” The papers on 


pplied Mechanics ” were by Professor Sir Charles 
Inglis, O.B.E., F.R.S., on “‘ Solid-Body Mechanics 
in relation to Engineering ” ; by Dr. R. W. Bailey, 
on “Engineering Materials”; and by Dr. G. A. 
Hankins and Mr. E. F. Relf, C.B.E., F.R.S., on 





“Fluid Mechanics.” On the general subject of 
“‘ Hydraulic Machinery,” a paper on “ Positive- 
Displacement Pumps and Reciprocating Machinery ” 
was contributed jointly by Mr. H. R. Lupton, M.C., 
M.A., Mr. T. E. Beacham, B.Sc. (Eng.), and Mr. 
F. H. Towler; Mr. R. Pennington, B.Sc.Tech., 
dealt with “‘ Centrifugal and other Non-positive 
Pumps”; and Dr. P. W. Seewer with ‘‘ Water 
Turbines.” 


Parsons Memorrat LECTURE. 


The evening meeting on Thursday was held in 
the hall of the Institution of Mechanical Engineers, 
when Sir Claude D. Gibb, C.B.E., F.R.S., delivered 
the Twelfth Parsons Memorial Lecture, the title of 
which was “‘ Parsons—the Man and his Work.” The 
delivery of the Lecture was preceded by the unveil- 
ing, by the Rt. Hon. Viscount Hall, P.C., First Lord 
of the Admiralty, of a striking portrait in oils of Sir 
Charles Parsons, painted by Mr. Maurice Codner, 
and presented to the Institution by Messrs. C. A. 
Parsons and Company, Limited, of which firm 
Sir Claude Gibb is chairman and managing director. 
Lord Hall, who was introduced by the President, 
Lord Dudley Gordon, D.S.O., briefly addressed 
the meeting and emphasised the great debt that 
the Royal Navy, in particular, owed to Sir Charles 
Parsons. At the Diamond Jubilee Naval review in 
1897, he recalled, all the ships had reciprocating 
engines ; at the 1937 review, all the more important 
vessesls were turbine driven. It was in 1905 that 
the Admiralty decided to fit turbines in all future 
ships of war, and so rapid was the development 
of the turbine that, only nine years after the 
completion of H.M.S. Dreadnought, with turbines 
of 23,000 shaft horse-power giving 21 knots, 
they had designed the battle-cruiser Repulse, with 
112,000 shaft horse-power and a speed of 31 knots. 
The Navy also owed to Parsons the introduction of 
reduction gearing, first fitted to the destroyers 
Badger and Beaver in 1911, and since adopted for 
all warships. The changes due to the steam turbine 
were as fundamental as the change from sail to steam, 
and, apart from this, it could be confidently asserted 
that modern industry could not have expanded to 
the extent that it had done, but for the advances 
in turbine-driven electric generating plant—again 
due primarily to Parsons. 

Viscount Hall then unveiled the portrait, amid 
applause; and the President, having expressed 
to him the appreciation of the members of the 
Institution, called on Sir Claude Gibb to deliver his 
Lecture. Sir Claude said that it had been his 
privilege to be closely associated with Parsons in the 
closing years of his life, and in presenting an account 
of the man and his work he had been helped by 
others who had been influenced by Parsons’s leader- 
ship at the Heaton Works. Although the work of 
the late Sir Charles Algernon Parsons had made the 
large-scale generation of electricity possible, he was 
pre-eminently a mechanical engineer. Born in 
1854, the youngest son of William Parsons, Sixth 
Baronet, Third Earl of Rosse, and one-time President 
of the Royal Society, his aristocratic birth did not 
deter him from working hard and risking his 
inherited money in new enterprises. He possessed a 
keen sense of humour, but could be unreasonably 
irascible ; he frequently assisted needy employees, 
and was more tolerant of junior than of senior 
employees. In his later years, he mellowed, and 
gave valued encouragement to the younger members 
of his staff. As an employer he was as advanced in 
his treatment of employees as in his technical out- 
look. He was a very hard worker, frequently 
working late at night in his private workshop, and 
between about 1884 and 1910, he was many years 
ahead of his time in his ideas for developments. 
His father not approving of the public schools 
of the day, he received his early education from 
tutors, outstanding among whom was Sir Robert 
Ball, the scientist. Later, he was two years at 
Trinity College, Dublin, and four years at Cambridge, 
where he passed out as eleventh wrangler in the 
Mathematical Tripos. After three as & 
premium apprentice at the Elswick Works of W. G. 
Amrstrong and Company, he established a smalj 
experimental workshop with Sir James Kitson 
at Leeds, where the rocket propulsion of 
was studied. The lack of a suitable propellant (a 








problem which was not solved successfully until the 
recent war) forced Parsons to abandon the project, 
and in 1884, shortly after his marriage, the first 
commercial steam turbine was built by Messrs, 
Clarke, Chapman and Parsons, of which firm he was 
the junior partner. Parsons realised that a turbine, 
to be a success, had to rotate at high speed. He 
visualised the possibility of driving an electric 
generator, but as the generators of that time were 
not suited to such speeds, he produced one for that 
purpose. During the subsequent five years the 
turbo-generator was developed rapidly, but the 
partnership was dissolved because his colleagues had 
little faith in the financial prospects. Parsons 
founded the Heaton Works in 1889, with a staff of 
forty-eight. In 1891, he produced the first condens- 
ing turbine of 100 kW, and progress after that was 
rapid. Meanwhile, he turned his attention to 
aeronautics and ship propulsion. He devised a 
power-driven model helicopter, and, in 1893, used 
th* same engine in a successful model aeroplane— 
three years before Langley’s well-known venture 
in America. The application of steam turbines to 
ship propulsion has been described in the third 
Parsons Memorial Lecture. In connection with the 
Institution Centenary, it was of interest to note that 
the Earl of Ross provided his sons with an iron 
yacht, the Titania, which had belonged to Robert, 
son of George Stephenson. Sir Claude referred 
to Parsons’s amazing genius of design by recounting 
that the blade profile which Parsons sketched on 
the back of an envelope in 1896, remained standard, 
except for minor modifications, for nearly forty 
years. The gas turbine was envisaged by Parsons 
in 1884, as shown by his famous specification 
No. 6735, which described the principle of the 
pressure-compounded reaction steam turbine, but 
also included a clause describing the production of 
power from ‘ fuel or combustible gases of any kind,” 
and foreshadowed the axial-flow compressor. 
Parsons subsequently, in 1901, built the first 
commercial axial compressor. Until his death in 
1931, he frequently considered, and later attempted 
to realise, the possibilities of the gas turbine. In 
1929, he carried out tests on blades with superheated 
steam at 1,000 deg. F., and thereby disposed of 
the suggestion that erosion would occur. The 
problem of compressor efficiency was engaging his 
attention during the voyage on which he contracted 
a fatal illness. Sir Claude concluded his lecture by 
summarising the recent developments and poten- 
tialities of gas-turbines for power stations. Prior 
to the delivery of the Parsons Memorial Lecture, a 
small body of members of the Institution met in the 
committee room to witness Professor A. G. Christie, 
Hon. M.I.Mech.E., and Mr. Eugene O’Brien, on 
behalf of the President of the American Society 
of Mechanical Engineers, confirm that Lord Dudley 
Gordon, D.S.O., President of the Institution of 
Mechanical Engineers, had been elected an honorary 
member of that Society. 


Banquet aT GUILDHALL. 


The week’s proceedings terminated on the even- 
ing of Friday, June 13, with two functions. One 
of these, a supper-dance at the Connaught Rooms, 
was held to provide a social evening for those who 
were unable to attend the official banquet to the 
delegates to the Centenary meeting, many of whom 
were from overseas. While the supper-dance 
proved enjoyable, the banquet which was held in 
the Guildhall by the kindness of the Lord Mayor and 
Corporation of the City of London, was of much 
greater i ce. At this imposing function the 
toast of ‘‘ The Corporation of the City of London ” 
was proposed by Dr. H. J. Gough, C.B., M.B.E., 
F.R.S., Vice-President. Dr. Gough, after a tribute 
to the distinguished history of the City and Cor- 
poration, referred to the contributions made by 
its Merchant Guilds to civilisation and freedom 
and also to the Craft Guilds, who should be remem- 
bered for-their fostering of good quality, skilled 
workmanship and the foundation of the apprentice- 
ship system. James Watt, indeed, came to London 
in 1755 to improve his knowledge of instrument- 
making. An active interest in all the crafts was still 
taken by the City Livery Companies and their 
generosity in technical and scientific education was 
unrivalled. In the Seventeenth Century, London 
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had been closely associated. with the scientific 
renaissance of Europe. The advent of the experi- 
mental study of natural philosophy, which in this 
country was connected with the birth of the Royal 
Society, the first meeting place of which was 
Gresham College. Dr. Gough then pointed out 
that two, at least, of the founders of the Royal 
Society, Christopher Wren and Robert Hooke, 
had added to the structural beauty of the City. 
In giving a sketch of the careers of these two 
great men, Dr. Gough referred to their schemes 
for replanning the City after the Great Fire. A 
magnificent opportunity, however, was lost by lack 
of vision on the part of the citizens, but he hoped 
this would not be the case with the second oppor- 
tunity which had arisen as the result of war destruc- 
tion. He concluded with a warm tribute to the 
courage of the citizens of London during the bomb- 
ing raids ; perhaps those coming from overseas did 
not fully realise the wonderful communal spirit that 
existed in those trying times in this great city. 

The toast was acknowledged by the Right Hon. 
the Lord Mayor of London, Sir Bracewell Smith, 
B.Sc., who expressed his gratification that the 
Institution had acknowledged the prestige of the 
City by meeting in its storied, though badly dam- 
oes Guildhall. The Council] Chamber had dis- 

, 80 had the whole of the offices, and 
Guildhall itself had suffered seriously. It was the 
only room left to the Corporation, but the business 
of the City was still carried out in it and he hoped 
that the delegates would realise that the City did 
not mean to relinquish the right it had had for 
centuries of welcoming those whom it wished to 
honour. He had attended many functions in 
Guildhall connected with engineering—electrical, 
naval and civil—but he felt that mechanical 
engineering formed the basis of the whole of the 
nation’s export drive and of the home comforts 
needed to make life happy. 

The toast of ‘The Institution of Mechanical 
Engineers ” was then proposed by the Right Hon. 
C. R. Attlee, M.P., Prime Minister. Mr. Attlee, in 
congratulating the Institution on having achieved a 
century of useful life, remarked that one hundred 
years ago British trade and industry led the world 
and almost dominated it. This was a period of 
great expansion to account for which many theories 
had been framed. As a former lecturer on econo- 
mic history, he had studied the question, among 
other things, and had found that some high autho- 
rities held that a great factor was the sterling 
quality of the British engineer, who had gone all 
over the world helping other nations into the 
machine age and winning that high reputation for 
reliability and quality which still obtained. He 
believed we yet held our own in the forefront for 
skill and specialised work, in spite of such things 
as the mass production of other countries. In 
1879, the Institution had first applied itself to 
research, and it was inspiring to know that interest 
in this important question was, if anything, stronger 
than eyer today. He was glad to know that the 
Institution’s secretary, Dr. H. L. Guy, had agreed 
to preside over the Committee of the Department 
of Scientific and Industrial Research, which was 
surveying the post-war needs of mechanical engi- 
neering research. Mr. Attlee then said that, 

as Prime Minister, he would like to say 
how much the Government valued the work of that 
great trinity of which the Institution formed one— 
the Institutions of Civil, Mechanical, and Electrical 
Engineers. They had at hand in them a great fund 
of knowledge and experience and received advice 
on many of the manifold problems with which they 
had to deal. Mr. Attlee concluded with a reasoned 
argument on the duty of the engineer to see that the 
manpower of the nation was used effectively and 
economically. 

The President, Lord Dudley Gordon, D.S.O., in 
reply, after thanking Mr. Attlee for his commenda- 
tion of the Institution, first dealt with the effect of 
the last two great wars on the engineering industry, 
but streased the fact that they were only incidental. 
They had adrfittedly quickened the pace of all 
mechanical and scientific advance, but mechanical 
engineers’ practice in science transcended all such 
incidents and was not turned from its ultimate 


ley then touched briefly on the ethical side of the 
profession. He next referred to the catholicity 
displayed by the Institution in the award of the | Motor 
James Watt Gold Medal. It was bestowed without 
regard to nationality, and none of the six recipients 
hitherto had had anything to do with warlike 
material but had made contributions to engineering 
science which would last as long as that science 
existed. He concluded by a tribute to the work 
of the secretary and his staff in organising the 
complex activities of the Centenary Celebrations. 

The final toast was “The Delegates and Other 
Guests,” and was proposed by Sir Claude D. Gibb, 
C.B.E., M.E., F.R.S., Vice-President, in a com- 
prehensive and thoughtful manner. Dr. R. V. 
Southwell, M.A., LL.D., F.R.S., responded in 


lighter vein, his speech terminating the proceedings 
of the evening. 


EXHIBITION OF STEPHENSON RELICS. 


During the week of the Celebrations, a collection 
of relics of George Stephenson (1781-1848), the 
first President of the Institution, was exhibited 
in the reading room and council room of the Insti- 
tution. Owing to the limitations of space, it 
was not possible to show all the available relics, 
but a list of everything that inquiry has disclosed 
has been compiled and deposited in the library for 
future reference. Exhibits from the Science 
Museum were placed in the reading room, and 
included personalia, original letters, drawings and 
models of his locomotives, and maps, plans, reports, 
copies of Parliamentary Acts, etc., relating to the 
railways. In particular, we may note a clinometer 
used by Stephenson for taking levels; the original 
letter from him to Timothy Hackworth, dated 
January 12, 1826, and relating to the first locomo- 
tives supplied to the Stockton and Darlington 
Railway in 1825; a drawing of his Killingworth 
locomotive, 1815, believed to be the earliest known 
drawing of a Stephenson locomotive, and supposed 
to have been drawn by George Stephenson himself ; 
and & ly-bound copy of the first four Acts 


(1826-29), for the Liverpool and Manchester 
Railway. Most of the exhibits in the council room 


were from the Institution’s collection, but others 
were loaned by individuals and institutions. The 
London Midland and Scottish Railway provided, 
among other items, a framed plan and section of 
“‘the intended Railway or Tram Road from Liver- 
pool to Manchester, surveyed by George Stephenson, 
Engineer, 20th November 1824. c Mr. E. W. Swan, 
O.B.E., loaned Nicholas Wood’s notebook, which 
contains the only known copy of the judges’ report 
on the Rainhill Locomotive Trials. A wax bust 
of George Stephenson, by Richard Cockle Lucas, 
came from Captain Hugh Vivian, M.I.Mech.E., 
Director of th, Great Western Railway, and the 
Institution cx Civil Engineers loaned two autograph 
letters, and a scrap book believed to have belonged 
to George Stephenson. The Railway Museum, 
York, provided the screw-thread taps used by 
Stephenson in the construction of his Killingworth 
locomotives, and his signed survey of the route 
of the world’s first steam-worked public railway 
between Stockton and Darlington. From the Royal 
Institution came George Stephenson’s original 
safety lamp for mines (1815); there were also 
several other versions of the lamp in the exhibition. 
The Institution of Mechanical Engineers’ own 
exhibits were so numerous as to make it difficult 
to select a few for the present account. They 
included the collection of nine original letters from 
George Stephenson to Michael Longridge, which 
was presented to the Institution by Mr. Harry M. 
Longridge, B.A., in 1944; the extensive collections 
of letters, agreements, portraits, etc., which were 
presented to the Institution by Colonel S. John 
Thompson, D.S.O., Past-President, in 1944 and 
1946, and now constitute the majority of the 
Institution’s Stephenson relics; and several por- 
traits, busts, papers, etc., purchased by, or presented 
or bequeathed to, the Institution in recent years. 


Vistrs TO WORKS, ETC. 


As already noted, the morning technical sessions 
were followed by afternoon visits to works in and 
near London. The e of visits was as 


Establishment, Farnborough; the Ford Motor 
—- Limited, Dagenham; Messrs. Briggs 
Bodies, Limited, Dagenham ; the Kelsey- 
Hayes Wheel Company, Limited, Dagenham 
(pressed-steel work); the Slough Trading Estate 
(Messrs. Estates, Limited); Messrs. 
Mechanical Joints, Limited, Slough ; Messrs. G. D. 
Peters and Company, Limited, Slough (general 
heavy engineering); the de Havilland Engine 
Company, Limited, Edgware ; Messrs. D. Napier 
and Son, Limited, Acton (the two latter firms— 
aero engines); Messrs. C.A.V., Limited, Acton 
(fuel injection and electrical equipment) ; Battersea 
Power Station of the London Power Company, 
Limited. On Wednesday, June 11: Messrs. J. and 
E. Hall, Limited, Dartford (refrigerating machinery, 
etc.); the Park Royal Brewery of Mesers. Arthur 
Guinness, Son and Company, Limited ; Messrs. Kodak 
Limited, Harrow ; the General Electric Company, 
Limited, research "laboratories, and lamp and glass 
works, Wembley ; the London Passenge 
Board, underground-railway repair works, Acton, 
and omnibus and coach-overhaul depot, Chiswick ; 
Battersea Power Station; the India Rubber, 
Gutta Percha and Telegraph Works Company, 
Limited, Silvertown rubber works; the Ford 
Motor Company, Limited; and the Metropolitan 
Water Board’s filtration and pumping stations at 
Hampton, Walton, and Kew Bridge. On Thursday, 
June 12: the Southern Railway Company’s loco- 
motive works, Brighton ; Messrs. E.M.I. Factories, 
Limited, Hayes, Middlesex (electrical and musical 
industries); the Power Plant Company, Limited, 
West Drayton (gears); the Admiralty Engineering 
Laboratory, West Drayton ; Messrs. J. Stone and 
Company, Limited, works at Deptford and Chariton 
(non-ferrous castings, electrical and general engin- 
eering) ; Messrs. Kodak Limited ; and the National 
Maritime Museum, and the Royal Naval College, 
Greenwich. On Friday, June 13: Messrs. Vauxhall 
Motors, Limited; the Skefko Ball Bearing Com- 
pany, Limited; Messrs. George Kent, Limited 
(meters, etc.}—these three firms all | ing situated 
at Luton; the Associated Equipm.nt Company, 
Limited (commercial motor vehicles); the Gas 
Light and Coke Company’s Fulham Works ; Messrs. 
Lines Brothers, Limited, Merton (toys, press work, 
etc.); Messrs. Hadfields (Merton), Limited, Mit- 
cham (varnishes, enamels, and paints); Messrs. 
Leyland Motors, Limited, Kingston ; the National 
Physical Laboratory, Teddington ; Messrs. Arthur 
Guinness, Son and Company, Limited; and the 
Royal Mint and Tower of London. 





RECONVERSION OF A MERCHANT AIRCRAFT CARRIER.— 
The reconversion of the motorship Derryheen, formerly 
the Empire Macandrew, and now owned by Messrs. 
McOowen. and Gross, Limited, London, from a merchant 
aircraft carrier to a grain and general cargo vessel, has 
been completed by Messrs. Harland and Wolff, Limited, 
at Liverpool. The flight deck, upper deck structure, 
all accommodation and certain bulkheads were removed, 
while the new work included replating over the hangar 
and lift wells, underdeck stiffening, bridge structure, 
masts, derricks and winches, and accommodation for 
the crew. A new electrical installation was fitted, in- 
cluding radar and Sperry gyro pilot; modifications were 
made to the Echometer, and a new 60-kW. steam-driven 
generator for additional power was installed. 





L.P.T.B. EXPERIMENTAL CoacH.—The London Passen- 
ger Transport Board have recently introduced 
experimental coach, on the Metropolitan Line between 
Aldgate and Rickmansworth, which has a new design of 
interior, differing from the experimental coach which was 
described in ENGIX:ZERING, vol. 161, page 116 (1946). 
The new coach contsins 56 back-to-back seats, which are 
divided between three compartments separated by four 
partitions forming two vestibules, with sliding doors 
giving access to the compartments where the seats are 
arranged in a double row on each side of a central longi- 
tudinal gangway. The vestibules are entered through 
the usual sliding doors, which may b~ operated, however, 
by passengers, as in the coach whicn was described last 
year. In one vestibule the sliding doors close on to 
centre pillars and a vertical hand-pole is fitted in the 
centre, and in the other there are no door centre pillars 
and only the usual suspended hand-grips. The variety 
of layouts now being tried out by the Board will furnish 
data on the most suitable design to standardise. The 











beneficial effect on the progress of man. Lord Dud- 





follows. On Tuesday, June 10: the Royal Aircraft 


new car is equipped with fluorescent lighting. 
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SYMPOSIUM ON POWDER 
METALLURGY. 


Ear ty in 1946, a proposal was made to the Iron and 
Steel Institute that a Powder-Metallurgy Study Group 
should be formed within the framework of the Insti- 
tute. The Council decided, after careful consideration, 
that it would be more suitable to hold a symposium on 
powder metallurgy before deciding definitely whether 
or not to form a study group. Accordingly, a com- 
mittee was appointed under the chairmanship of Dr. 
C. H. Desch, F.R.S., President of the Iron and Steel 
Institute, to prepare the symposium. The committee 
met in November, 1946, and entrusted the work of 
collecting the papers and of organising the meeting to 
discuss the symposium to a sub-committee under the 
chairmanship of Dr. W. D. Jones, the other members 

ing Dr. A. B. Everest, Mr. Ivor Jenkins, Dr. L. 
Northcott and Mr. D. A. Oliver. The papers collected 
by the sub-committee have now been published under 
one cover as “ Iron and Steel Institute Special Report 
No. 38” and this formed’ the basis of a discussion 
held at the Institution of Civil Engineers, London, on 
Wednesday and Thursday, June 18and19. The papers 
contained in the special report, 28 in number, are 
divided into six sections. Section A, which is introduc- 
tory, is by the chairman of the sub-committee, Dr. 
W. D. Jones. Section B consists of four papers and is 
entitled ‘‘ Preparation, Properties, and Testing of 
Metal Powders.” Section C deals with ‘“‘ Magnetic 
Powders and Products” and contains five pa’ 
while Section D, which is upon the subject of “ Hard- 
Metal Carbides,” comprises four papers. Section E 
deals with “ Porous Metal Components ” and consists 
of three papers and Section F, the last and longest 
section, is headed “The Manufacture and Properties 
of Sintered Components ” and contains 11 papers. 

As indicated in the programme, given on page 474, 
ante, it was not possible to discuss the papers separately 
at the meeting on June 18 and 19. Each section of 
the report was di as a whole, a rapporteur 
briefly presenting all the papers in each section before 
the subject was thrown open for discussion. Owing to 
its bulk the report also presents us with difficulties but 
we shall now endeavour to give our readers some con- 
ception of the contents of the papers contained in each 
of the six sections. In his introductory section Dr. 
W. D. Jones traced the history of powder metallurgy 
from 1843, when Sir Henry Bessemer founded the 
industrial manufacture of brass powder for use in 
“* gold ” or “ bronze ” paints, down to the present day. 
He mentions the manufacture of malleable platinum 
by powder metallurgy in 1800, by Messrs. Johnson, 
Matthey and Company, Limited, under the direction of 
W. H. Wollaston and the production of tungsten wire 
by powder metallurgy in this country in 1909. In 
Section B, Dr.G. E. Gardam described the production of 
iron powder on a pilot-plant scale by the electrolysis of 

10 = cent. ferrous ammonium sulphate solution at 
35 deg. C., a pH of 2-5, and at a current density of 
200 amperes per square foot, half the current being fed 
through iron anodes and half th lead anodes in 
porous pots. The resulting “furry” deposit was 
scraped off the cathode at two-hourly intervals and 
the powder washed, drained, dried and annealed. A 
tentative estimate of the costs of manufacture at the 
rate of one ton a week showed that the powder must 
be relatively expensive, its cost ranging from Is. to 
le. 4d. a lb. The second paper in Section B, by Dr. 
G. L. Miller described briefly the principal methods of 
producing ferrous and non-ferrous metal powders. 
These included milling, machining, atomisation, granu- 
lation — ame reduction of metallic oxides, reduc- 
tion of metallic , electrolysis, the carbonyl process 
and the hydride é 7 

Mr. C. J. beater, Dr. L. Northcott and Mr. F. 
Hargreaves were the authors of the third paper in 
Section B which dealt with “Some Properties of 
Engineering Iron Powders.”” These authors determined 
the properties of 28 commercial iron rs, r 
with those of compacts prepared from them by a 

simple pressing and sintering technique. In general, 
the electrolytic iron powders were found to be purer, 
softer in the annealed condition, and to'have slightly 
greater compressibility, than the oxide-reduced type, 
although both types showed wide variation in proper- 
ties. The compacts were prepared by pressing at 
30 tons per square inch, and sintering in hydrogen for 
one hour at 1,050 deg. C. The properties determined 
extended over the ranges: tensile 4-09 to 
20-07 tons per square inch ; yield point, 2-0 to 13-1 
tons per square inch; elongation, 0 to 8-3 per cent. ; 
diamond-pyramid hardness, 22-5 to 113; density, 
4-60 to 7-05 grammes per cubic centimetre; and 
He nape 1-56 to + 27-0 percent. Electro- 
lytic-iron yielded compacts having, on the 
average, slightly lower tensile strength and higher 
elongation than the oxide-reduced powders. The last 
paper in Section B was by Dr. H. Meyersberg and dealt 
with “ flake’ metal rs manufactured either in 
stamps or in a modified type of ball mill. The author 





stated that the production of flake powders of alumi- 
nium, copper and bronze was concentrated mainly in 
America, Germany and Great Britain. The output 
was considerable, the powders finding applications in 
the paint industry because of their “ covering” and 
“ leafing ” powers, in pyrotechnics, and in the manu- 
facture of lightweight concrete, where the aluminium 
wder was mixed with cement, sand and water or 
urned lime, burned shale and water. The powder 
reacted with the lime present with the evolution of 
hydrogen, thus producing a “ foam ” structure. In the 
stamping process of manufacture there was grave risk 
of explosion of the fine dusts formed, especially with 
aluminium and this was obviated in the ball mill by 
using an inert atmosphere. 

The first in Section C dealt with carbonyl-iron 
powder, and the author, Dr. L. B. Pfeil, traced the 
history and development of the carbonyl process 
discovered in 1890 by Dr. Ludwig Mond. He stated 
that iron powder made by this process possessed out- 
standing electromagnetic properties. These were 
associated with the spheri form, fine particle 
size and structure of the powder. The second paper in 
this section was entitled ‘Comparison of Magnetic 
Powder Cores for High and Low Frequencies ” and was 
by Mr. G. R. Polgreen. He stated that there was now 
a number of different ferromagnetic materials available 
for use in the electrical industry for powder cores for the 
production of coils and transformers for the telephone 
and radio industries and the frequency range extended 


pers, | from low-power frequencies to frequencies of thousands 


of m cles. For a large part of this range a variety 
of different sizes and shapes of powder cores had been 
developed. The third page in Section C, by Mr. S. E. 
Buckley, was upon a similar subject, namely, “ Nickel- 
Iron Alloy Dust Cores.” The author outlined the 
development of dust cores to meet the increasing de- 
mand for use in telecommunications equipment. The 
most important requirements were a high and constant 
permeability and low losses in the core. Among the 
materials used for the dust cores were electrolytic iron, 
Permalloy and Permalloy containing 3-5 per cent. of 
molybdenum. The fourth in this section con- 
cerned “High Magnetic Permeability Powder-Iron 
Components ” and was by Mr. D. A. Oliver, who stated 
that, in general, the magnetic requirements of iron 
powders could be said to be equivalent to those of a 
-quality fully-annealed Armco iron, but with 
igher electrical resistivity and easier machinability. 
The fifth, and last, paper in Section C was by Mr. S. J. 
Garvin and dealt with ‘“‘ The Production of Sintered 
Permanent Magnets.” The author stated that the 
discovery,in 1913, of the remarkable magnetic properties 
of certain alloys of iron, nickel, and aluminium had | 
to the development of a series of per t-magnet 
materials which had proved to be of great industrial 
importance. The difficulties normally associated with 
the development of a sintering technique were increased 
with these alloys on account of the presence of alumin- 
ium, which readily became coated with a stable oxide 
thus obstructing the diffusion reactions necessary for 
bonding. Very good and consistent results had been 
achieved by using binary alloys of aluminium with iron 
or cobalt in the preparation of powders and by taking 
extreme precautions against oxidation during pressing 
and sintering. 

The four papers in Section D dealt with “‘ Hard-Metal 
Carbides,” and the first paper, on the preparation of 
carbides, was by Mr. L. D. Brownlee, Dr. G. A. Geach 
and Dr. T. Raine. These authors described the 
methods used for the preparation of the carbides and 
double carbides of tungsten, titanium, and tantalum. 
They stated that for single carbides the practical 
methods used were the direct carburisation of the metal 
powder by carbon; the combined reduction of the 
oxide and carburisation of the metal by carbon; or 
the carburisation of an alloy containing the metal 
followed by chemical separation. Double carbides, 
such as the solid solution of t m carbide in 
titanium carbide could be obtained by heating a 
mixture of the individual carbides ; heating a mixture 
of an oxide, a carbide, and carbon, or heating a mixture 
of two oxides and carbon. The second paper in the 
section, on “‘ The Manipulation and Sintering of Hard- 
Metals ” was by Mr. H. Burden, who stated that the 
main stages in the production of a consistent high- 
quality hard-metal from prepared powders were: 
pressing, pre-sintering, shaping, and sintering. Two 





main groups of powders were considered, namely, the, 


tungsten-carbide/cobalt group and the titanium- 
carbide/tungsten-carbide/cobalt group. Care in the 
manufacture and choice of equipment were fo to 
have as important effect on the properties of the 
finished material as had paste! changes in the 


“The Physical Metallurgy of Sintered Carbides ” 
was the title of the third paper in Section D. It was 
by Dr. E. J. Sandford and Dr. E. M. Trent, who stated 
that they had followed the course of the sintering 
cess by the measurement of the contraction of igs 
during sintering and by microscopical examination. 


contents of the major elements. 








Sintering commenced before a liquid phase appeared 
but was not complete until some time after. The dis. 
tribution, size and shape of the carbidé grains were 
determined by the sintering process and the constitu. 
tion of the alloy system, and the grain size of the cobalt- 
rich phase was found to be considerably greater than 
that of the carbide. By comparing the theoretical and 
the actual densities of cemented carbides, the porosity 
had been found to be very small. The last paper in 
Section D, on “The German Hard-Metal Industry,” 
was by Messrs. G. J. Trapp, B. E. Berry, H. Burden 
and Dr. T. Raine. These authors stated that the 
German raw-material plants did not show any novel 
features or improvements in technique, as compared 
with British plants, the high quality of the products of 
certain makers resulting from careful personal contro! 
and small-batch production. The processes used by 
German hard-metal manufacturers in preparing car- 
bides and mixed powders were generally similar to 
those common in this country, and the general impres- 
sion was that, technically, the German industry showed 
no startling advances, 

The first of the three papers in Section E deat with 
“the Structure of Porous Bronze Bearings.” The 
authors, Mr. A. Carter and Mr. A. G. Metcalfe, stated 
that in order to obtain information on the structure 
of porous bronze bearings, some experimental sinterings 
had been carried out on copper-tin-graphite alloys 
and the results obtained by various Sabtentine of 
compacting pressure and sintering times and tempera- 
tures had been compared with the properties of the 
bearings examined. The peritectic reaction at 798 deg. 
C. between the a solid solution and the liquid was 
found to be of prime importance in the usual sintering 
cycles, giving rise to a sharp difference in the structure 
and strength of the bearings. In the next paper in 
this section, Mr. C. E. Sinclair gave particulars of highly- 
porous metal compacts suitable for use as filters and 
stated that to obtain the desired control over filtering 
efficiency, it was necessary to use powders composed 
of graded spherical particles. Owing to the high 
porosity, the mechanical properties of the compact 
were low, but they were ductile and had a shock 
resistance far higher than that of ceramic filters. The 
third paper in Section E concerned “ Aircraft Liquid 
De-Icing Equipment” and was by Messrs. T.K.S. 
(Aircraft De-Icing), Limited, who stated that, in 1940, 
the urgent need for a really satisfactory method of 
de-icing had led to the development of the liquid 
de-icing system incorporating a porous-metal distri- 
butor with a sintered copper-nickel-tin compact as the 

rous medium. Practically all new civil aircraft were 
now fitted with the liquid system of de-icing employing 


ed | porous-metal distributors, It had been established 


that if the equipment were put into operation on or 
before entering an ice-forming cloud, the protected 
surfaces were kept clear. If the system was not used 
until an ice formation was built up, it had been found 
possible to remove a thickness of at least 2} in. of ice. 
As stated in our introduction, Section F, entitled 
“The Manufacture and Properties of Sintered Com- 
ponents,” is the longest in the special report, and con- 
sists of eleven papers. The first of these, “‘ The Pro- 
rties of Certain | Powder Compacts,” by Mr. J. P. 
urr and Mr.- W. Clarke, dealt with the effect of the 
length of a compact in millimetres on the density in 
grammes per cubic centimetres of electrolytic-iron 
powders com under various pressures. These 
authors stated that the effect of the addition of 1 per 
cent. of stearin, on the tensile properties of sintered 
electrolytic-iron powder compacts, had been deter- 
mined and the main conclusion drawn was that the 
addition of stearin considerably reduced the ultimate 
tensile strength and elongation of the straight sintered 
compacts. When, however, compacts were re-pressed 
and re-sintered there was no difference in tensile 
strength, although the elongation remained less for 
the stearin mixture. The second paper in Section F, 
“‘Tron-Carbon Alloys by Powder Metallurgy,” was by 
Mr. J. A. Judd, who stated that the majority of ferrous 
structural components at present in commercial pro- 
duction by the powder-metallurgy process were of low 
density and ferritic structure—factors which had an 
adverse influence on physical properties and therefore 
restricted the applicability of this technique. The 
obvious methods of overcoming this disadvantage was 
either by increasing the density or by producing an 
essentially pearlitic material. e production of higher 
densities was governed both by fundamental and by 
commercial considerations, the latter limiting the 
pressures and sintering temperatures to 50 tons per 
square inch, and 1,150 deg. C., maximum. For the 
higher-carbon alloys, namely hypereutectoid and 
graphitic steels, there was some advantage in the use of 
mixtures of iron powder with iron carbide and graphite 
powder, since the iron carbide liquated at the sintering 
temperature, thereby strengthening the bond and 


improving physical properties. This method could 
also be for the incorporation of alloying elements 
which were normally di during sintering only 


with great difficulty. Results obtained by this tech- 
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nique, during the course of research work on aircraft 
piston-ring materials had indicated that whereas the 
elastic modulus was almost a straight line function 
of the density, the ultimate strength rose sharply in 
the higher-density range. 

The third paper in Section F bore the title, “‘ Pressing, 
Sintering, Heat-Treatment, and Properties of Iron- 
Graphite Powder Mixtures,” and the authors, Mr. R. 
Chadwick and Mr. E. R. Broadfield, stated that they 
had conducted experiments on three main types of 
jron powders, namely, electrolytic powder, a charcoal- 
reduced Swedish powder, and a German powder made 
by the Degussa process in which molten metal was 
comminuted by pouring on to a rapidly rotating disc 
or impeller and simultaneously chilling with water. 
Although the powders varied considerably in purity 
and were from a variety of sources, they did not differ 
very much in their general properties, provided that 
they were annealed and fully reduced before use. 
Graphite additions enabled rapid and effective diffusion 
of carbon to take place at temperatures of 1,000 deg. C., 
or above, and pearlitic structures with either ferrite 
or cementite, according to the percentage of carbon, 
were formed. All the powders were found to be capable 
of forming typical steels and under appropriate condi- 
tions were suitable for heat treatment. The fourth 
paper in this section dealt with “ Sintered Iron-Copper 
Compacts,” and was by Dr. L. Northcott and Mr. C. J. 
Leadbeater. These authors stated that substantial 
improvement was observed in the tensile strength and 
hardness of sintered compacts of iron-copper alloys 
containing up to 25 per cent. of copper and the advan- 
tage of sintering at a temperature above the melting 
point of copper were reflected in the microstructure. 
In general, improvement was greatest with copper of 
small-particle size, but this might not be true in the 
case of coarse-particle irons. The impregnation of 
pressed-iron compacts with molten copper resulted in 
sintered compacts of high density. 

“Observations on the Pressing, Sintering, and 
Properties of Iron-Copper Powder Mixtures” was the 
title of the fifth paper in Section F. The authors, 
Messrs. R. Chadwick, E. R. Broadfield and S. F. Pugh, 
stated that they had made a study of the effects of 
variations in particle size, pressure of compaction, and 
temperature of sintering on the properties of sintered 
compacts of iron-copper powder mixtures containing 
up to 35 per cent. of copper. Copper and iron formed 
no brittle phases and it was possible to obtain strong 
sintered compacts over a wide range of compositions, 
the optimum strength and ductility being obtained 
with a 75/25 iron-copper mixture at temperatures high 
enough to melt the copper-iron phase powders finer 
than 240-mesh British Standard sieve. The com- 
pressibility of mixtures was found to be important in 
determining the shrinkage on{sintering and the mechanic- 
al properties. The sixth paper in the section, by 
Mr. W. H. Tait, concerned “ Powder-Metallurgy 
Bearing Materials,” and dealt with the powder- 
metallurgy methods employed in Great Britain for the 
manufacture of plain bearings and thrust washers. 
The author stated that powder metallurgy could produce 
porous structures convenient for holding oil, and alloys, 
metallic mixtures, and structures which were difficult, 
or impossible to make by other methods. Thus, 
porous copper-lead and lead-bronze bearings could be 
manufactured having a structure of the desired type, 
texture and composition, and production was more 

economical than by casting. 

Dr. Maurice Cook and Mr. S. F. Pugh were respon- 
sible for the seventh paper in Section F. In this, which 
was entitled “‘The Pressing and Sintering of Copper 
Powders,” the authors stated that they had related the 
behaviour of copper powders in pressing and sintering 
to the characteristic particle shape and to particle- 
size grading. In general, tensile strength increased 
progressively with increase in compacting pressure, 
sintering temperature, and fineness of grade. Electro- 
lytic and precipitated powders could be pressed under 
moderate loads to yield products, after sintering, of high 
strength with moderate dimenisonal changes. Hydro- 
gen-reduced powders, when pressed under conditions 
leading to maximum sintered strength, showed large 
dimensional changes, varying substantially with 
relatively slight variations in sintering conditions. 
With electrolytic or precipitated powders it was 
possible to obtain higher strengths and a more ready 
control of the dimensions of the sintered product than 
with oxide-reduced powders. The eighth paper in the 
section, by Mr. J. W. Lennox, concerned “ The Pro- 
duction of some Non-Ferrous Engineering Components 
by Powder Metallurgy.” It described an investigation 
made into the optimum conditions of pressing and 
sintering for the production of the best physical 
properties in brass and bronze engineering components. 
The author stated that for a 70:30 brass it was 
preferable to use a fully-alloyed powder cold-pressed 
at 30-35 tons per square inch, sintered at 900 deg. C. 
and re-pressed at 30-35 tons persquareinch. This gave 
a compact having a tensile strength of 15 tons per square 
inch, an elongation of 14 per cent., and a density of 





7-69 grammes per cubic centimetre. For a 90:10 
bronze it was preferable to use extra-fine powders 
pressed at 30 tons per square inch, sintered at 
800 deg. C., re-pressed at 30 tons per square inch, 
and re-sintered at 800 deg. C., giving a compact 
having a tensile strength of 12 tons per square inch, 
an elongation of 10 per cent., a density of 7-9 grammes 
+1 Nee centimetre, and a Brinell hardness number 
of 61. 

Mr. R. L. Bickerdike, in the ninth paper of Section F, 
dealt with “ Aluminium Components.” He stated 
that the pressure and sintering temperature used were 
found to have a critical effect on the properties of 
sintered compacts. In certain portions of the cold- 
pressure /sintering-temperature range investigated an 
alteration in the cold pressure of 5 tons per square inch 
could cause a considerable change in the tensile 
strength, while an increase of 15 deg. C. in the 
sintering temperature could produce a change from a 
dense material to a highly-porous one containing a 
number of large holes. When the material was sintered 
at a temperature at which it was partially molten, 
greatly accelerated diffusion was observed and a 
characteristic distribution of voids was brought into 
existence. These voids slowly diminished by shri 
after ee a an of heating. When the material had 
been highly compressed the formation of large pores 
and a consequent distortion of the specimen could 
occur, probably owing to the expansion of entrapped 
gas, though when the cold pressure was correctly 
adjusted high densities and good mechanical properties 
were obtainable. A tensile strength of 21-3 tons per 
square inch, with an elongation of 4-5 per cent. was 
obtained with a cold pressure of 20 tons per square inch, 
and a sintering temperature of 575 deg. C. 

“Notes on German Developments in Non-Carbide 
Powder Metallurgy (1939-1945)” by Mr. C. J. 
Leadbeater, was the tenth paper contained in Section F. 
Mr. Leadbeater stated that several significant develop- 
ments had occurred in powder production in Germany 
during the war period. The avoebe industry had 
been re-organised and re-equipped for producing 
13,000 tons of pyrophoric aluminium a year, while the 
production of iron powder exceeded 3,000 tons a 
month. Disc- and air-atomisation methods developed 
for iron powder provided satisfactory grades of product 
and increased rates of output and showed promise of 
replacing the mechanical Hametag process, the dis- 
advantages of which were a low rate of output and 
high capital and maintenance costs. The Hametag 
mill consisted of a chamber, 2 ft. long and 1 ft. 6 in. in 
diameter, lined with a water-cooled hard cast iron. 
A shaft on which four hammers were mounted was 
fixed in the mill housing and rotated at 3,000 r.p.m. 
The efficiency of pulverisation was dependent upon the 
clearance between the tips of the hammers and the 
mill casing. Cuttings of low-carbon steel wire, 15 mm. 
long and 2 mm. in diameter, were preferred as the raw 
material. Molybdenum powder of enhanced purity 
was obtained by distilling the oxide before reduction. 
Only a few types of components, such as driving bands, 
bearings, and filaments, were made.on a commercial 
basis, although many, principally of dense steel, had 
reached the development The last paper 
contained in the special report, entitled ‘German 
Sintered-Iron Driving Bands,” was by Lt.-Col. W. Ivory, 
who stated that during the war, over 93 per cent. of the 
German production of iron powder had been used for 
the manufacture of driving bands. In 1939 the powder 
produced in Germany totalled 1,000 tons a month; 
in 1942 it was 2,000 tons a month and in 1944 from 
3,000 to 3,500 tons a month. The production for 
October, 1944, the last month for which complete 
figures were available, was 3,504 tons. 





INSTRUCTIONAL OOURSE ON INDUSTRIAL Gas TUR- 
BINEs.—A four weeks’ course, of post-graduate standard, 
on the application of the gas turbine in industry, com- 
mences at the National Gas Turbine Establishment on 
June 30. The cost of the course, including dormitory 
accommodation, is 601.,and applications should be sent 
to the Chief Instructor, National Gas Turbine Estab- 
lishment, Ladywood Works, Lutterworth, Leicestershire. 





Tue LaTE Mr. P. E. NEWNAM.—We regret to record 
the death of Mr.Paul Edward Newnam, which occurred at 
Eltham, on Friday, May 30, at the age of fifty-four. Mr. 
Newnam was educated at Carlisle Grammar School and 
served his apprenticeship with Messrs. OC. A. Parsons and 
Company, Limited. During the 1914-18 war he was a 
captain in the East Yorkshire Regiment and afterwards 
in the Tyne Electrical Engineers. On demobilisation, he 
returned to Messrs. Parsons and held a number of positions 
with that firm until he became manager of their London 
office in 1934. During the recent war he spent some time 
with the Ministry of Works and was appointed specialist 
engineer on the staff of the Steam Turbine Department 
of the English Electric Company, Limited, in 1944. He 
was elected an Associate Member of the Institution of 
Electrical Engineers in 1936. 








NOTES FROM SOUTH AMERICA. 


NzcoriaTions are proceeding in London between 
H.M. Treasury and the special missions from Brazil and 
Uruguay regarding the disposal of accumulated sterling 
balances, éetc., although it is believed that any question 
of taking over British utility concerns in those countries 
would be left to be discussed between the missions and 
the companies concerned. Meanwhile, the scheme 
has been announced for the distribution of some 
155,000,000/. among Argentine railway stockholders in 
payment for the sale of their properties to the Argentine 
Government. Whatever feelings there may be among 
individual classes of stockholders in regard to equity, it 
is to be hoped and expected that the plan will be 
approved in its entirety by all parties concerned, who 
otherwise might fare far worse. Admittedly, the 
Argentine Government are buying the railways at a 
fraction of to-day’s replacement costs, but they are 
also i collateral problems, such as those 
represented by rising wages and running costs, and 
difficulties in securing fuel supplies and replacements. 

At the same time, the Argentine Government will be 
in a better position to co-ordinate national transport 
as a whole. Symptomatic of present transport 
deficiencies, the shortage and worn-out condition of 
locomotives, wagons and other railway material is 
holding up the movement of crops ; furthermore, road 
transport is slow, while another cause of delay is the 
tardiness with which ships are being loaded and dis- 
charged. There is severe congestion of shipping at 
Buenos Aires, and every day brings evidence of the 
urgent need of extending and re-equipping the leading 
South American ports. There is much complaint, 
especially in North American shipping circles, that 
modern vessels are obliged to use antiquated dock 
facilities in many South American ports, and that there 
is no point in operating new fast ships if they are to be 
held up awaiting their turn to land their cargoes. 

Relations with the United States have become markedly 
closer, thus permitting private American interests to 
play a leading part in advising the Government of 
Argentina on—and, more important, supplying the 
necessary engineering and other capital materials for 
—carrying out the extensive national Five-Year Plan. 
It is regrettable that the United Kingdom is unable, in 
present circumstances, to take fuller advantage of the 
opportunities at present offering in Argentina for 
increased trade, as it is not expected that this favour- 
able situation will last. There is no doubt that, 
although Britain’s efforts in the war aroused admiration 
in Argentina, post-war economic troubles in the 
United Kingdom have diminished British prestige and 
have encouraged Argentine buyers to turn to the 
United States for their requirements. In a recent 
address to Congress, President Perén stated that, apart 
from 27 oil tankers and 87 cargo ships already owned, 
the Government intended to buy 37 more vessels, 
which would raise the total of Argentine-owned shipping 
to a million tons. The creation of a prosperous 
national merchant fleet with adequate naval protection 
was an important of the Government’s policy. 
He defended the actions of the Government agency, the 
Instituto Argentino de Promocién del Intercambio 
(I.A.P.L.) as the sole buyer of Argentina’s agricultural 
products and as purchaser abroad of ships, locomotives, 
railway wagons, lorries, tractors and other items of 
vital importance to the country. On sales of Argentine 
products abroad in 1947, the I.A.P.I. hoped to make a 
profit of about 2,000 million pesos (120,000,000I.) which 
would be used as “basic capital” for setting up 
factories and carrying out productive works under the 
Five-Year Plan. A recent Argentine decree authorised 
the State Merchant Fleet to buy six modern refrigerated 

motor-vessels of approximately 7,500 gross tons 
each, with accommodation for a limited number of 
passengers, at a total cost of 60,000,000 pesos (about 
3,800,000.) ; tenders will be invited from the leading 
shipyards of the world. 

With reference to the new system of import permits 
in Argentina, the Central Bank recently ruled that 
industrial concerns interested in the importation o: 
spare parts of any kind for machinery in their own 
factories may apply to the Bank for permits entitling 
them to foreign exchange at the basic official selling 
tate of 17-03 pesos per /., provided that they submit 
information as to the description and purpose of the 
articles they wish to import. With certain exceptions, 
spare parts for machinery had been included formerly 
in the group of imports for which prior permits are 
granted only after previous study of each case. 

The ceremony of laying the foundation stone of the 
dam to be constructed across the River Uruguay at 
Salto Grande took place on April 27. This relates to 
the agreement embodying a joint scheme for developing 
hydro-electric power at Salto Grande and for opening 
to navigation the upper reaches of the River Uruguay, 
which was signed by the Argentine and Uruguayan 


Governments on’ December 30, 1946. The project has 
been described as the greatest engineering scheme ever 
undertaken in South America, and developments 








532 


ENGINEERING. 





JUNE 20, 1947. 





connected therewith by the Government of Argentina 
form part of the Five-Year Plan. An Argentine 
Government spokesman explained at a Press interview 
that the works consisted of a dam, an international 
bridge and a power station. The dam would be two 
kilometres long, and would form a lake of about 600 
square kilometres. The fall of water was expected to 
generate more electric power than the whole of Argen- 
tina’s present output, and it would’ be possible to 
transmit current by high-tension cables to Buenos 
Aires, Rosario, Santa Fe and Parané. The river would 
become navigable 200 or 300 kilometres north of 
Concordia—at present, the highest navigable point— 
thereby providing cheaper transport for producers in 
the provinces of Entre Rios and Corrientes, and the 
territory of Misiones. The total cost of the scheme 
was estimated at 600,000,000 pesos (approximately 
38,000,000/.), but it is considered to represent a sound 
investment which would benefit both Argentina and 
Uruguay. eke Mie 
Port improvements are receiving prior attention in 
Brazil. In connection with the extension of the docks 
at Rio de Janeiro, the Director of the National Depart- 
ment of Ports, Rivers and Canals stated that the 
piles and other material for an extension 1,300 m. 
in length had been ordered in the United States. This 
represents an expenditure of about 130,000/., and the 
equipment is expected to arrive in Rio de Janeiro by 
August next. The new extension will be used for hand- 


cargoes of minerals. As regards the proposed con- 
struction of a pier at Mauéa, soundings are to be 
taken in order to find the best location. It is estimaved 


that this new construction will take about two years to 
complete and that, as a result, the present port capacity 
will be increased by 50 per cent. The Cia. Docas de 
Santos have outlined a programme for improving the 
port of Santos at an estimated cost of about 6,500,0001. 
The plan includes the construction of 87 m. of new 
quays at Saboé and Outeirinhos, and possibly a pier 
at Valongo; the erection of new warehouses; the 
installation of a submarine pipeline for unloading oil ; 
extensions to silos, general store buildings and coal 
depositories ; and extensive dredging work. Much of 
the new equipment, such as cranes, transport material, 
electrical appliances, etc., has already been ordered 
from British, American and Swedish manufacturers. 

The Brazilian Government have obtained a 10-year 
loan of 7,500,000 U.S. dollars from the Export-Import 
Bank of Washington towards the cost of machinery and 
equipment—as well as the payment of American 
experts for training Brazilian technicians—in connec- 
tion with the establishment of a factory for producing 
caustic soda and soda ash at Cabo Frio, in the State of 
Rio de Janeiro, where the two essential raw materials, 
salt and lime, are found. At the last meeting of the 
S&éo Paulo State Economic Council, reference was made 
to a proposal from the Italian firm of Cantieri Lugano 
to transfer their shipbuilding yard to Brazil, together 
with a number of naval technical engineers ; the pro- 
posal calls for official guarantee of interest. Many new 
vessels are being acquired in the United States for 
service in Brazil’s coastal trade. The S&éo Paulo 
municipal prefect has announced a five-year plan for 
the paving of the streets in that district, at a cost of 
about 3,000,000/. It has been stated officially that 
United States manufacturers have promised to ship 
53,000 lorries to Brazil in 1947, of which 4,000 have 
already arrived in Santos ; 6,000 more are on the way. 
It is believed that a steady flow of cars and lorries into 
Brazil is now assured, and thé Government have there- 
fore lifted the controls on such imports hitherto exer- 
cised by the Export and Import Department of the 
Bank of Brazil. 

The Chilean Congress are considering increasing postal 
and telegraph rates in order to provide an amount of 
about 500 million pesos for equipment, new buildings, 
etc., for the postal services. Electric power rationing 
was enforced as from May 11. Oil-drilling operations 
on well No. 5 at Springhill, Tierra del Fuego, has been 
satisfactorily completed, gas with a high petrol content 
having been discovered at 7,400 ft. 

The municipality of Bogoté, Colombia, is preparing 
to start work on a new reservoir which, it is claimed, 
will double the city’s present water supply of 4,500,000 
cub. m. daily. The contract has not yet been placed, 
but it is proposed to entrust the work to Colombian 
engineers, working either in conjunction with a foreign 
firm experienced in this type of construction or under 
the supervision of foreign experts. A project is also 
ander consideration for the paving of highways through- 
out Guatemala, involving a maximum expenditure of 
5,000,000 U.S. dollars, to be financed by a special road 
tax. The contract, which would be placed abroad, 
would include roads to the Pacific and Atlantic coasts. 
A new telephone system has been installed in Guete- 
mala City and commenced to operate on May 1. A 
contract has been completed between the Salvador 
Government and the Telefonaktiebolaget L.M. Ericsson, 
of Stockholm, for the installation of 5,000 automatic 
telephones in the capital. The contract is worth 
approximately 900,000 U.S. dollars. 








LABOUR NOTES. 


In the course of a statement in the House of Commons 
on Wednesday, last week, the Chancellor of the 
Exchequer made it clear that the Government are 
definitely of the opinion that the principle of equal 
pay for equal work cannot be applied at the present 
time. The Government, he said, were concerned prima- 
rily with equal pay in public employment, the local 
government services, and the Pres profession, but 
‘here could be no question of confining equal pay to 
these occupations. Its introduction to industry and 
the other professions would inevitably follow. The 
Government accepted the broad implications of the 
general principle as regards their own employees, but 
such acceptance left unsettled the difficult question of 
interpretation, and the very important question as to 
what effect should be given to the principle and over 
what range of cases. 





Continuing, Mr. Dalton said that the estimated 
cost of the introduction of equal pay for the public 
services alone would be more than 24,000,000/. a year— 
10,000,0002. for the Civil Service, 11,000,000/. for 
teachers, and 3,500,000/. for other local government 
staffs. Of that total, 16,000,000/. would fall on the 
Exchequer and the rest on the rates. The cost of 
equal pay for teachers would probably rise by 6,000,000/. 
@ year, and when the National Health Service came into 
force equal pay costs invol nurses would bring the 
cost to the public services to about 35,000,000/. a year, 
of which 8,000,000/. would fall on local authorities. 
If the pay of unmarried women were raised to equality 
with t of married men, a ied man with a 
family would be left in a relatively worse economic 

ition than any other section of the community. 

would undoubtedly, the Chancellor believed, lead 

to claims for a system of occupational family allowances 
which might cost a very high figure. 


The returns received from branch secretaries indicate 
that at the end of May, the membership of the Amalga- 
mated Engineering Union was 822,117—an increase 
of 7,945 compared with the position at the end of April. 
During May, 5,478 members received sick benefit—a 
decrease of 700—and 19,223, superannuation payments 
—an increase of 105. Unemployment benefit was 
paid to 1,662 members—a decrease of 1,190—and the 
total number of unemployed members was 4,871—a 
decrease of 2,214. 


Part of the space occupied by the Editor’s notes in 
the June issue of the amaged Engineering 
Union’s Journal is devoted to an examination of the 
Ministry of Education’s report on the subject of 
education for ment. ‘‘ The first thing we notice,” 
the writer says, “‘ aon this Committee is that it seems 
to have assumed that the trade unions have no interest 
in the training of managerial personnel. At any rate, 
we do not identify a single trade unionist among its 
members; neither is there a single trade union named 
in the list of the professional ies represented at 
meetings called by the Minister.” 





“* What the report has to say about the methods of 
training for management is,” the editor goes on, ‘‘ sen- 
sible and timely, but it contains nothing at all on the 
recruitment and the personnel for managerial respon- 
sibilities. The report estimates roughly that between 
400,000 and 500,000 persons are engaged in managerial 
functions at the present time. Assuming a working 
life of 35 years, an annual intake of some 12,000 recruits 
is required for training im management. Where do 
they come from? Who selects them? Upon these 
questions, the report throws no light at all. But these 
are, in our opinion, root questions which have acquired 
much greater importance from the advent of a Labour 
Government charged with the task of socialising basic 
industries and services for the good of the nation. 
The Government’s present programme of nationalisa- 
tion, it is said, will leave about 80 per cent. of the 
country’s economy still in the hands of private enter- 
prise, but nobody can doubt that succeeding Labour 
Governments will extend nationalisation to other 
industries and services until a complete socialised 
economy is achieved. Management of these socialised 
enterprises , and must, become a problem of 
increasing concern to the trade unions in the degree 
to which their claim to greater participation by the 
workers in the control and administration of industry 
is given effect to in legislation.” 





“* We can see,”’ the writer of the notes says, ‘‘ what is 
happening already in the comparatively restricted field 
of socialised mining, transport, and electricity. The 
Trade Union Movement is being called upon to release 
some of its ablest and most experienced officers for 








mm sa of high msibility on central and regional 
of control. movement is not in @ position 
to stand this loss indefinitely,/ nor are its resources in 
talent and experience for front rank appointments such 
as are being made now, sufficiently elastic to satisfy the 
needs of both the trade unions themselves and the socia. 
lised ente to say nothing of the hosts of com. 
petent and qualified personnel that must be brought 
in to run socialised industry in the spirit of the Labour 
Movement’s conception of social service. ” 





‘“* The time has come, therefore, in our judgement,” 
he declares, “‘ for the trade unions and the Government 
to consider seriously the problem of enlarging the field 
of selection for managerial personnel and to examine 
the bron of training for management from this 
standpoint. Inevitably, the workers in socialised 
ind —and in a industry, too—will soon be 
asking by whose choice some men are set in authority 
over them, and why they, the workers, are given no 
voice in the selection and appointment of managers, 
overseers, foremen, and other supervising and adminis. 
trative personnel. More than one recent incident 
involving industrial trouble gives point to this obser. 
vation. The problem will not be disposed of by 
denying its existence or even by urging that it is not 
timely or helpful to raise it for discussion now. We have 
our own views about it. We believe the trade unions 
have a considerable interest in the matter of selecting 
and training recruits for managerial responsibility. 
The sooner we face up to the question the better for all 
concerned in finding a right solution.” 





It was officially announced last week in the House 
of Commons that the new interim index of retail prices 
which is to take the place of the old cost-of-living index, 
is to be introduced this month. It was the custom, it 
was explained, to collect prices for the old index on the 
first of the month. That practice was, however, 
inconvenient to those who supplied the information, 
and sometimes an imminent price change for the month 
had not yet taken effect. Prices for the new index will 
be obtained on the Tuesday nearest to the fifteenth 
ofeach month. The base date of the new index will be 
June 17, and it will, of course, start 00. The results 
of each calculation will be announced as soon as known, 
and published in the following issue of the Ministry of 
Labour Gazette. 





The new idea will show the changes that take place 
from —_ yy hag onwards, in the retail prices of the 
things which the 1937-8 enquiry showed working-class 
households to be iotemnibed in. It will not show the 
rise in the cost of living since 1937-8. The fact that 
the new index is based on the 1937-8 pattern of expen- 
diture means that, as compared with the 1914 pattern, 
many more articles come under review. As the July 
— will not be published until mid-August, industries 
whose wage agreements contain provisions for adjust- 
ment, according to the movement of the old cost-of- 
living index, will have about two months in which to 
amend them. These include coal-mining, building, 
iron and -steel, hosiery, footwear, furniture, civil 
engineering, and electrical contracting. The new index 
is not, of course, compiled for wage-fixing purposes, 
but any industry that likes to use it in that way is free 
to do so. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National Ser- 
vice, the changes in rates of wages reported to have 
come into operation in the United Kingdom during 
April resulted in an te increase estimated at 
approximately 75,0001. in the weekly full-time wages 
of about 563,000 workpeople, and in a decrease of about 
2601. in those of about 11,000 workpeople. In addition, 
a number of workpeople had their hourly rates increased 
80 as to give a ximately the same weekly wages as 
before for a shorter working week. The changes in 
hours of labour in April resulted in an average reduction 
of about 3} hours a week in the normal full-time hours 
of labour of 220,000 workpeople. 





In April, there were, in the United Kingdom, 207 
stoppages of work due to industrial disputes. In 
addition, 18 stoppages which began béfore April were 
still in progress at the beginning of that month. The 
approximate number of persons involved during April, 
in these 225 stoppages, including those thrown out 
of employment at the establishments affected, though 
not themselves ies to the disputes, is estimated at 
over 61,000. e ate number of working days 
lost in April was about 235,000. Of the stoppages 
through industrial disputes known to have been in 
progress at some time in April, the coal-mining ind<stry 
accounted for 147, involving 32,000 men and result- 
ing in an aggregate loss of over 76,000 working days. 
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ily . D.T.D. 49B) orm ped just the right Pvnag of -_< titani ners (H) or witb — (J) additions, 4 
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critical temperature of heat treatment, which was in 
the region of 1,260 deg. C. 

In November, 1941, this work, which was being 
conducted as part of a long-term research plan, became 
important in connection with materials for the blading 
of oe gener i gas turbines. The requirements then 
defined was that a stress of 12 tons per square inch at 
650 deg. C. should produce a deformation in creep not 
exceeding 0-1 per cent. Accordingly, the sorting test 
was changed from a stress of 5 tons per square inch at 
800 deg. C. to 12 tons per square inch at 650 deg. C., 
and a considerable wed of experimental melts were 
made and tested to endeavour to meet the new require- 
ment. Most of the austenitic steels tested to date 
had given ‘‘ lives ’’ that scarcely reached 300 hours. For 
instance, G.2, which was one of the strongest, gave a 
life of 350 hours, and a strain of 11 per cent. at 300 
hours. However, the various steels which had been 
subjected to a solution treatment at a temperature of 
the order of 1,250 deg. C., gave strains in the range 
0-2 per cent. to 1-0 per certt., which thus appeared to 
be within striking distance of the target. Unforta- 
nately, they showed, associated with ‘this reasonable 
creep strength, a low ductility. This is well illustrated 
in Table I, which gives the results of tests carried out 


TaBLE IL—Creep Strength of WEX 299 Steel. 











Treatment: Oil-g hed from 1,280 deg. C. 
Stress, Tempera- | Strain at Time to | Elongation 
Tons per ture, 300 Hours, | Fracture, | at Fracture, 
8q. in. deg. C. Per Cent. Hours. Per Cent. 

12 650 0-15 410 0-24 

10 700 _ 36 0-17 

5 800 — 57 0-22 

4 800 _ 229 0-34 

















pe 299, which was the immediate precursor 
of G.17. 

It was found, however, that the ductility could be 
appreciably increased by lowering the chromium con- 
tent, and G.17 (see Table V) was launched with the 
much lower chromium content of 13 per cent. This 
steel ig the creep characteristics summarised in 
Table III. It will be seen that the creep strength of 


TaPLeE III.—Creep Tests on G. 17 Steel. 
Treatment : Oil-quenched from 1,275 deg. C. 























Stress, Tempera- Strain at Time to Elongation 
Tons per ture, 300 Hours, | Fracture, | at Fracture, 
Sq. in. deg. C. Per Cent. Hours. Per Cent. 
4 650 1-02 495 2-1 
12 650 0-45 1,081 Unbroken 
10 650 0-19 1,000 Unbroken 
10 700 0-63 617 1-0 
6 750 0-30 1,060 Unbroken 
5 800 0-38 621 0-74 
G. 17, alth appreciable, was associated with a low 
ductility. microstructure of this steel revealed 


that the grain boundaries were all outlined by a film 
of carbides which was believed to be the cause of both 
strength and lack of ductility. It was considered, 
however, that the ductility was sufficient to justify the 
experimental running of turbine blades in this material, 
but before these were very far advanced, G. 18B steel, 
with greatly increased ductility, had superseded it. 
G.17 was, however, extensively employed for a time 
for forged inlet-nozzle blades, which were not highly 
stressed. This enabled the blades to be put into service 
in a ductile state with lower creep strength, produced by 
air cooling from 950 deg. C. 

Experiments were put in hand to increase the 
ductility of these steels by various additions. Earlier 
in the war, extensive investigations on the valve steel 
G. 2 conforming to specifications D.T.D. 49B, showed 
that a drop m impact value after long soaking times at 
temperatures of about 650 deg. C. could be best avoided 
by additions to the steel of niobium. Alternatives in 
use were molybdenum, titanium or vanadium, some- 
times in combination. It was ultimately found, how- 
ever, that the addition of approximately 0-15 per cent. 
of niobium proved eminently satisfactory for decreasing 
this embrittling tendency. The results of some of the 
tests carried out in confirmation, are shown in Table IV. 
The striking effect of such a low-percentage addition 
of niobium as 0-12 per cent. in practically eliminating 
embrittlement, suggested experiments with even higher 
or with the object of conferring higher 

uctility under creep-testing conditions. Accordingly, 
steels containing various additions, up to 3 per cent., 
of niobium were tested and proved successful. Other 
experiments explored the influence of cobalt and 
finally a steel containing 10 per cent. of cobalt was 
fully developed and became, with slight modification, 
G. 18B. 

The composition of G.18B is shown in Table V, 


cobalt. It will be seen that G.18B is essentially a 
carbon-bearing austenitic steel containing nickel, 
chromium and cobalt, with additions of three strong 
carbide forming elements, namely, tungsten, molyb- 


TaBLE IV.—Embritilement Testis on G.2 Valve Steel 
(D.T.D. 49B). 
(Initial impact tests were made after normalising from 
950 deg. C.) 























Izod Impact, Ft. Lb. 
Addition. 
Initial After 300 | Drop,| After 600} Drop, 
Value. Hoursat | Per | Hoursat | Per 
*1650 deg. C.| Cent. | 650 deg.C. | Cent. 
Nil 28 15 46 _ _ 
Nil 40 21 48 — — 
Nil 46 18 60 _ = 
0.20 percent. Ti ..| 42 so | 67 -- —- 
0-5 per cent. Mo + 
0-10 per cent. Ti | 32 30 7 — _ 
0-5 per cent. Mo + 
43 per cent. V 25 23 8 19 24 
0-5 per cent. Mo + 
0-43 per cent. V 26 23 12 20 23 
Q-11 percent. Nb..| 44 40 9 38 14 
0-12 percent. Nb..| 32 30 7 28 13 




















due to cold work as with an ordinary 18/8 type of ste¢, 
Essentially the warm working involves plastic strain 
at such a temperature that precipitation can take placg 
simultaneously. It is therefore desirable to conside; 
the t of precipitation which occurs, quite apart 
from the expected low-temperature increase. in proof 
strength due to cold work. 

Tt was early realised in the investigations thit the 
structures of these hcst-resisting steels were exceed. 
ingly complex. According:; an attempt was mole to 
elucidate the phases present in the steels by mess of 
X-ray analysis. Examination of this class of ste] 
confirmed first of all that the lat‘ice dimensions of the 
austenitic matrix varied with he’ t-treatment. G.18B, 
for instance, showed # variation of 0-5 per cent. bet ween 
the lattice dimension of the steel when fully solution 
treated from 1,340 deg. C. (a, = 3-593 kX), and when 
aged for 70 hours at 700 deg. C. (a) = 3-574 kX), 
This contraction is due to precipitation of the carbides 
and other compounds which are taken into solutivn at 
the high temperature, The examination revealed 
coarse crystallite size as solution treated, which became 
finer after ageing or warm working. The latter also 
produced marked preferred orientation. 

Bulk examination, however, revealed little of the 
constitution of the alloy beyond the austenitic matrix, 
and the most fruitful source of information has been the 
X-ray examination of carbides and other phases ex. 
tracted electrolytically. The residues, after extraction, 
were filtered and also analysed chemically and by 





TABLE V.—COMPOSITION AND HEAT TREATMENT OF EIGAT AUSTENITIC STEELS. 


(Composition in weight per cent.) 


























Element. | G2. | R.16. | R.18. | R.20. | WEX 299, | G.17. WEX 298. | G.18B, 
Cc 0-4 0-1 0-3 0-14 0-33 | 0-04 | 0-4 0-4 
Mn 0-7 0-8 0-5 0-8 0-8 0-8 | 0-9 0:8 
Si 1-3 1-2 1-7 0-14 23 | 1/5 1-5 1-0 
Ni 13-0 9-5 75 | 140 25-7 25-0 13-7 13-0 
Cr 13-0 18-5 19:0 | 19-0 22-2 | 13-0 14-3 13-0 
Co — _ os }o  — — _ — 10-0 
w 2-5 - 85 | - 20 =| 2-5 2-5 2-5 
Mo pas _ _ - 6 | 2-0 1-9 2-0 
Nb 0-15 — _ 1:7 | ot ae 2-9 3-0 
Ti _ 0-7 - — _ | — | ~ - 

Heat treatment | Normalised | Normalised | Normalised | Normalised | Oil- uenched| Oil-quenched| Qil-quenched| Normalised 
950 deg. C. | 1,059 deg. C.| 950 deg. C. | 1,100 deg. C. 1,280 » €.| 1,275 deg. C.| 1,800 deg. C.| 1,300 deg. ¢ 
! 








denum and niobium. Initially, the standard heat 
treatment was a solution heat-treatment at appoxi- 
mately 1,330 deg. C., followed by oil quenching or air 
cooling. The creep strength did not appear to be 
greatly dependent upon the rate of cooling and usually 
oil quenching was only applied to large forgings to 
minimise scaling during the lengthy cooling from the 
temperature of solution treatment. The properties, 
as solution treated, included a high creep strength, 
but cae eee low proof stress. fore the 
development could be considered complete, the steel 
was in urgent demand for turbine-disc forgings for the 
Rolls-Royce range of gas turbines, because creep failure 
of the rim of the disc at the high operating temperatures 
was being experienced at that time. However, in a 
jet-propulsion gas turbine the centre of the disc operates 
at a comparatively low temperature of, say, 250 deg. C., 
and thus it was desirable to have a high proof stress 
at room a to counteract the rather excessive 
sacle 1 At th 
to plastic yielding at low temperatures. the sugges- 
ay of Mr. H. E. quien Messrs. Rolls-Royce 
Limited, it was found possible to raise the 0-1 per cent. 
proof stress from 13 tons to about 18 tons per square 
inch by imposing an ageing treatment of 20 hours at 
800 deg. C. This ageing treatment was found to 
decrease the creep strength a little (say, 15 per cent.), 
which was, however, immaterial in the actual designs 
then under consideration. 

It was nevertheless desirable to raise the proof stress 
still more without a sacrifice in high ws creep 
strength and finally this was accomplished by a process 
designated by us as “ warm working.” Besentially, 
this process consists in subjecting the steel, after it 
has been solution heat treated to about 1,300 deg. C., 
to ic deformation at a temperature in the range 
650 deg. C. to 800 deg. C. In this particular temperature 
range, the steel has considerable strength and the small 
plastic deformation necessary involves very consider- 
able forces and real production difficulties. By this 
method it has been found possible to increase the 
0-1 per cent. f stress at room temperature to 
about 25 tons to 30 tons per square inch. Normally, 
this is not attended by any decrease in creep strength, 
as after ageing, and in many cases, an actual increase 
in creep strength occurs. In fact, under certain con- 
trolled conditions the creep strength can be raised 
very considerably by warm working. For instance, 
small rotor-blade forgings have been made which 
showed an increase of approximately 50 per cent. in 
creep strength at 700 . ©. The reason for the 





with that for WEX 298, which was similar, but without 


enhancement of properties by this process is not merely 


in the turbine disc which takes place due | Nio 


Debye Scherrer X-ray powder methods. This mode 
of approach has proved most valuable. Table VI 
shows the chemica] composition of a particular G.18B 
steel sample and of an extraction residue obtained from 
it after it had been subjected to a solution heat treat- 
ment of normalising at 1,320 deg. C. and a long ageing 
of 300 hours at 650 deg. C. 


TABLE VI.—Chemical Analyses of G.18B and a G. 18B 
Extract. Weight Per Cent. 











Element. Steel Analysis. | Residue Analysis. 

Carbon ‘4 0-41 4°17 
wal 0-76 Nil 

Silicon on 1-13 3-29 
Nickel 13-4 5-56 
— B72 is.5 

Mm .e a ° 

Molybdenum 1-80 3-49 
wa 3-38 29-9 

Iron 52-8 20-5 
Cobalt 10-3 4-29 





The extraction residue contained a small amount of 
the original matrix due to the difficulties involved in 
complete separation ; this had led to the presence of a 
certain amount of nickel and cobalt and probably a 
proportion of the chromium content. It will be seen 
that the extraction residue contains, relative to the steel 
analysis, higher proportions of carbon, silicon, tungsten, 
molybdenum and niobium. The residue, in fact, would 
appear, from direct chemical analysis, to contain mainly 
carbides of tungsten, molybdenum, and niobium with 4 
preponderance of the last. X-ray examinations of 
these extraction residues revealed the presence of a 
number of other phases, and the followmg have been 
found in G.18B and other related steels :—niobium 
carbide—NbC ; chromium carbide of general com- 
position—(Cr, Fe, W, MO),,C,; the “high-speed 
steel” carbide—Fe, (W, Mo.),0/Fe, (W, Mo.),C; iron 
niobide—Fe,Nb, (or Fe,Nb); iron niobide—Fz Nby 
(possibly Fe Nb,); iron tungstide (mixed)—Fe, (W, 
Mo), iron niobide (mixed)—probably Fe, (Nb, W);; 
and iron niobium silicide—approximately Fe, Nb, Si,. 
The sigma phase (FeCr) was completely absent in these 
steels. 


This investigation of phase constitution is very 
complex and by no means complete. The following 
conclusions have been drawn so far from the work. 
Normalising at 1,340 deg. C. causes practically complete 
solution of all phases except NbC, which is only partly 
dissolved. On ageing, NbC appears to be the phase 
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which precipitates most rapidly. At low ageing tem- 
peratures, 650 deg. to 700 deg. C., the composition of 
the main phase which precipitates besides NbC is 
(Cr, Fe, W, Mo), Cy, while at higher temperatures, 
750 deg. to 850 deg. C., the additional phases are mainly 
Fe, (W, Mo), C and Fe, (W, Mo),, and hot rolling at 
1,100 deg. C. also favours the precipitation of Fe, 
(W, Mo),C. From the examination of a series of steels 
having the same austenitic base and various carbide- 
formers, it has been found that the different carbide- 
formers mainly control the creep strength through their 
influence on the precipitating phases and not on the 
matrix solid solution iteelf. 

Investigations have shown that the optimum creep 
strength of G.18B steel in bar form was obtained after 
solution treatment at as high a temperature as possible. 
The results of a series of tests carried out on the effect 
of this variable are shown in Fig. 2, on page 533. It 
will be seen that, relative to the creep strength after 
solution treatment at 1,300 deg. C., the creep strength 
falls steadily with treatment temperature down to 
approximately 1,050 deg. C. Below this temperature 
the results show considerable scatter due to the effect 
of the final forging or rolling temperature and the 
properties may decrease still further or approximate to 
the properties of the fully solution-treated state. This 
is because, with a low final temperature of forging, a 
measure of warm-working has been introduced. It will 
be noted that the creep strength after treatment from 
1,340 deg. C. is some 5 per cent. higher than from 
1,300 deg. C. and, at first, tests were carried out on 
material treated from the higher temperature, which is, 
however, so close to the melting point of the alloy 
(1,360 deg. C.) that difficulties were experienced in 
early production due to the uncertainties of pyrometric 
control. Accordingly, for most pw a solution- 
treatment temperature of 1,300 deg. C. is now adopted 
and the quoted properties of the material refer to this 
treatment. 

The designer of a gas turbine requires, besides 
mechanical properties, various physical constants, 
particularly for the calculation of thermal stresses. 
Table VIL summarises the physical properties most 
often required up to a temperature of 900 deg. C. The 
mechanical properties at room temperature are in 


Table VIII, column 1, together with those obtained in 
the aged condition (20 hours at 800 deg. C.), column 2. 
Those obtained from warm-worked di 


c forgings of 
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about 18 in. in diameter are given in column 3. To 
introduce the properties of steels at high temperatures, 
the variations of the tensile strength with temperature 
of G.18B steel and certain other steels are given in 
Fig. 3, on page 533. The values for mild steel and for 
the 0-5 per cent. molybdenum steel (C-Mo) widely 
used for creep resistance at steam temperatures, are 
included for comparison purposes together with 18/8 
stainless steel stabilised with 0-5 per cent. titanium 
(R. 16), and the austenitic valve steel G.2. (See 
Table V.) Hot tensile-strength tests, however, are not 


TABLE VII.—Physical Constants of G. 18B Steel. 























Nl 
Density. | Mean Linear | 
| Thermal | Thermal Young’s 
Temper- Expansion | Conduc- Modulus 
= e ‘+, F BR mong tivity, Tons per 
eg. C, ™m. per . per eg.C.—/| C.g.s. 
cee | Cabin. | Odes. 0) | units, | 84 In. 
per deg. C. 

20 8-13 0-294 — -¢ _— 13,500 
100 8-19 0-293 | 15-610", | 0-032 | 13,300 
200 8-07 0-202 | 15-8x10"; | 0-03 | 13,000 
300 8-02 0-290 | 16-5x10"3 | 0-04; | 12,600 
400 7-99 0-289 | 16-9x1073 | 0-045 | 12,000 
500 7-94 0-287 | 17-1x10 0-049 | 11,400 
600 7-99 0-286 | 17-3x10 0-053 | 10,600 
700 7-85 0-284.) 17-7x10 0-057 9,800 
800 7-89 0-282 | 18-0x10°% | 0-06; 9,100 
900 7°75 0-280 | 18-3x10% | 0-06, —_ 





very discriminating between different high-temperature 
materials, and wide variations in creep strength can 
occur in these steels without appreciably affecting hot- 
tensile results. A rate of strain of 0-028 per minute 
was used in the tests recorded in Fig. 3. 

The results of creep tests at a temperature of 700 deg. 
C., carried out to rupture on various steels, are shown 
in Fig. 4, on page 533, the values being plotted on a 
double logarithmic scale of applied stress and time to 
rupture. These lines are approximately straight, 
and other steels included for comparison are-18/8 steels 
with additions of tungsten (R. 18) and niobium (R. 20) 
and again G.2. The log stress-log time to rupture 
curves for G.18B at various temperatures are given 
in Fig. 5, for temperatures between 600 deg. C. and 
900 deg. C. These data, although of considerable 
interest, are insufficient for the designer who requires 
the actual creep characteristics of heat resisting steels. 


AUSTENITIC STEEL FOR GAS TURBINES. 







—@ 


10 10 


Minimum Creep Rate per Hour 


Fig. 6 shows a typical family of creep curves for 
G. 18B for various stresses at 700 deg. C. They show 
the variation with time of total plastic strain which 
includes the plastic but excludes the elastic strain 
occurring during loading. These curves extend to a 
time of 3,000 hours. The minimum creep rates derived 
from these and other curves are plotted in Fig. 7 on a 
double logarithmic scale of stress and minimum creep 
rate. For the range considered, the points obtained lie 


TaBLE VIII.—Mechanical Properties at Room 























Temperature. 
! 
Warm- 
Solution 
Property. 8!) feet “oo 
and Aged. Material. 
0-05 per cent. proof stress, 
tons persq.in. .. ue 12-5 15 24 
0-10 per cent. proof stress, 
per sq. pi 7 14 18 25 
0-20 per cent. proof stress, 
tons persq.in. .. >i 17 21 28 
0-50 per cent. proof stress, 
tons persq.in. .. oa 25 21 
Maximum stress, tons per 
8q. in. om a -_ 46 48 
Elongation on L= 4*/ A, 
cent. om we ri 40 25 12 
Reduction of area, per cent. 45 22 15 
Izod Impact, ft. Ib. . . 50 = —_ 
Fatigue limit, tons persq.in.| +23 — — 














very nearly on a straight line, but it is not safe to 
extrapolate very far in either direction. Figs. 8 and 9 
present creep data in the form most convenient for 
the designer, a set of curves being given for tem- 
peratures of 700 deg. (Fig. 8) and 800 deg C. (Fig. 9): 
These curves enable the designer, when he has specified 
the total permissible strain and the working life, 
to ascertain, for specific temperatures, what stress 
can be applied. For instance for a strain of 1-0 per 
cent. in 3,000 hours at 700 deg. C. Fig. 8 indicates 
a stress of 8 tons per 8 inch. This method 
of presenting data, although appreciated by designers, 
involves much testing, as will be realised from the 
fact that a set of curves summarises the results of 
about 20 long-time creep tests. 

In addition to creep strength, the designer requires, 
particularly for turbine-blade work, the fatigue strength 
at high temperatures, both with zero mean stress and 


TaBLE IX.—Hot-Fatigue Data on G.18B Steel : 
8.T. 1,300 deg. C. 








Endurance Limit Endurance Limit 
Temperature, (Zero Mean Stress), | (Tensile Mean Stress), 

deg. C. Tons per Sq. In. Tons per Sq. In. 
600 +18 20+ 8-5 
650 +15 14+10-0 
700 +13 12+ 8-4 
750 +10 9+ 8-7 
800 + 8:5 6+ 5-7 











with a superimposed tensile stress. The second condi- 
tion corresponds to a blade having a centrifugal tensile 
stress and a superimposed fluctuating bending stress 
due to the pulsating gas stream passing through the 
nozzle ring. Test results obtained under these condi- 
tions are given in Table IX. The results are expressed 
in the form X + Y tons per square inch, where X is.the 





applied steady tensile stress and Y the medium fluctuat- 
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ing stress which can be superimposed without causing 
fatigue failure in 40,000,000 reversals of stress during 
300 hours continuous testing. Although it does not 
enter into the design calculations, it is informative to 
know that the impact strength does not fall markedly 
with temperature. Hot Charpy impact tests confirm 
that there is no danger from this point of view. 
(Table X.) 


TaBLE X.—Charpy Impact Tests on G. 18B Steel at 








1,300 deg. C. 
Temperature, Hot Impact Strength, 
deg. C. Kg. m. per Sq. cm. 

20 15-0 
200 10-1 
400 8-0 
500 9-5 
600 12-3 
700 10-4 
800 9-5 








Assessing G.18B steel in the light of the basic 
considerations of a steel for gas turbines, outlined on 
page 533, this steel has been found for most design pur- 
poses to possess adequate creep-, fatigue-, and impact- 
strengths at high temperature, with freedom from 
non-metallic inclusions and other metallurgical ‘‘ stress- 
raisers.” The proof stress between room temperature 
and 500 deg. C. is low, like most austenitic steels. Even 
the value of 25 tons per square inch for 0-1 per cent. 
strain obtained by warm-working could be raised with 
advantage in future developments. The tendency to 
embrittlement under the simultaneous influences of 
stress and temperature does not appear to be sufficient 
to cause undue concern, and de of a series of tests 
are being published in the Transactions of the Institute 
of Marine Engineers. The manufacturing difficulties 
in producing sound ingots with the subsequent forging 
and manipulation have been overcome largely in the 
light of accumulating experience from attempting to 
produce progressively larger forgings. 

It can be concluded, therefore, that the particular 
austenitic steel under discussion can claim a wide 
field of usefulness. The presence of adequate ductility 
and toughness, associated with a high creep strength, 
meets normal engineering demands. It is obvious 
that greater creep and fatigue strengths, a higher 
proof stress, and greater scaling resistance, without 
sacrifice in ductility and toughness, are the directions 
in which future developments may be expected to 
occur. However, it is one thing to achieve a small- 
scale laboratory result and another to succeed in 
manipulating ingot of many tons in a steelworks 
General considerations indicate the need for a complete 
range of economic materials having adequate properties 
for specific components in the gas turbine. Better 
steels and alloys will surely become available during the 
next few years and some are already well advanced in 
development. A new austenitic steel (G. 32) having 
@ creep sti , at 750 deg. C., about 75 per cent. 
higher than that of G. 18B is now undergoing exhaustive 
examination. Preliminary indications are that it 
should prove specially useful for the early stages of the 
rotating blades which are subject to onerous conditions 
of stress and temperature. 

During the next few years we may also expect ter 
attention to be devoted to the general study Hh preend 
and alloys over extended periods of test so that gas 
turbines designed to operate successfully for a life of 
several years may have uncertainties reduced to a 
minimum. New creep laboratories are being equipped 
and old ones are being extended, but few realise the 
magnitude of the task lying ahead, if the engineer is to 
be supplied with all the essential information. A 
start has been made and it is hoped that Great Britain 
will continue to maintain her lead in this fascinating 
field of high-temperature research. 





EXHIBITION OF SCIENTIFIC INSTRUMENTS.—The Minis- 
try of Supply and the Scientific Instrument Manufac- 
turers’ Association have jointly organised an exhibition 
of scientific instruments at Charing Oross Underground 
Station, as mentioned on page 479, ante. The exhibits 
include precision block-levels, verniers, micrometers, 
microscopes, @ universal projector, a pyrometer, a super- 
sonic-type flaw detector, spectrograph projector, an 
optical comparator, a theodolite, a still, a pH meter, an 
analytical balance, a moisture meter, an instrument for 
testing several dimensions of one part simultaneously, 
apparatus for measuring the thickness of plating or paint, 
and a critical-angle refractometer. The exhibition, which 
was opened by Mr. John Wilmot, Minister of Supply, on 
Tuesday, June 10, and will remain open daily from 
10 a.m. to 8 p.m. until July 3, is intended to demonstrate 
the progress made by British scientific instrument manu- 
facturers in their efforts to capture the, world markets, 
which were held largely by Germany before the war. 
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585,557. Jet-Propelled Aircraft. Hawker Aircraft 
Limited, of Kingston-on-Thames, Surrey, and J. V. 
Stanbury, of Stoke d’Abernon, Surrey. (8 Figs.) 
March 1, 1945.—In jet-propelled aircraft the jet pipe 
generally extends within the fuselage from the power 
unit to a single outlet behind the tail unit. The disad- 
vantages of this arrangement are that the weight of the 
jet pipe is excessive, there is loss of thrust due to surface 
friction of the gases with the interior of the long jet pipe, 
provision has to be made for heat insulation and for 
thermal expansion, difficulties are introduced in support- 
ing the tail unit and the whole of the part of the fuselage 
aft of the power unit is rendered unavailable as stowage 
space. The invention minimises these difficulties. In 
the single-seat monoplane 10 a jet power unit 12 is 
installed in the fuselage 14 between the wing roots. The 
jet pipe is bifurcated, the two branches 16 leading to 





nozzles 18 on the trailing edges of the wing roots, one 
on each side of the fuselage. The trailing edges are 
faired into the nozzles and the fillets are split into upper 
and lower portions. The internal fairing extends beyond 
the point of bifurcation, so that the stream of gases 
leaving the turbine is divided into two separate streams 
each of which is kidney shaped in cross-section. The 
two branches of the internal fairing taper off into the 
inner sides of the two branches of the jet pipe, so that the 
cross-section of the two streams changes gradually from 
the kidney shape to the cylindrical shape. Each branch 
of the jet pipe is smoothly curved so that the jet nozzles 
are parallel to one another. The air inlets 30 to the 
power unit are located in the leading edges of the wings 
near the wing roots, dividing the leading edge into upper 
and lower edges. (Accepted February 11, 1947.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


583,385. Measuring Screw Threads. A. W. B. Lar- 
combe, of Ingatestone, Essex. (9 Figs.) August 9, 
1944.—The invention facilitates the measuring of screw 
threads by the three-wire system. The invention is an 
attachment to be fitted to a standard micrometer. A 
clamp 1 is mounted on the micrometer frame 3 and 


extends over and above the anvil. The clamp is slotted | 


to hold the two wires 7 against the face of the anvil. 
A screw-threaded collar 9 is mounted on the shank of the 
clamp 1. Rotation of the collar imparts a longitudinal] 
sliding movement to the wire holder. A fitting 11 is 
mounted on the end of the spindle of the micrometer, 
its free end being bifurcated to form legs which embrace 
the frame 3 to serve as a guide for the fitting. The 
fitting 11 has a clamp which holds one wire 20 over 
the end of the spindle 12. A stand 31, carries a frame 
on # horizontal spindle 33, so that the frame can be set 
to any convenient angle. The spindle is held between 
two clamping plates pressed together by a wing nut 
working on a screw spindle 37 passing through the top 
clamping piate. At the top of the frame is a spindle 
which is embraced by clamping plates 39, one plate 
having a screwed spindle passing through the other 
plate, and an operating wing nut works on the spindle to 
clamp the plates together. The frame of the micrometer 
is gripped between the plates 39. In using the invention, 


— 


three wires are selected of the correct size for use wit) 
the particular size and type of screw to be mc 

The ends of two wires are engaged in the slotted eng ¢ 
the clamp 1 so that they extend across the face of th, 
anvil and the clamp is lightly operated to secure then 
in position. A single wire is similarly engaged in th, 
clamp of the fitting on the micrometer spindle. Ti, 
three wires are roughly located to engage with sroovg 
in the screw to be measured. The micrometer spindle jg 
adjusted so that the screw and the wires are lightly 
clamped between the spindle and the anvil of the micro. 
meter. The clamps on the two fittings are then rc leased, 
to allow the wires to line up correctly with the groove 
in the screw, and are then again tightened. The micro. 











(s83,385) 


meter spindle is adjusted to obtain the correct measure- 
ment. The micrometer is now correctly set to measure 
any number of screws of the same standard type by 
simply placing each between the spindle and anvil of 
the micrometer and reading off the measurement, due 
allowance being made for the extent to which the wires 
project beyond the periphery of the screw threads. To 
measure a }-in. diameter B.S.F. screw, three wires, each 
of 0-023-in. diameter, are used, and the micrometer 


(Sealed.) 


MISCELLANEOUS. 


585,242. Tension Indicator. Bowater’s Paper Mills, 
Limited, of Gravesend, S. Walmsley, of Gravesend, and 
G. R. Roberts, of Gravesend. (7 Figs.) November 2, 
1944.—The invention is applied to the making wire 1 
of a Fourdrinier paper machine, the usual tension roller 2 
of which, instead of being positively displaced in vertical 
guides in a frame, is freely displaceable therein and is 
spring held. The spring casing is connected to an 
indicator which moves with the roller bearings. The 
casing can be displaced by a worm wheel and this dis- 
placement is transmitted to the roller 2 through the 
compression springs, so that the wire 1 can have any 
desired degree of elastic pressure applied to it to the 
limit of the deadweight of the roller plus an additional 
pressure due to the compression of the upper compression 
spring, and the degree of this elastic pressure is indicated 
by a displacement of the indicator 12. The casin~ is 
eonnected to a plunger which is connected to a vJWuil- 














radi a 

(ssa, a) 

crank lever having a pin and slot connection with 4 
carriage running on guides, and having an indicating 
finger moving over the surface of an indicating scale on 
an indicating drum visible through a window of the 
indicator. As the displacement of the tensioning roller 2 
will render the angle of the wire 1 running over it more 
acute the greater the degree to which this roller 2 is 
displaced, the pressure applied by the roller 2 will not be 
@ direct function of the tension of the wire, but will vary 
with the angle which this wire makes with the surface 
of the tensioning roller 2. Compensation for th‘s is 
effected by arranging the scale on a rotatable drum, the 
shaft of which has a pulley 25 on which is tensioned 6 
rope 26, one end of which is connected by a shackle to 
a fixed pin on the pulley 25, while the other end is 
fixed to the frame of the machine. The drum has 4 
series of inclined graduations so that compensation is 
provided for the scale indicator. (Accepted February 3, 





1947.) 








Measurement over the wires should be 0-2613 in. 
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PREVENTION OF WATER 
POLLUTION BY OIL FROM | 
ENGINEERING WORKS. 


By C. Hoge, B.Sc., M.Inst.C.E., A. E. J. 
PetTET, B.A., anp W. F. Coxuuett, B.A. 


(Concluded from page 516.) 


TuE second stage of treatment was carried out 
under cover in @ building 35 ft. long by 25 ft. wide, 
containing four treatment tanks, each of 1,100 gal- 
lons capacity, and housing the necessary pumps, air 
compressor, chemical vats, laboratory bench, and 
so on. The treatment tanks, each 6 ft. 6 in. by 
6 ft. 3 in. in area, had vertical sides and pyramidal 
bottoms, and were provided with an inlet pipe, a 
scum outlet channel, a decanting valve about 4 ft. 
below top-water level, and a sludge outlet at the 
bottom. There were also service pipes delivering 
30-per cent. sulphuric acid, aluminium-sulphate 
solution, tap water, and compressed air to each 
tank. The four tankg forming the battery were 
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horizontal-spindle centrifugal type, directly driven 
by 2-h.p. electric motors. A treatment tank could 
be filled in about 11 minutes pumping. A small 
rotary oil pump was also housed here, for pumping 
recovered oil to a convenient roadside tank for 
collection. The air compressor for tank-stirring 
was also of the rotary type; its capacity is not 
critical and in fact a redundant factory machine 
was used. Provision was made to deal separately 
with thick scum and liquid oil which might be 
separated at the batch treatment tanks. In prac- 
tice, no liquid oil was produced here. The scum 
was usually of a stiff creamy consistency, and was 
ladled from the collecting channels into jockey 
wagons for conveyance to the works incinerator. 
Fig. 6, on this page, shows the removal of scum from 
one tank, with an empty tank in the foreground. 
Certain sections of the factory were’ working day 
and night shifts, but storage was provided in the 
plant so that the actual treatment plant could 
handle the whole of the wastes during the day shift. 

While the plant was in service, systematic obser- 
vations of the results of operation were taken over 








Fie. 6. TREATMENT TANKS. 


constructed in concrete, with 44-in. brickwork facing 
which served as formwork during construction. 
Service pipes were carried in a duct on top of one of 
the centre division walls; the other centre division 
wall finished at top water level, and embodied a 
sloping weir and a scum-collection channel. 

Two lead-lined timber vats, each of 80 gallons 
capacity, were provided for dissolving the aluminium 


TABLE V.—TREATMENT OF OILY WASTES WITH ALUMINIUM SULPHATE AND SULPHURIC ACID. 
FULL-SCALE PLANT. 


Dose of aluminium sulphate: 1-1 Ib. commerci 


Approximate Composition of Acid Added (parts | Ox 
8 | 





a period of a month. The daily average volume of 
oily liquid received was about 3,000 gallons ; part 
of this, referred to for convenience as “‘ machine-shop 
waste,” was received through the oil-drainage 
system from the machine shops and consisted of 
a mixture of spent soluble oils and floor washings, 
and the remainder, referred to as ‘‘ floor washings,” 
was collected by road tanker and contained caustic 





al salt per 100 gallons of fresh emulsion treated. 





ygen Absorbed from N/80 








| 
Charge (per cent. by | H28O0q per | Acid KMn0Og in 4 hrs. at Content of Oil in Emulsion. 
Volume). 100,000). 26-7 deg. C. by Emulsion. 
- ] es — es —— 
, Machine- _ } | | 
| Floor | To Neut- | | Untreated.| Treated. | Reduction.) Untreated. .Freated. | Reduction. 
Residues. | Washings. | Ed | ralise. | Excess. (parts per 100,000). | (per cent.).| (per cent. by weight). | (per cent.). 
le | | i 
| 
0 0 100 uo | 10 | wo | ww | se | o-g 0-007 97 
0 0 100 | 50 | 100 | 124 | 68 45 |} 0-30 0-063 79 
0 50 | 75 120 | 156 55 65 | 0-38 0-056 85 
0 75 25 | 58 150 | 171 83 | 51 | 0-29 | 0-033 89 
0 100 | » | «= 75 136 8 | 44 | 0-41 0-065 84 
0 100 6©| 06060 |_s(165 75 143 67 58 0-18 | 0-014 92 
0 1 | 0 } 25 75 77 41 | 47 0-09 | 0-017 81 
25 5 | 0 | 50 50 117 70 40 0-16 0-030 81 
25 75 | 0 | 33 90 124 | 61 | 51 0-41 0-033 92 





tray resting on top of the tank and dipping into the 
vat. Kibbled aluminium sulphate dissolves in cold 
water under these conditions, without stirring, in 
three or four hours; one vat was drawn on while 
the other was being prepared. Each vat discharged 
to a smaller measuring vat, of similar construction, 
where a “charge ” of the standard strength alumi- 
nium-sulphate solution was measured, ready for 
each batch treatment of wastes. A similar vat was 
also provided for breaking down concentrated 
sulphuric acid, ready for use; whenever available, 
spent plating-shop acid was used, for economy. 

The main pumps were in duplicate, and were of the 


soda, sodium carbonate, ‘“‘ Gunk,’’ and oil. The 
proportions of liquid received from these two 
sources were very variable, but on an average the 
volume of floor washings was three times the 
volume of machine-shop waste collected. 

As already mentioned, the mixed liquids flowed 
to the flotation tanks, in which substantial quantities 
of floating oil were separated. The emulsion remain- 
ing below the floating layer of oil passed to the pump 
well and was pumped in batches of 1,100 gallons 
into the treatment tanks; each batch was well 
stirred with compressed air before a sample was 
taken for titration with standard sulphuric acid 
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blue indicator. From this titration the volume of 
sulphuric acid needed to neutralise the charge was 
calculated. A standard dose of 12 Ib. of aluminium 
sulphate dissolved in 6 gallons of water was added 
to the charge, followed by a measured amount of 
sulphuric acid, or spent pickle liquor, sufficient to 
make the emulsion definitely acid ; differing amounts 
of acid were used during the trial period, but it was 
finally decided that, for a charge of 1,100 gallons, a 
dose of acid (as H,SO,) 9 lb. in excess of that 
needed to neutralise the charge was satisfactory. 
During the addition of these reagents the contents 
of the tank were stirred by compressed air. After 
the treated liquid had been allowed to stand for 
at least 4 hours the separated scum was skimmed off 
and the clear liquid beneath was run off through 
the decanting valve in the side of the tank. About 
300 gallons of liquid remained in the tank below 
the level of the decanting valve; in the first few 
treatments this residue, together with residues 
from the other treatment tanks, was returned to 
the pump well to be pumped into an empty treat- 
ment tank from which the bulk of the liquid could 
be discharged, but, in later treatments and in 
routine running of the plant, the residue was left 
in the tank and a full charge was made up by 
pumping in 800 gallons of untreated liquid. For 
this mixed charge only 9 lb. of aluminium sulphate 
were needed for treatment. Results of analysis of 
samples taken from representative charges before 
and after treatment are given in Table V. 

In all cases, the content of oil was reduced to a 
very low value and there was a substantial reduction 
in the polluting character of the liquid as judged 
by the amount of oxygen absorbed from perman- 
ganate. The treated liquid could not be discharged 
by gravity into a sewer, but was pumped with acid 
waste waters from the plating shop through a lime- 
dosing plant. As far as possible, treated liquid 
was discharged at the beginning of the day before 
any substantial flow of liquid from the plating shop 
had reached the lime-dosing plant. The effect of 
the treated liquid on the acidity of effluent from the 
lime-dosing plant was observed. Two charges, 
one with a pH value of 4-2 and the other with 
pH 2-3, were run off at a controlled rate ; before 
discharge the pH value of the effluent from the 
dosing plant was over 11-0 and this fell during 
discharge to between 7-0 and 8-2. Addition of 
lime to the treated liquid caused some precipitation 
of calcium soaps, but no further separation of oil 
occurred. 


After the trial period of a month, a simple chart 
of operating instructions was drawn up and opera- 
tion of the plant was taken over by the company. 
From February | to December 31, 1946, the average 
volume of liquid treated each month was 73,320 
gallons, and the average volume of oil recovered 
was 2,440 gallons a month. The company was 
able to sell the recovered oil at about 2d. a gallon 
to a salvage firm; the oil collected thus brought 
a return of about 20]. a month. On an average, 
620 lb. of aluminium sulphate and 63 gallons of 
concentrated sulphuric acid were used each month ; 
the average cost of chemicals was about 8/. 10s. 
a month. The plant required the services of two 
semi-skilled men and the wages bill approximated 
to 401. a month. In addition, the wages of a 

rt driver and mate operating the tanker 
vehicle amounted to another 401. a month. These 
costs were exclusive of supervision. The cost of 
power for pumping and agitation only amounted to 
a few shillings a month. From the chemical- 
treatment tanks about 120 gallons of scum were 
removed daily; no difficulty was experienced in 
burning this scum in the works incinerator, which 
handles about 15 tons of refuse a day. The capital 
cost of the complete installation, that is, the jockey 
bays, special oil sewer, sumps, alterations to test 
hangar floors and soluble-oil treatment plant, was 
approximately 15,000/. 

Although the works described in this article are 
intended to collect and treat all the waste oil, it was 
recognised that accidental spillage, and, in parti- 
cular, oil dropping on road surfaces during transit 
of engines to and from test hangars and running-in 
sheds, would still pollute the surface-water drainage 
system. Certain diversions of drains, culverts, and 








to the neutral point, as indicated by bromothymol- 





ditches were carried out to collect all surface drainage 
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Fie. 7. Om-InTERcEPron Tanks. 
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from portions of the factory where oil pollution was 
observed, so that the whole flow could be passed 
through oil-interceptor tanks. These portions com- 
prised a drainage area of 50 acres, made up of 38 
acres of roads, roofs, etc., giving a 100 per cent. 
run-off, and 12 acres of grasslands, etc., assumed to 
give a 25 per cent.run-off. The equivalent imper- 
meable area was therefore 41 acres, and the tanks 
were designed for a maximum rate of flow of 
20 cusecs, or approximately } in. per hour rainfall. 
Since completion, several severe storms have been 




















experienced, and the recording flume provided has 
registered a maximum rate of 18 cusecs. The inter- 
ceptor tanks provided were two in number, each 
12 ft. wide by 60 ft. long, with an average depth of 
3 ft. 6 in. measured from the top of the outlet weir, 
and normally worked in parallel. The inlet to each 
tank was controlled by a penstock and the water 
level was controlled by an outlet weir-wall, 12 ft. 
in length. Immediately downstream from the 
tanks, a measuring flume was built, with a recording 
instrument ; the main purpose of the flume, however, 





























was to control the tank level at higher flows. The 
flume was designed to back up the tank outlet weir 
at 5 cusecs; at 20 cusecs, the flume controls the 
tank water level 1 ft. 9 in. above outlet weir level. 
Thus the effective tank capacity was artificially 
increased 2t high flows. The detention period is 
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1] minutes with flows of 10 cusecs, and 6-3 minutes 
at 20 cusecs. 

Three timber baffles were fixed across each tank, 
dipping 1 ft. 9 in. below weir level. Floating oil 
retained by the baffles was skimmed towards an outlet 
point by @ simple floating boom, manually operated, 
and was then drawn off into a central channel, 
through weir penstocks. This oil channel terminated 
in an open chamber, with two valve-controlled 
outlets, the upper one for oil leading to an adjacent 
oil sump, and the lower one to draw off any water 
from the bottom of the chamber, and leading to a 
pump sump alongside. The tanks themselves 
could be decanted to this same sump when they 
required to be emptied for inspection or cleaning, 
and the pump could deliver to the other tank or to 
drying beds built nearby for silt. The oil sump 
had a pyramidal bottom and any water still present 
could be drawn off there. Oil was then handled 
by @ separate centrifugal pump, and delivered by 
pipe line to roadside tanks, ready for sale to oil 
refiners. At first, considerable silt was deposited 
in the tanks during storms, from the new earth 
channels and regraded ditches, but once the bed 
and tanks had stabilised themselves, very little silt 
was trapped. The tanks were constructed with 
reinforced-concrete floors, and lightly reinforced 
thick concrete walls, using brick facing as shuttering. 
A photograph of them is reproduced in Fig. 7, on 
the opposite page, while Figs. 8 and 9 illustrate 
their design and construction. 

The combined effect of the oil collection and 
treatment and the interceptors has dealt successfully 
with oil pollution of the stream. It is of interest 
to note that the characteristic bright irridescent 
colours seen when oil floats on water are produced 
when the film of oil is only 0-000012 in. thick ; or, 
in other words, one gallon of waste oil will show these 
strong colorations when spread over a water surface 
of nearly four acres. It will be obvious, therefore, 
that the precautions must be extremely effective if 
complaints of visible pollution of streams are to be 
avoided. The inclusive capital cost of the inter- 
ceptor tanks and ancillary works was 5,800I. 

The investigation, which was made in collabora- 
tion with the former Ministry of Aircraft Production 
and Messrs. J. D. and D. M. Watson, formed part 
of the programme of the Water Pollution Research 
Board of the Department of Scientific and Industrial 
Research, and is published by permission of the 
Ministry of Supply and of the Department. 





LITERATURE. 


The First Hundred Years of the Smithsonian Institution, 
1846-1946. By WEBSTER P. TRUE. The Smithsonian 
Institution, Washington, D.C., U.S.A. 

Tue celebration of the centenary of the Smith- 

sonian Institution provided an appropriate occasion 

for tracing the development of this great enterprise 
from its inception to the present day, a congenial 
task which was entrusted to the chief of the Editorial 

Division of the Institution. He presents a fascinat- 

ing story and tells it admirably with a wealth of 

illustration. The strangest part of the story con- 
cerns the circumstances—almost wholly conjectural 

—that led the founder to bestow his wealth as he 

did. James Smithson was the illegitimate son of 

Sir Hugh Smithson, afterwards the first Duke of 

Northumberland. His mother, Elizabeth Keate 

Macie, was a descendant of King Henry VII. 

Smithson distinguished himself in chemistry and 

mineralogy at Oxford, and in 1787, a year after his 

graduation and at the early age of 22, was elected 
to the Royal Society. He pursued his scientific 
investigations in London and subsequently in Paris, 
the results being published in 27 papers. Ill-health 
hampered him in later years and he died at Genoa 
on June 26, 1829, having made a will, two years 
previously, leaving the bulk of his property (which 
seems to have been derived entirely from his 
mother’s side) to a nephew, Henry James Hunger- 
ford. In the event of this nephew leaving no heir, 

Smithson directed that the entire legacy should be 

bequeathed ‘“‘to the United States of America, to 

found at Washington, under the name of the 

Smithsonian Institution, an establishment for the 





Smithson’s nephew survived him by only six 
years, dying without issue in 1835. In September 
of that year, the American Chargé d’Affaires in 
London apprised the Department of State of the 
Smithson bequest. President Jackson notified Con- 
gress in December and, despite some opposition to 
its acceptance, a Bill was passed authorising the 
President to lay claim toit. This duty he entrusted 
to Richard Rush, who lived up to his surname to the 
extent that he contrived to get the legal formalities 
completed within a couple of years. Changing the 
entire assets into sovereigns, Rush sailed for America 
and, arriving in New York on August 29, 1838, pro- 
ceede? forthwith to deposit the gold at the Mint in 
Philadelphia. Minor sums subsequently received 
from the estate brought the total to 550,000 dollars. 
It is interesting to speculate on the motives that 
prompted an Englishman who had lived much of 
his life in France to leave his fortune to the United 
States, a country with which he had no connections 
and in which he had never set foot. Perhaps the 
example of the American citizen, Benjamin Thomp- 
son, who founded the Royal Institution in London 
in 1799, may have influenced his decision. The 
desire to perpetuate his name certainly carried some 
weight. That he did not leave his fortune to his 
own country may well have been due to resentment 
against his father for the latter’s refusal to acknow- 
ledge or provide for him. That he did not bestow 
it upon his adopted country may have been due to 
the unsettled state of France at that period. What- 
ever Smithson’s motives, his munificence, through 
liberal interpretation and enlightened adminis- 
tration, has borne a richer reward than he can 
have foreseen. It may not be without significance 
that the exhortation contained in Washington’s 
farewell address of 1796—‘‘ Promote then, as an 
object of primary importance, institutions/for the 
general diffusion of knowledge ’—should bear so 
striking a resemblance to the chief clause in Smith- 
son’s will. Possibly unique in its brevity, in the 
annals of great benefactions, this clause made per- 
fectly clear the testator’s intentions—firstly, the 
advancement of knowledge, and secondly, its pro- 
pagation throughout the world. The absence of 
any precise stipulations as to the character of the 
Institution that he envisaged led to protracted dis- 
cussion. Sundry projects were debated and dis- 
missed, and it was not until August 10, 1846, that 
the final Bill, establishing the Smithsonian Institu- 
tion, was ratified. 

The Act of Incorporation set up a Board of 
Regents, com: of the Vice-President and the 
Chief Justice of the United States, three Senators, 
three members of the House of Representatives and 
six private citizens, to administer the gift. It 
made provision for a suitable building, a museum, 
an art gallery, a chemical laboratory and a library ; 


natural history then in the custody of the Govern- 


permanent secretary was to be nominated to serve 
as executive officer. 


institution depends neither on the funds at its dis- 


Henry could hardly have been made. 


energies to organising the newly-founded Institution. 


fundamental research. 

Henry’s first scientific project was the selection 
and training of meteorological observers throughout 
the United States to report local weather conditions 
every day to Washington by means of the recently 
inaugurated telegraph service. A portion of the 
annual income was earmarked to assist scientific 
workers engaged on particular investigations, for 
which other funds were not available. Smithson’s 


and further decreed that all objects of art and 
ment should be transferred to the Institution. A 


The original Board of Regents 
had the wisdom to recognise that the future of an 


posal nor on the. buildings it can erect, but on the 
vision and character of the man responsible for 
directing its destinies and shaping its policies. 
A better choice for first secretary than Joseph 
Though his 
acceptance of the post meant giving up the research 
work that had already brought him fame as a 
physicist, he decided that he could serve Science in & 
wider and more effective sense by devoting his 


He determined that no branch of knowledge should 
be excluded, but that priority should be accorded to 


research workers throughout the world. He 
directed the Smithsonian Institution until his death 
in 1878, and, over a period of 32 years, by careful 
management, he doubled the value of Smithson’s 
original bequest. Moreover, he laid down the main 
lines of development along which steady progress 
has continued to the present time. 

Activity on the biological side was begun by 
8. F. Baird, upon his appointment as assistant 
secretary in 1850. Scien‘ific expeditions were 
equipped and sent out to explore unknown territory, 
to collect specimens and ti) study native customs, 
in particular those of the /.ndian tribes. Members 
of the Smithsonian staff have taken part in upwards 
of 1,500 field expeditions, :0t only in the Americas 
but in most of the lands and seas of the globe. 
The materials thus assembled, supplemented by 
gifts and exchanges, constitute the vast collections 
now housed in the four main departinents >f 
Anthropology, Biology, Geology, Engineering and 
Industries, which, together with the division 
entrusted with the conservation of historical relics, 
form the United States National Museum. Certain 
of these expeditions brought back live animals, 
and it was S. P. Langley, the third secretary of the 
Institution, who was instrumental in pe’ 
Congress to acquire, in 1890, a 175-acre site in 
Rock Creek Valley, Washington, to serve as a 
zoological park. This is administered by the 
Smithsonian Institution. 

Langley had wide interests and was a pioneer 
not only in aeronautics but also in astrophysics. 
He instituted the of observations that 
supplied data for the first accurate determination 
of the solar constant. These solar studies were 
continued after his death, in 1906, by C. G. Abbot, 
who later became the fifth secretary. In 1929, the 
new Division of Radiation and Organisms was 
added to investigate the effects of radiation of 
different wavelengths on living organisms, chiefly 
plants. The nucleus of the Gallery of Art envisaged 
in the original Act of Incorporation was one painting 
and one piece of sculpture, belonging to Smithson 
himself. Progress was retarded for a time by the 
disastrous fire of 1865, which destroyed, with much 
else, a valuable loan collection of Indian paintings. 
In 1906, it was legally decided that the Smithsonian 
Art Collection constituted the National Gallery of 
Art. To-day, the National Collection of Fine Arts, 
the Freer Gallery and the National Gallery of Art 
make Washington one of the chief art centres of 
the world. 

The main medium for the diffusion of knowledge, 
however, has been the publications of the Institution, 
some 12,000,000 copies of which have-been issued. 
The first series of Smithsonian contributions to 
knowledge was started by Henry. This was 
followed by the Miscellaneous Collections, which 
have included standard sets of physical and mathe- 
matical tables. Among later additions are the 
Bulletins and Proceedings of the various bureaux 
and the Annals of the Astrophysical Observatory. 
The International Exchange Service has materially 
assisted in building up a library of a million volumes 
specially strong in scientific journals. Popular 
interest in science has been fostered by radio talks 
and through news releases to the Press. These 
more recent opportunities have been met in the 
same spirit of service that has consistently animated 
the personnel of the Smithsonian Institution. 

Much of history is so largely the chronicle of 
human frailty and futility that it makes depressing 
reading. The history of the Smithsonian Institution, 
however, is an inspiring record of a noble ideal 
pursued with unfaltering purpose. Were its example 
of international co-operation in the spheres of science 
and culture more generally followed in other spheres, 
the next hundred years might show a record of 
constructive achievement more nearly akin to that 





second provision Henry set about accomplishing by 
publishing a series of memoirs, together with an 





increase and diffusion of knowledge among men.” 





annual report, and distributing these to libraries and 





which has resulted during the past century from 
the enlightened activities of the Institution founded 
by the munificence of James Smithson. 





UNITED KINGDOM Pic IRON AND STEEL PRODUCTION. 
—tThe United Kingdom steel output in May, 1947, was 
at an annual rate of 12,684,000 tons, as compared with 
13,619,000 tons for the corresponding month of last year. 
Pig iron was produced at a rate of 7,378,000 tons a year 


in May last, against 7,860,000 tons in May, 1946. 
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THE INSTITUTE OF 
METALS. 


A spPkcIAL general meeting of the Institute of 
Metals, for the presentation of several papers, was 
held at the Institution of Civil Engineers, London, 
on the morning of Thursday, May 22, the day after 
the May Lecture. The President of the Institute, 
Colonel P. G. J. Gueterbock, C.B., D.S.0., M.A., 
occupied the chair, and, at the outset, made several 
announcements affecting the future of the Institute, 
which were dealt with in ENGINEERING on page 457, 
ante. 


Errect oF BISMUTH ON COPPER. 


The first two papers on the agenda, namely, 
““The Mechanism of the Embrittlement of De- 
oxidised Copper by Bismuth,” by Dr. E. Voce and 
Mr. A. P. C. Hallowes, of the British Non-Ferrous 
Metals Research Association, and ‘The Micro- 
structure of Wrought Non-Arsenical Phosphorus- 


Deoxidised Copper Containing Small Quantities of 


Bismuth,” by Mr. T. H. Schofield and Mr. F. W. 
Cuckow, of the National Physical Laboratory, were 
presented in turn and discussed jointly. The 
authors of the first paper stated that they had 
determined the mechanical properties of coppers 
containing up to 0-01 per cent. of bismuth, by 
means of notched-bar tests at temperatures of up 
to 850 deg. C., and by notched-bar and reverse- 
bend tests after quenching from similar tempera- 
tures; the coppers tested by reverse bending 
contained up to 0-03 per cent. of bismuth. Bismuth 
contents as low as 0-001 per cent. were found to 
cause some embrittlement of copper at tempera- 
tures between 450 deg. and 600 deg. C., although 
specimens tested at room temperature, after quench- 
ing from this range, only showed embrittlement 
when the bismuth content was 0-002 per cent., 
or more. Both the degree of embrittlement and 
the range of temperature over which brittleness 
existed were found to increase with the bismuth 
content. The embrittlement was also influenced 
by the grain-size of the copper, the efficiency of 
the de-oxidation of the original melt, the residual 
phosphorus content of the copper, and the presence 
of bismuth vapour in the annealing atmosphere. 
The experimented facts led to the conclusion that 
the agent responsible for embrittlement was ele- 
mentary bismuth present in the form. of a thin film 
at the grain boundaries of the copper, and that at 
temperatures above 600 deg. C. an increasing amount 
of bismuth passed into solid solution in the copper. 

In the seeond paper, on the microstructure of 
wrought copper containing small quantities of 
bismuth, the authors stated that the brittleness of 
cold-worked non-arsenical phosphorus-deoxidised 
copper containing small quantities of bismuth after 
quenching from 550 deg. C. appeared to be associated 
with films which were mainly present in the grain 
boundaries and were revealed by electrolytic 
polishing. Material quenched from 750 deg. C. 
was not brittle and did not show such films. More- 
over, brittle material showing films could be ren- 
dered ductile and free from films by quenching from 
750 deg. C. The precise nature of these films had 
not been established, but it was probable that they 
consisted of bismuth or a constituent containing 
bismuth. 

The discussion was opened by Mr. E. A. G. 
Liddiard, who stated that the first paper had been 
written in response to a severely practical question 
which related to how much bismuth could be 
tolerated in copper. Mr. G. L. Bailey, who spoke 
next, stated that he had discussed this paper with 
Dr. F. N. Rhines, of the Carnegie Institute of 
Technology, Pittsburgh, U.S.A., who had asked 
him to read a contribution to the discussion. 
Professor Rhines wrote that the authors’ conclusion 
that a mono-atomic grain-boundary film of bismuth 
could be responsible for the embrittlement observed 
must be regarded as questionable. Future work 
on the subject might include an exhaustive metallo- 
graphic study of the process and also the carrying 
out of tensile tests at elevated temperatures and 
with various controlled rates of loading. The next 
speaker, Mr. D.. McLean, said that, like most sub- 
stantial pieces of work, these papers settled a 





number of long-standing questions, and also raised 
a number of fresh problems. 

Mr. G. L. Bailey, who spoke again in the discus- 
sion, said that at the British Non-Ferrous Metals 
Research Association they were faced with the 
problem of whether they should publish the work or 
hold it up until such time (if ever) as they could 
| finally verify or destroy the conclusions they had 
| reached temporarily. They had taken the view that 
| to publish the paper in order to obtain adequate 
discussion upon it would probably be the best thing 
todo. The next speaker, Dr. A. G. Quarrell, stated 
that while the experiments described by the authors 
had pointed to the conclusion that there was a 
definite solid solubility of bismuth in copper, the 
value being different for each temperature, this con- 
clusion might have been reached owing to the fact 
that they had carried out their experiments under 
closely-controlled conditions, so that there was a 
similar concentration of bismuth on the outside of 
the specimen in almost every case. Had they 
varied their experimental conditions more, they 
might well have found a corresponding variation in 
the apparent solid solubility. 

Professor C. H. Desch, F.R.S., referring to work 
carried out by him 40 years ago, stated that he had 
noted that where specimens contained a larger 
proportion of oxygen than usual, the bismuth in the 
grain boundary was always bordered by a narrow 
band having etching properties slightly different 
from the rest of the copper. It seemed worth while 
to make some experiments with single crystals of 
copper to find whether there was a greater adsorption 
of bismuth vapour by one type of face than by 
another. In the case of certain non-metallic 
crystals there was an extraordinary difference in 
adsorptive power between different faces of the 
same crystal. The next speaker, Mr. A. J. Murphy, 
said that some metallurgists suggested that oxygen 
played an essential part in the mechanism of the 
embrittlement of copper by bismuth, while the 
authors did not take that view. The meeting had 
been told how difficult it was to be sure, in any 
experiment made with copper, that oxygen was 
absent. The classical example of embrittlement 
by bismuth was gold, and it was also known that 
gold did not react with oxygen. The issue might 
therefore be settled quickly if the authors would 
repeat some of their work using gold in place 
of copper. The three or four critical experiments 
made might be done again and if the bismuth 
produced the brittleness in gold under the same 
conditions, it could be decided for certain that 
oxygen was not playing a part. 

Dr. E. Voce, in reply, stated that no work had been 
done on the gold-bismuth system, firstly because 
they did not possess any gold and secondly because 
gold did form a compound; that system, there- 
fore, would not be quite comparable with the one 
under discussion. Mr. F. W. Cuckow also replied 
briefly, after which Colonel Gueterbock said that 
the paper by Dr. Voce and Mr. Hallowes not only 
described some very important observational work, 
but had stimulated discussion on theory. The work 
on the electron microscope had shown some of the 
difficulties of an interpretative nature which this 
new tool presented. 


EFFECT OF ZINC ON CORROSION OF MAGNESIUM. 


“‘ Investigations on the Effect of Zine on the 
Corrosion of some Magnesium Casting Alloys ” was 
the title of the next, and last, contribution con- 
sidered. It was by Mr. F. A. Fox, who is now 
assistant director of research, British Welding 
Research Association, London, but who was chief 
metallurgist to Magnesium Elektron Limited, when 
the paper was submitted to the Institute for publica- 
tion. When presenting the paper at the meeting, 
Mr. Fox said that he had carried out corrosion tests 
on unprotected magnesium-8 per cent. and 9-5 per 
cent. aluminium alloys with varying zinc contents, 
made in both high-purity and normal-purity mater- 
ial. Immersion in 3 per cent. sodium chloride 


solution had been mainly employed, but some 
atmospheric-exposure tests had also been made. 
For the metal of normal purity it had been found 
that zinc additions were beneficial to the corrosion 
resistance as tested by immersion, provided that 
the zinc content was not appreciably below 0-4 per 








cent. It was not of much value, however, to add 
zinc in amounts above approximately 0-5 per 
cent., especially in the case of fully heat-treated 
material, although for the as-cast and the solution. 
treated states, the higher zinc alloys were rather 
better than the lower-zinc alloys. In the case of 
atmospheric exposure, the varying zinc content of 
the alloys did not affect the results greatly, but the 
state of heat-treatment had a different effect on the 
corrosion resistance from that during total immer. 
sion. For the unprotected magnesium-5 per cent, 
aluminium alloys of higher purity, the addition of 
zinc reduced the resistance to salt-water attack, 
Corrosion-potential determinations had been mide 
on the alloys of higher purity, and it was found that 
the addition of zine resulted in an elevation of the 
potential. It was concluded that the zine reduced 
cathodic polarisation, probably by increasing the 
available cathodic area. 

The only speaker in the discussion, Mr. A. J. 
Murphy, said that it was interesting to note that the 
Americans, who favoured a high-zine content, were 
the first to attach importance to high-purity mag- 
nesium, while we, in this country, who for long 
favoured the lower zinc, were slow in accepting the 
importance of high-purity magnesium. The effect 
of the paper was to demonstrate that while zine was 
beneficial in low-purity magnesium it was harmful in 
high-purity magnesium. He was not altogether 
happy concerning the inclusion in the paper of 
results on specimens in which the surface had been 
prepared withemery paper, and he wondered whether 
it would not be better to disregard them as being 
vitiated by surface contamination with iron. In a 
brief reply, Mr. Fox stated that the effect of No. 1 F 
emery paper, glass paper and pumice powder had 
been studied and it had been found that, for im- 
mersion tests of the kind adopted, there was no 
significant difference with iron contents of the order 
of 0-03 per cent. There was, therefore, justification 
for including these results in the paper. 

The President then thanked the authors of all the 
papers for their contributions and declared the 
meeting closed. 





THE OERLIKON ‘ ELECTROGYRO” 
VEHICLE. 


THE methods now employed for the electrical pro- 
pulsion of vehicles are, broadly speaking, of two kinds : 
those in which the necessary energy is obtained from 
a central power station and those in which it is generated 
or stored on the vehicle itself. The first class, of course, 
includes the majority of main line and suburban and 
tram and trolley *bus systems, which are operated either 
by single-phase current at low frequency (15 or 16% 
cycles per second) or by direct-current. The second 
comprises Diesel-electric or secondary-battery vehicles 
of various kinds. The disadvantagesof the first class are 
that the necessary power cannot be supplied from the 
standard three-phase network without the intervention 
of converting plant, while the overhead wires may be 
objectionable, especially in narrow and crowded streets, 
In the case of the second class, the weight and low 
efficiency are drawbacks to the use of battery vehicles, 
as is the fact that special charging arrangements are 
necessary. These disadvantages apply particularly on 
lines with light traffic, as well as where electric vehicles 
are used for shunting, haulage and such purposes as 
goods deliveries over short distances. Interest there- 
fore attaches to an investigation which has been 
carried out by Mr. B. Storsand of the Ateliers de Con- 
struction Oerlikon, Oerlikon, Switzerland, to provide a 
system of propulsion which will dispense with both 
converting plant and batteries. 

“The result is the ‘ Electrogyro”’ system, in which 
the vehicle is driven by the energy stored in a rotat- 
ing flywheel, this flywheel having been previously 
brought up to speed by an electric motor supplied from 
the mains. As shown in Fig. 1, opposite, which is a 
general view of a railcar that has been fitted experi- 
mentally with this system. The flywheel, which is of 
high-tensile chromium-nickel steel, is mounted with its 
axis vertical. It is carried on heavy ball bearings 
and is enclosed in a housing which is filled with hydro- 
gen gas so as to reduce the frictional losses while per- 
mitting electrical cooling. An illustration of this hous- 
ing is given in Fig 2, while the flywheel itself and the- 
rotor of the combined motor and generator are illus 
trated in Fig. 3. At starting, the flywheel is brought 
up to a speed of 3,000 r.p.m. by connecting the direct- 
coupled motor to the 220/380-volt three-phase 50-cycle 
mains. This motor has been designed so that its start- 
ing current is less than its normal full-load current 
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and the demand on the network is therefore low. To 
operate the vehicle, the motor is disconnected from the 
mains and is driven from the flywheel as a generator, 
the stator being excited by a bank of capacitors. The 
electrical output thus obtained is supplied to the 
driving motors which, as can be seen in Fig. 1, are 
underslung from the front end of the vehicle frame and 
operate the road wheels through chains. By the use 
of a pole-changing system a number of synchronous 
speeds can be obtained and these, combined with the 
normal] speed control of the driving motors, gives a 
range of control which is very flexible. 

Theoretical considerations, which have been con- 
firmed by tests, show that, with a flywheel weighing 
about 1 ton, a 10-ton railcar can be driven from about 
6 to 10 miles on one “ charge” and that a load of 
25 tons can be hauled about 5 or 6 miles. The 
frictional losses are low, a8 is shown by the fact that 
after the flywheel has been run up to speed it will 
run idle for from 10 to 15 hours before coming to 
rest. On the other hand, the present design is largely 
experimental and to obtain the best results from the 
technical possibilities of the system modifications will 
probably be necessary. It is not claimed that the 
system would be more satisfactory than the orthodox 
methods on densely loaded traffic routes, but it is 
thought that it may be employed for certain specified 
purposes such as haulage in works and mines and 
perhaps for that class of passenger transport in which 
comparatively short stages are involved. 


EXPLOSION OF A WATER-TUBE 
BOILER. 


Tue Ministry of ‘Transport % <9 of a Preli 

Inquiry (No. 3329), which has been issued nonce 
deals with an explosion which occurred in a water-tube 
boiler at Blackburn Meadows No. 2 generating station, 
Sheffield, on January 16, 1946. The explosion was 
attended by the death of two men and injuries to five 
others, so that it was a serious one. The accident did 
not arise from defects in material or improper work- 
ing of the boiler, but from what the engineer surveyor- 
in-chief to the Ministry of Transport fittingly refers 
to as a “ comparatively slight oversight’ in a cer- 
tain dimension. This error, however, gave rise to 
a very unusual set of conditions, and it is not im- 
possible that similar, or analogous, conditions may 
exist elsewhere, hence the desirability of drawing 
attention to them. The nature of the accident was 
the blowing out of the expanded end of a downcomer 
pipe from its header during full-load operation. The 
boiler was made to the designs of the Stirling Boiler 
Company, Limited, 34-36, Farringdon-street, London, 
E.C.4, with which firm Messrs. International Combus- 
tion, Limited, 19, Woburn-place, London, W.C.1, 
were associated as regards the furnace front, chain-grate 
stoker and the supports for the header concerned. 

The boiler was of the Stirling water-tube type having 
two top steam drums, one at the front and one at the 
rear, and a bottom water drum at the rear. The 
furnace has a front water wall, the tubes of which are 
connected directly to the front steam drum, and also 
has a pair of side walls consisting of a screen of vertical 
tubes between the bottom and top headers, the latter 
being connected by a riser pipe to the steam drum. 
Consideration of the actual layout of the walls and 
pipes is not material here, the main point which calls 
for comment being that two downcomer pipes are led 
from the water drum to the bottom headers of each 
of the side walls. The rear downcomer is 3} in. in 
external diameter by 3 W.G. thick, while the front 
downcomer is 4 in. in external diameter by 4 W.G. 
thick. Both pipes are of solid-drawn steel. It was 
the end of the front downcomer on the left-hand side 
wall which was blown out of the header. The bottom 
header is situated at grate level, the vertical distance 
between its horizontal centre line and that of the 
water drum being 12 ft.44in. The horizontal distance 
between the vertical centre line of this drum and the 
header pipe centre is 21 ft. 0} in. The 4-in. diameter 
downcomer extends diagonally outside the boiler 
casing between the two points except for a horizontal 
part, about 18 in. long, which is connected with the 
header and at the time of the accident, passed through 
the casing and some brickwork; this short horizontal 
part, therefore, was not visible for most of its length. 

The downcomer was originally made in three pieces 
with flanged joints and, normally, considering its 
great length and its arrangement, was sufficiently 
flexible to allow for the expansion of the header longi- 
tudinally, which expansion would move the header 
end of the downcomer in a direction parallel to the 
side of the boiler. ‘This flexibility, however. appears 
to have been largely negatived by the fact that 
the hole in the casing through which the horizontal 
leg of the downcomer passed was not greater than 

in. in diameter. On the longitudinal expansion 














the bottom header, each time steam was raised, 
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contact was apparently made between the casing plate 
at the side of the hole and the horizontal leg. This 
action reduced the length of the downcomer so much 
that the inside the casing became, in effect, a canti- 
lever with a load of very great magnitude at its “‘ free ” 
end, and, since the length between the edge of the 
hole and the face of the header was so short, apparently 
about 13 im., there might be a tendency for the end of 
the pipe to describe an arc struck from the plate edge 
a3 a centre each time expansion of the header developed. 
Such a “rocking” action may be considered to 
have resulted eventually in the destruction of the 
bell-mouthed end of the pipe and to have cracked the 
expanded portion. At all events, this wrecking of 
the expanded end is what actually occurred, with the 
result that the pipe could no longer resist the blowing- 
out load due to the steam pressure. This, at the time 
of the accident, was about 625 lb. per square inch, and 
the boiler was being steamed at approximately its 
normal rating of 150,000 1b. per hour. 

The bottom header was made of solid-drawn steel 
and was of hollow square cross section, with 7} in. sides 
externally and walls 14 in. thick. The downcomer pipe 
hole was bored parallel through the full thickness of the 
header and the hole was formed with a central circum- 
ferential groove of ¥ in. radius. The expanding action, 
apart from forcing the pipe wail on to the periphery 
of the hole, alsodrove it into the groove and, in addition 
to this, the end of the pipe was bell-mouthed inside 
the header for a distance of approximately } in. from 
the inner face of the header wall. The report states 
that no exception could be taken either to the method 
of expanding the pipe or the workmanship, design 
and material. Examination of the end of the blown- 
out pipe showed a circumferential fracture about 
half way round close to the inside face of the header 
and most of the material of the bell-mouth had 

i The trouble seemed to have existed for 
some considerable time and, moreover, there was evi- 
dence of erosion due to leakage. Leakage would not 
be very evident externally since most of the escaping 
steam would find its way into the furnace. The casing 
and brickwork were, of course, damaged by the explo- 
sion, but it may be mentioned that the casing was 
#-in. thick and was rigidly attached to the supporting 
steelwork of the boiler. It must also be noted that the 
header, which is 24 ft. 8 in. long overall, was properly 
supported to give freedom of movement for expansion ; 
it was the downcomer pipe which had its movement 
checked. An examination of the right-hand down- 
comer expanded joint showed, according to the report, 
that complete failure of this pipe was impending. The 
report gives much fuller detail than is possible in the 
above brief review, and of particular interest is the 
description of the steps taken to repair the boiler, 
which had been in operation since March, 1936, and to 
remove the causes which might give rise to a repetition 
of the accident in all the boilers of the group. The 
report is published by H.M. Stationery Office, and may 
be obtained there, or from any bookseller, at the price of 
4d. net. 








BrrrisH Foop MACHINERY MANUFACTURERS’ ASSOCIA- 
TION.—The newly constituted British Food Machinery 
Manufacturers’ Association. formerly the Food Machinery 
{ndustrial and Export Group, of which Mr. Norman 
Neville, O.B.E., is director, has been admitted to member- 
ship of the British Engineers’ Association. Mr. Neville 
is also director of the British Chemical Plant Manufac- 
turers’ Association. Mr. E. H. Gilpin, of Messrs. Baker 
Perkins, Limited, is chairman of the new Association 
and Dr. E. H. T. Hoblyn, M.B.E., is the secretary. The 
address of the Association is 26, Portland-place, London 
W.1. (Telephone: LANgham 3121.) 





HANOVER TRADE Farr.—An announcement issued by 
the Foreign Office (German Section) states that the first 
export trade fair for the display of goods produced in 
the joint United Kingdom/United States zones of occu- 
pation in Germany will be staged in the Vereinigte 
Leichmetall Werke factory at Laatzen, some three miles 
from the centre of Hanover, from August 18 to Septem- 
ber 7. The fair will be housed in four large buildings 
having a total covered area of approximately 24,000 sq. m. 
The products displayed are expected to be available for 
export immediately, or within a reasonable time. They 
will include electrical machinery and equipment and 
electrical domestic appliances, fine mechanical and 
optical instruments, light-metal products and general 
agricultural, building, printing and food-processing 
machinery. The Joint Export/Import Agency and the 
Board of Trade Purchasing Agency will establish a 
bureau on the site to give advice to United Kingdom 
visitors on the handling of contracts. United Kingdom 
firms wishing to visit the fair should apply in writing to 
the Board of Trade, German Division, Imperial Chemical 
House, Millbank, London, S.W.1, giving details of the 
products they are interested in. Applications should 


be made as soon as possible, and not later than July 5. 








AUTOMATIC REGULATORS AND 
SERVO MECHANISMS. 
(Concluded from page 494.) 


Tue last paper at the meeting of the Convention on 
Automatic Regulators and Servo Mechanisms, on 
Tuesday evening, May 20, was by Mr. W. E. C. 
Lanpert on “ Naval Applications of Electrical Remote 
Positional Controllers.” In this a survey was made of 
some of the applications of all-electric servo mechan- 
isms for armament control purposes in the Royal Navy. 
These mechanisms had been developed owing to the 
need for the greatest ible measure of automatic 
operation in fire-control prediction and in the pointing 
of the in accordance with this prediction, in order 
to combat high speed aircraft and to make the fullest 
possible use of the continuously up-to-date location of 
the target by radar. The high performance servo 
motors of small or medium powers used for these pur- 
poses generally incorporated a direct-current split-field 
motor. In these the armature was supplied through a 
series resistance and the fields from a thermonic 
amplifier which was controlled by the servo trans- 
mission. On the other hand, an alternating current 
data-transmission train, consisting of a Magslip trans- 
mitter and re-setter was used to give a signal voltage 
the magnitude of which was proportional to the angular 
displacement between the controlling and controlled 
members, and the instantaneous polarity or phase of 
which was governed by the direction of misalignment. 
This “error” signal was fed to a thermionic valve 
amplifier where in the first stage it was compared with 
the phase of the supply voltage (which was the same 
as that fed to the data transmitter), and then used to 
disturb the balance of a pair of valves in push-pull. 
The direct-current output from these valves, after 
further amplification, was fed to the split-field windings 
of the servo motor. To reduce hunting and overshoot, 
capacity-resistance networks were incorporated to 
give a phase advance to the controlling signal. One 
example of split-field motor servos was for the remote 
control of 20-in. searchlights. Other types of equip- 
ment used were the transductor > amplifier) and 
thyratron servos, as these could used to provide 
—— greater than that obtainable from the split 

eld motor. 

The first paper read at the meeting on Wednesday 
afternoon, May 21, was by Professor A. A. Hall on 
“The Use of Servo Mechanisms in Aircraft.” The 
main use of servos in this connection, he said, was due 
to their property of amplifying very small physical 
changes. This was particularly important in the case of 
gyroscopes and pneumatic capsules for air-speed indica- 
tion where it was necessary to feed the information 
derived into computing mechanisms. The automatic 
pilot was an example of a gyroscope-controlled servo 
mechanism, since it enabled deflections or forces to be 
applied to the control surfaces of the aeroplane in pro- 
portion to input signals which were functions of the 
amount of the departure of the aeroplane from its set 
condition and of the first and second time-derivatives 
of that departure. The deflection was applied in such 
a direction that the aeroplane was b t back to its 
original state of flight. The datum lines against which 
the errors were measured were usually provided by a 
vertical-seeking datum gyroscope and a north-seeking 
datum gyroscope. These units erence per only very 
small forces w: deviations occurred, so that ampli- 
fication of the error ‘signal was necessary. e 
mechanism of the British Mark XIV bomb sight illus- 
trated i use of servo oe which ayy the 
motion of pressure capsules. method of aiming 
bombs from an aircraft was to add together the vectors 
representing the velocity of launch of the bomb relative 
to the air (the aircraft’s air speed), the velocity of the 
air relative to the ground (wind), the mean vélocity of 
fall of the bomb (a function of the height) and the mean 
velocity due to air resistance. These could be set up 
by hand and a certain amount of computation, but this 
meant that the aircraft m tain the set conditions 
between the time of setting and the time of release. 
This serious limitation on the aircraft’s tactical freedom 
was removed if the height and air-speed vectors 
were set automatically and continuously by servo 
mechanism operated by bellows fed with pressure from 
the aircraft’s airspeed indicator and altimeter, and if 
the wind vector was maintained at the correct absolute 
direction by a remote drive from the: aircraft’s gyro- 
statically stabilised compass. This principle was used 
in the Mark XIV bomb sight, the power output of each 
servo unit being about 5 watts. The output member 
was located to within about 0-5 per cent. of the total 
travel. Summarising the devel t of servo- 
mechanisms for use in aircraft it might be said that, 
in the low power class, all-electric systems were not 
competitive with pneumatic ms in 1939, but 
that they now led the field were likely to have 
mony ee es In the 1,000-watt class 


all ric systems were still at some disadvantage in 
comparison with hydraulic systems. 
The second paper at this meeting was by Mr. G. H. 








Rosingies on ‘ Theoretical Foundations of Pr 
Control.” In this, emphasis was placed on the theagp 
of damping control systems, such as the automatic 
control of a distillation column or an air-conditionj 
plant. The basic system was composed of a controlled 
condition (temperature, pressure, etc.), a device for 
measuring the value of this condition, apparatus capable 
of effecting’a change in this value and a controller. 
One of the most important factors in determining pro. 
cess control performance was that the full effect of 
any control action was not immediately felt by the 
controlled condition. This was termed “ eww lag" 
or “ process lag.” Furthermore, the value detected by 
the measuring element lagged behind its true value, 
giving a “ measurement lag.” For the purpose of a 
general analysis, both these lags could be considered 
together, as it was the detected value that was actually 
being controlled. The effect of the two lags could be 
demonstrated by disconnecting the controlling instru. 
ment from the regulating unit and operating latter 
in an arbitrary manner, taking note of the response, 
It would be found that if the regulating unit were 
oscillated the response was also oscillatory, but lagged 
by an amount de t on the frequency of the 
impressed oscillation. If the frequency were increased, 
the Pas ome of the response was also attenuated. 
It thus be seen that the obstruction offered had 
something in common with a complex impedance. If 
a plant characteristic were linear and had constant 
parameters a sinusoidal potential correction would 
produce a sinusoidal response. The lag could then 
be represented by a phase angle and the amplitude by 
vector lengths. In view of the fact that the itude 
of the potential correction could be varied by the con- 
troller it was useful to consider the amplitude of poten. 
tial correction required to give unit response amplitude 
at various frequencies.. This could be displayed by 
plotting the locus of the potential correction vector, 
and was, in effect, a plot of amplitude against phase 
angle. This type of curve led directly to the examina- 
tion of control stability. The basic types of control 
action might be taken as on-off, proportional, integral 
(floating) and derivative (rate of change). 

When the plant system was known, the control 
system equation could be set up for any of the basic 
types of control and the control performance deter- 
mined. In most applications, disturbing conditions 
were present and might be continually varying. When 
the necessary data were available the control perform- 
ance resulting from specific changes in load could be 
calculated, To effect improvement in damping it was 
frequently necessary to add derivative, or-even propor- 
tional plus derivative, control. The theoretical solution 
of Rs | actual process control problem generally in- 
vo a@ complicated combination of component 

and auxiliaries about which it was seldom 
feasible to secure the data necessary for mathematical 
analysis. Nevertheless, it was desirable that an 
attempt at an approximate analysis should be made 
with a view to improving the “ controllability ” at the 
design stage. In this the most outstanding 
— need was for more published data on the pre- 
ormance and adjustments of actual process control 
systems. 

The evéning session on Wednesday, May 21, opened 
with a paper on “ Automatic Voltage Control of 
Generators,” by Mr. C. Stewart. Owing to the wide 
range of automatic voltage regulators available, only 
the governing factors in their design and the various 
ways adopted to achieve suitable control were de- 
scribed. For this purpose, regulators were classified 
in three main groups: those of the direct-acting type, 
which performed thcir functions by direct variation of a 
resistance in an exciting field winding system (rheostatic 
and carbon-pile types); those of the pulse type, in 
which the excitation was controlled by variations in the 
frequency and amplitude of the pulses applied to the 
field winding (vibrating contact and electronic relays), 
and those of the quiescent type where a load charge 
—— a relay of the second type to give field forcing, 
while simultanecusly a first type regulator adjusted the 
field winding rheostat to its correct position when the 
pe resumed its quiet state. The advantages 

defects of the first group were comparatively slow- 
speed operation, but a complete absence of wear and 
expenditure of electrical energy with steady load condi- 
tions. In the second group, the wear was continuous, 
but the operation was rapid, while in the third there 
was continuous wear on some of the parts and the 
Operation was also rapid. To transmit the necessary 
information to the regulator it was necessary to have 
some voltage sensitive device. Again, three principal 
types were available: thé force-exerting electromag: 
netic relay (solenoid magnet, moving coil and torque 
motor); the electrical detector circuit (non-linear 
bridge), and the balanced relay with a moving contact 
co-operating with two fixed contacts. 

As in all types of servo mechanisms, automatic voltage 

rs must be designed to prevent hunting, and 
each regulator therefore needed some form of anti- 
hunt device of a form suitable to its type of voltage- 
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sensitive device and control system. This could be 
carried out by employing some form of damping. For 
relays with a stroke action, é.e., solenoid or moving-coil 
relays, @ convenient form was the piston moving in a 
dashpot with oil or air as the damping medium. The 
rotary action type could be damped by an eddy- 
current disc, which was connected to the torque-motor 
spindle through an elastic coupling, An alternative 
method was to provide electrical a by means 
of a feed-back network. The use of the latter, however, 
was limited, owing to its effect on the field-forcing 
properties of the relay system. The excitation range, 
or the ratio of maximum to minimum exciter voltage, 
was an important factor in the design of a regulator. 
It might vary from 3 to 1 to 20 to 1, according to 
conditions, and this presented a problem both for 
hand and automatic regulation. Wide excitation 
ranges, in fact, affected all forms of control because 
the floor voltage, being such a small percentage of the 
ceiling voltage, approached the exciter residual voltage 
value. In the case of synchronous-condenser equip- 
ments, indeed, control was sometimes expected below 
the residual value. Infinite resistance was required in 
the exciter field circuit to reduce the exciter voltage to 
the residual value, and control in this region was 
impracticable by regulation alone unless some cumber- 
some form of Wheatstone bridge or reversible voltage- 
divider were used. 

The second paper read at this session was by Mr. 
B. Adkins on “ Amplidyne Regulating Systems.”” This 
gave an account of the theory underlying this machine, 
which is a cross-field excited direct-current generator 
with a field input much smaller than that of the normal 
generator. Because of this property, it can be used 
as an automatic regulator for a wide variety of indus- 
trial equipments.* 

On Thursday, May 22, the first paper at the after- 
noon meeting was by Mr. Ll. Young on “ Automatic 
Control Applied to Modern High-Pressure Boilers.” 
The developments incidental to increased boiler capa- 
city, the author said, had drawn attention not only 
to the need for accurate and quickly responding me- 
thods of control, but also to the limitations of manual 
operation and the advantages to be gained by the use 
of automatic devices. Automatic boiler control could 
not, however, replace the trained operator, the roles 
of each being complementary. The purpose of auto- 
matic control was to detect changes in conditions and 
to make routine adjustments to the fuel and air supply 
in accordance with load and combustion efficiency 
requirements. The duty of the operator was to 
supervise conditions in general and to carry out those 
adjustments which could not be measured, but which, 
in general, depended on visual operation, such as fuel- 
bed conditions in stoker-fired boilers and flame condi- 
tion in pulverised fuel-fired boilers. The essential 
requirements of the simplest form of automatic boiler 
control were that it should maintain a constant steam 
pressure at a selected point in the steam circuit, a 
constant suction in the combustion chamber, and the 
correct ratio between the fuel and air supply, so as to 
achieve the most efficient combustion at all loads. It 
should also provide means of manual distance control 
of the ancillary equipment from the control panel for 
starting up and manual control for emergency opera- 
tion. The specialised mechanisms necessitated by plant 
requirements and by the different forms of motive 
power were numerous and only the standard apparatus 
employed in a compressed-air system was described. 

In applying a system of automatic control to a 
boiler plant, the designer must know the characteristics 
of the boiler itself, the anticipated loading of the power 
station, and the limiting features of the note 
design. One of his most important duties, however, 
was the co-ordination of the various items of boiler 
ancillary equipment (all of which usually had different 
characteristics), so that the re-adjustments demanded 
by the operation of the controlling devices produced 
those changes in fuel and air supply which would 
satisfy load and efficiency requirements without hunt- 
ing. It was also important to remember that when 
applying automatic devices to boiler ancillary equip- 
ment, the duty on the gear was much more severe 
than when manual control was used, as the control 
caused constant movement of the parts in fulfilling its 
duty of correcting every departure from the specified 
conditions. 

All boilers fired by fuels in suspension had a number 
of common characteristics which determined the funda- 
mental principles to be followed in applying automatic 
control. The absence of any appreciable fuel reserve 
in the furnace and the resultant sensitivity of the unit 
to changes in fuel and air supply necessitated a close 
control of the fuel supply, while the fact that the fuel 
must be burned in suspension and in a relatively short 
space of time demanded that the air requirements 
should be accurately met. It was therefore advisable 
to control the fuel and air simultaneously in accordance 
with the load demands, and subsequently to readjust, 





if necessary, the forced-draught fan output so as to 
maintain efficient combustion conditions, and the 
induced-draught fan output so as to maintain the 
required suction in the combustion chamber. Insofar 
as the automatic control of stokers was concerned, the 
control gear must be designed so that many different 
coals or mixtures could be burnt. Advantage could be 
taken of the fuel available on the grate and load 
variations were obtained by controlling the output of 
the forced-draught fan. Simultaneously the stoker 
speed was readjusted through a controller incor- 
porating either the fuel/air ratio or the steam/air 
principle. Subsequently, the induced-draught fan was 
adjusted to maintain the desired suction in the com- 
bustion chamber. The problem of steam temperature 
was of a complex nature and was affected by many 
factors which were not controllable in themselves. 
Some direct means of control was, therefore, frequently 
introduced to influence the steam temperature. Of 
these, the one most suitable for automatic control 
involved the cooling of the steam by passing a propor- 
tion over surfaces cooled by water from the boiler 
drum or by the injection of water through spray 
nozzles. The steam temperature could then be con- 
trolled by a thermostat in combination with two or 
three control elements—air flow, water flow to spra 
nozzle and steam temperature—the object of which 
was to eliminate the time lag in the response of the 
steam temperatures to changes in cooling effect. The 
air flow, representing the boiler load, applied the 
primary element of control, while the water flow to 
the spray nozzle provided a stabilising effect in which 
the time lag in the superheater could be taken into 
account. The thermal element located at the secondary 
superheater outlet provided an over-riding control 
from the steam temperature. Owing to the high propor- 
tion of steam contained below the water surface of 
boilers operating in the region of 600 Ib. per square inch, 
the water level was extremely sensitive to changes in 
firing rate and load. Drum water level alone could 
not, therefore, be taken as a measure of the quantity 
of water in the drum. The relatively small drums of 
boilers operating at 1,200 Ib. to 1,400 Ib. per square 
inch demanded a very fast-acting form of control to 
cope with fluctuations in load. neither case could 
the control system be based on drum level alone, and 
methods had, therefore, been developed which incor- 
porated the measurement of steam flow with boiler 
drum water level with the addition, in the case of large 
high-pressure boilers operating on fluctuating load, of 
the control of the flow of the water to the boiler. 

A paper on “ Automatic Control in the Chemical 


Industry ” was then presented by Messrs. J. W. Broad- 
hurst, F. C. Broderick, A. W. Foster and G. H. 
Wheeldon. The main body of chemical plant was 


designed at a time when automatic controls were 
comparatively trivial. To-day it was probably true to 
say that on old and new.plant each point was 
for its suitability for automatic control and that such 
controls were installed wherever a well-tried design 
was available. The selection of a measuring element 
was the greatest difficulty at the present time, as 
might be illustrated by describing the control of the 
concentration of butane in propane, which was the main 
product of a distillation column. The preferential 
absorption of infra-red rays of a given wavelength by 
butane gas provided a suitable physical measurement 
of sufficient speed, sensitivity and reliability. Instru- 
ments which would carry out the measurement and 
give an electrical output suitable for operating control 
equipment had been developed, but the protection of 
the apparatus from the harmful effects met with in 
plant use was difficult. It was also difficult to obtain 
a truly — sample from the liquid pro 
stream nd to reduce the sampling lag to a value whi 
allowed good automatic control. For probably 90 per 
cent. of the applications, measuring equipment could 
be employed with results which were satisfactory by 
resent standards. In general temperature, pressure, 
ow, depth, thickness and a considerable range of 
analysis methods were provided by this equipment, the 
chief difficulties being due to measuring lag and unsuit- 
able design for the working conditions met with. 

The chemical industry used hydraulic, pneumatic 
and electrical types of control equipment, as well as 
the direct-operated forms. Pneumatic designs had 
made the most headway in recent years, owing to their 
preponderant use in the oil industry, and proved 
capable of meeting most requirements. The use of 
hydraulic mechanisms was mainly confined to boiler 
control and to the operation of large valves or dampers 
and certain classes of heavy machines. Designs 
employing oil had been found particularly reliable and 
easy to maintain. In the chemical industry the use 
of electrical controllers was largely restricted to such 
plant as electrically-heated furnaces and electrically- 
driven machinery. The almost universal use of the 
air-o ted controller was not fortuitous, but was due 
to the fact that the fluid-operated dia) valve 
was cheap to install and easy to maintain. Fireproof- 





* ENGINEERING. vol. 162, page 103 (1946). 


ing requirements also rendered it preferable to electrical 


operation ; and it was simple to design and build, in 
order to deal with the long process lags which were 
normally encountered. With the advent of the elec- 
tronic self-balancing potentiometer, however, an 
opportunity had occurred for introducing a completely 

trical control system. Nevertheless, unless a new 
type of electrically-operated valve were developed, 
which would be more economical to install and would 
give satisfactory service with no more maintenance 
than was normally required by the diaphragm type, 
it was unlikely to be employed in the chemical industry 
to any extent. An alternative was to employ a com- 
pletely electrical control system with an air-operated 
valve, thus taking advantage of the lower transmission 
lag and higher precision of the former. A further 
advantage would be that the final electro-pneumatic 
servo would only have to operate at a low power level 
on the electrical side. 

The first paper read at the meeting on the evening 
of Thursday, May 22, was on “ Industrial Electronic 
Servo and Regulator Systems” by Messrs. E. W. 
Forster and L. C. Ludbrook. E ience of electronic 
servos in industry since 1932 and under arduous 
military conditions since 1939 indicated that correctly 
energised ea would give at least ten years’ 
service under heavy industrial conditions, with main- 
tenance confined to occasional valve replacements and 
routine attention to auxiliary contacts. Failures of 
components would be insignificant up to 15 years life. 
Transient and steady-state error of linear continuous- 
control servos could be readily icted and the use 
of electronic amplifiers permitted close approach to the 
known fundamental limits. Non-linearity seldom im- 
tp accuracy in the normal range, but was necessary 
or good recovery from disturbances exceeding this 
range. It could be introduced readily at the required 
signal level in electronic amplifiers. Electronic position- 
control servos, which had been highly developed for 
military purposes, appeared essential to future nuclear- 
power plants and were immediately applicable to mech- 
anical problems of heavy industry. Electronic voltage 
regulators of the thyratron type had been used since 
1935 for controlling the voltage of generators, not only 
for special testing installations requiring voltage regula- 
tion to within + 0-1 per cent , but also for controlling 
the voltage of large alternators in power stations. Elec- 
tronic speed regulators were used for controlling the 
speeds of direct-current motors by varying the shunt- 
field current, the armature voltage, or a combination of 
both. Motors of 4,000 h.p. were being controlled by 
acting on the shunt field of the generator supplying 
their armature power. Speed control of alternating- 
current commutator motors of the Schrage type was 
achieved by the automatic operation of the brushgear- 
shifting motor. 

The second paper was on “ Electronic Servo Simu- 
lators,” by Messrs. F. C. Williams and F. J. U. Ritson. 
This presented an outline of a method which would 
allow automatic-control systems to be studied experi- 
mentally by means of an electronic apparatus known as 
a simulator. This was constructed so as to have the 
same characteristic equation as the control system. 
The apparatus might be used to predict the response of 
the control system to the usual standard input signals, 
such as step function changes in the value of the input 
quantity or of its derivative, or to the more complex 
input signals encountered in actual use. The method 
was valuable in cases where these responses were 
difficult to calculate because of the complexity of 
the control system or because it contained non- 
linear elements. Simulators might be broadly classi- 
fied into two categories: those in which the time 
scale was such that any transients occurred slowly 
enough to be recorded by an operator reading a meter 
or on a recording instrument ; and those in which they 
could only be recorded with an oscillograph. These 
“* fast” simulators were often operated at a recurrence 
frequency of, say, 50 cycles per second, and were then 
called “ repetitive’ simulators. Details were given 
of a simulator for a remote position control servo 
mechanism in which direct-current error si were 
used and which was powered by a split-field direct- 
current motor. The servo was stabilised by the 
addition of a time derivative of error to the error signal, 
often called phase-advance stabilisation. The input 
shaft of the servo turned the slides of a potentiometer, 
the winding of which was supplied with a direct- 
current voltage. The slides provided a voltage pro- 
portional to its angular departure from the centre of 
the potentiometer winding. The servo output shaft 
drove a similar potentiometer and, if the sense of the 
voltage applied to its winding were reversed, the angular 
error between the positions of the two slides, and 
therefore between the input and output shafts, might 
be found from the two potentiometer voltages by simple 
addition. In any event, oe - ing unit” 

uced an output or error voltage which was passed 
see . 7 aeeeke »” network and, in turn, 
provided a second output voltage. The latter drove the 
amplifier which supplied the control field current of 
the servo motor 
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FLOATING CAISSON FOR THE 
PORT OF LE HAVRE. . 


Tue floating caisson illustrated on this and the 
opposite pages, snd on page 548, was constructed at 
the Barrow-in-l‘urness yards of Messrs. Vickers-Arm- 
strongs Limited, and it is the larger of two designed to 
function as entrance gates for two of the dry docks at 
the Port of Le Havre, its size is exceeded only by the 
entrance caisson of the great dock at Sydney, Aus- 
tralia. The caisson has a length of about 132 ft. 10 in. 
(40-5 metres), a height, from keel to top deck, of 
about 58 ft. 10 in. (18 metres), and a width of about 
27 ft. 10 in. (8-5 metres). The draught is 26 ft. 5 in. 
(8-05 metres), and the displacement is 2,734 tons 
(2,777 metric tons). The general construction is shown 
in Figs. 1 to 3, on this page, but before describing it 
in detail the reasons for its employment may be 
explained. When the Germans were compelled to 
evacuate Le Havre in 1944 they did their best to 
destroy the port as a whole, demolishing the docks, 
warehouses, railways, quays, bridges and handling 
appliances. In June, 1945, the work of reconstruction 
was initiated by an approach from the French Minister 
of Public Works and Transport to the British Ministry 
of Works, to ascertain what assistance could be given 
by the United Kingdom in the restoration of the 
Channel Ports in general, and of the Port of Le Havre 
in particular. The British Government referred the 
question to British industry, one result of this action 
being that the French Government allocated the con- 
struction of the two caissons mentioned above to 
Messrs. Vickers-Armstrongs Limited. 

The icular caisson now being dealt with was for 
the No. 7 Dry Dock at Le Havre, a plan of which dock 
and its approaches is given in Fig. 4, opposite. As will 
be clear from the contour of the walls in this illustration, 
this dock was destroyed by mines placed in the walls and 
in the existing entrance caisson, and by scuttling two 
ships and a dredger in the dock itself. It will be apparent 
also that at least one large crane was thrown into the 
water. The first step towards reconstruction was, 
clearly, the sealing of the entrance by the new caisson 
to enable the dock to be pumped dry. This has now 
been done and the excellent seal resulting will enable 
the three vessels in the dock to be dealt with and the 
walls to be repaired. When this work is completed, the 
dock will be available for the liner Liberté, previously 
the Europa. This vessel, it will be remembered, broke 
from her moorings during a violent gale in December, 
1946, and was carried across the tidal basin, colliding 
































with the wreck of the Paris, which had suffered from 
@ disastrous fire in 1939. The Paris, it will be seen 
in Fig. 4, lies on her side near the north quay of the 
basin while the Liberté is resting upright on the 
harbour bottom in a position farther out from the 


same quay. It will be obvious that the situation of 
these two vessels greatly complicated the work of 
bringing the new caisson to its site, and this will be 
still more evident from Fig. 5, on page 545, which 
shows the operation of manceuvring the caisson into 
its withdrawal recess preparatory to traversing it into 
place across the dock entrance. 

After the placing of the order for the caisson, the 
construction was proceeded with as rapidly as possible, 
and it was launched at Barrow-in-Furness on Janu- 
ary 24 of this year by M. Courtaigne, head of the 
French Mission in London. An unusual meth<cd of 
launching was adopted, namely, with the caisson lying 
on its side, the main reasons for this procedure being, 
firstly, technical, connected with the welding processes 
and, secondly, a tall comparatively thin structure, 
standing on its base before launching might be sub- 
jected to dangerous wind pressure. The structure was 
thus put into the water in a position analogous to a 
raft, and may be compared in mass to two destroyers 
launched together. Once in the water, however, it 
had to be righted into its normal position, this being 
achieved by adding the permanent ballast, which con- 
sists of concrete and surplus six-pounder anti-tank 
projectiles. Suitable adjustments were also made to 
the water ballast. Although a somewhat delicate 
operation, the uprighting was carried out successfully 
and the caisson was stabilised at its working draught of 
26 ft. 6 in. On completion of fitting out, the caisson 
started on its voyage from Barrow to Le Havre on 
February 25, reaching its destination, after meeting 
heavy easterly gales, on March 12. Since the free- 
board was over 32 ft. the task was somewhat hazardous. 
The tow was effected by Messrs. William Watkins, 
Limited, Liverpool, two 900-h.p. tugs being employed, 
one on the tow rope and the other standing by. They 
were in touch by wireless during the voyage with both 
the country of departure and that of arrival. 

The first stage of the manceuvring into position from 
the tidal basin is illustrated in Fig. 6, opposite, reference 
being made also to Fig. 4. The stern of the capsized 
Paris is visible on the right in Fig. 6, while on the left 
is the structure indicated as “‘ masonry buttress”’ in 
Fig. 4. The caisson in the centre is in charge of tugs 
fore and aft. The course followed is indicated in Fig. 4 ; 
apart from the proximity of the stern of the Paris to the 
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masonry buttress, there was not a great 
deal of room between the stern of the 
sunken Liberté and a dolphin in the basin. 
The next stage of the operation can be 
seen in Fig. 7, which should be examined 
in conjunction with Fig. 5. Direct entry 
between the buttress and the south wall 
of the entrance was regarded as just 
possible, but was not attempted, as the 
action of the wind on the large exposed 
surface of the caisson, and of the tide 
on the deep submerged portion, was too 
uncertain to risk the possible jamming of 
the caisson between the two points as it was being turned 
to the “‘ square ” position for longitudinal entry into the 
recess into which the caisson is withdrawn when the dry 
dock is to be opened tothe tidal basin. In consequence, 
the caisson was manceuvred as shown in Fig. 5, so that 
it could be turned and pushed sideways into the recess. 
The successive positions of the two tugs can be distin- 
guished by the reference letters A and B. The state 
of affairs shown in Fig. 7, is really worse than it appears 
to be, since part of the stern of the Paris is submerged. 
In fact, at one period there was only 10 in. clearance 
below water between the caisson and the stern of 
the wreck and the buttress. The depth of water was 
ample. The vessel just distinguishable in the back- 
ground of Fig. 7 is the grounded Liberté. 

Fig. 8, on page 548, shows the caisson safely warped 
into the recess. The south end of it is seen in the 
centre, on the left is the buttress and on the right the 
entry into the dry dock. The south end of the caisson 
can be seen on the left of Fig. 9, almost in contact with 
the south entrance wall, which is just visible, the larger 
area to the right, upon which the draught scale is 
painted, being the inner face of the caisson. The sills 
and side keels are of greenheart and are faced with 
matting fiade from woven 34-in. tarred-hemp ropes 
secured to the greenheart by clout-nails. It is this 
seal which appears as a tangled mass towards the 
left of Fig. 9. The surface of the caisson to the right, 
by its definite brush marks, shows the heavy layers of 
Bitumastic paint applied to it. Fig. 10 shows the 
final stage of placing the caisson in position to close 
the dock. On the left is the buttress and on the right 
of it, in the background, is the recess from which the 
caisson has emerged. The operation of initially 
flooding the caisson is in progress, the two motor 
launches being engaged in keeping it up against the 
dock sill until sinking is complete. The method of 
traversing the caisson across the entrance will be clear 
from Fig. 5, ropes, attached to both ends, being led 
from a lorry on the north quay and from a capstan on 
the south quay. The lorry was also employed to assist 
in the final manceuvring, the successive stages of which 
are indicated in Fig. 5, by the reference figures 1 to 4, 
position 5 being that when the dock entrance was 
closed. The caisson was sunk into position on 
March 17 at low water, and the pumping out of the 
dock was commenced and was continued until the 
water level had been lowered by 19 ft. 8 in. (6 m.). 
This was to enable the water-logged earth behind the 
damaged walls to drain away into the dock. Pumping 
was re-started on the following day and continued 
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until the dock was dry. As already stated, the caisson 
seal proved to be quite satisfactory. 

The construction of the caisson itself may now be 
considered, referring to Figs. 1 to 3. It is, of course, of 
steel, and is welded throughout. The longitudinal 
section, Fig. 1, gives the best idea of the layout. At 
the bottom is the permanent ballast already referred 
to, with a settling tank partly embedded in it. This 
tank, as shown in the cross-section, Fig. 3, extends 
right across the caisson and its top forms a base for 
two motor-driven centrifugal pumps, each capable 
of discharging 100 tons of sea water per hour against 
the maximum head, that is, at the highest tide level, 
of about 27 ft. 10 in. (8-5 m.), this distance being 
measured from the zero, or gfounded, level of the 
caisson. Above the permanent ballast is an air chamber 
containing the pumps, valve chests, piping, etc. The 
electric supply to the pumps, to two capstans on the 
top deck and for lighting, is conveyed from shore 
through a flexible cable and is three-phase current at 
220 volts and 50 cycles. At each end of the air chamber 
is an auxiliary water ballast preponderance tank. The 
pumps draw from the settling and auxiliary tank and 
have also a bilge suction from the top of the permanent 
ballast. Above the air chamber, and separated from it 
by a watertight deck D, Fig. 1, are a number of tidal 
tanks separated horizontally by the decks C and B. 
The tidal tanks are flooded from the basin and full dock 
by sluice valves, the weight of this tank water, in 
addition to that of the other flooded water, holding the 
caisson down at any state of the tide. The caisson is 
held firmly against the entrance wall faces by the 
pressure of the water in the basin, particularly when 
the dock is empty. To open the entrance, the dry 
dock is flooded and the caisson rendered budyant by 
using its own machinery to pump out the water ballast, 
and it is then hauled into its recess by means of wire 
ropes led ashore from the motor-driven capstans on 
deck, which give a pull of 5 tons at a rope speed of 
40 ft. per minute. The centre of the deck, as shown in 
Fig. 2, is provided with a control house containing the 
switchboards for the pump and capstan motors and 
the controls for the valves operating the flooding and 
discharge of the settling tank. Other valve controls 
are scen in Fig. 2, at the sides of the deck. 





GENERATING PLANT FOR 
MILITARY EQUIPMENT. 


Tue design of small generating plant for the Services 
and, in particular, the Army, was dealt with in a 
paper on “‘ Generating Plant for Military Equipment,” 
which was read before the Installations Section of the 
Institution of Electrical Engineers, on Wednesday, 
April 16, by Mr. K. H. Tuson. The power requirements 
of military camps, docks, waterworks and factories, 
the author said, were straightforward. In the field of 
armaments, few individual pieces of equipment required 
more than 20 kW, and it was seldom that a large number 
of equipments could be supplied from one generating 
plant. Although the output of individual sets was 
small, their total horse-power was large. Between 
1939 and 1945, 122,000 sets, with a total horse-power 
of 1,196,630, had been produced by British manu- 
facturers. Of these, 54,705 had been used for battery 
charging, 21,976 for artillery power supply, and 20,701 
for wireless and radar. 

Among the essential requirements of military 
generating plant was robustness. The smaller sets 
must be protected by a frame carrying a waterproof 
cover and designed to protect the vulnerable parts in 
action and when stowed away. Sets might be unloaded 
from landing craft on to a beach or from a vehicle 
under fire, and reasonable care ceased to be possible. 
Other requirements were compactness and light weight. 
Most sets had to be manhandled and carried in vehicles 
fully loaded, if not overloaded, with men, equipment 
and ammunition. Additional weight or bulk in a 
generating set would, therefore, result in a reduction 
in the amount of other stores that could be carried. 
The sets must also be capable of operation by unskilled 
troops. All controls must be clearly labelled in distinc- 
tive lettering, which would not be easily defaced by dirt 
and rain. As regards rating, it was usually necessary 
to specify that the sets should be capable of running 
continuously at full load, but a large margin for 
unforeseen increases need not be allowed for. Ideally, 
all plant should be capable of operating continuously 
at temperatures between — 40 deg. F. and 130 deg. F., 
owing to the very varied conditions of service. Such a 
wide range, however, was seldom obtainable without 
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excessive elaboration and in practice, provided that 
engines would start and run at 0 deg. F., no more as 
regards low-temperature performance was required. 
Since spare parts were provided in quantity for many 
years and distributed throughout the world, it was 
essential that no changes in manufacturing tolerances or 
design should take place without very careful considera- 
tion. Many sets had to operate in the vicinity of 
wireless apparatus and interference had to be elimi- 
nated. This proved a tiresome task, sinee methods 
that were suitable for one frequency were inadequate 
for a different one. The magneto, with its high-tension 
leads and plugs, had therefore to be screened and 
condensers had to be fitted across the brushes of the 
exciter or generator. Eventually, a standard specifi- 
cation was evolved and all sets were tested in specially- 
screened rooms at the manufacturers’ works. 

As regards power requirements, a 4-kW 100-volt set 
was used at main headquarters for battery charging. 
In more advanced areas weight considerations made 
smaller units necessary and 1 -26-kW 36-volt ; 0-55-kW 
18-volt, and 0-35-kW 18-volt sets were produced. 
A set with an output of 80 watts at 15 volts and weigh- 
ing 35 lb. was also designed, so that it could be carried 
by one man. Many radio sets were supplied with 
alternating current, the outputs of the sets used 
varying from 24-kW 400/230-volts three-phase and 
230-volts single phase, to 0-25-kW 230-volts single 
phase. The headquarters of senior formations and 
hospitals were provided with a 4-kW. direct-current set 
for lighting. The standard military searchlight lamp 
at the outbreak of war required 150 amperes at 75 volts 
at the arc. This was later ‘raised to 220 amperes. 
Power was supplied from a 24-kW 100-volt direct- 
current generator driven by a compression-ignition 
engine, the whole set being mounted on a two-wheel 
trailer. Small sets up to 5 kW were used for operating 
cinemas and X-ray equipment, while units similar 
to those used on the searchlights were employed for 
supplying mobile bakeries and laundries 

At the beginning of the war, a 15-kVA 230-volt single- 
phase alternator, driven by a three-cylinder compres- 
sion-ignition engine was employed for supplying 
equipment. Later, a number of equipments differing 
both in frequency and voltage were developed. It was, 
however, possible to use the same 15-kVA generator 
for many of these. The 15-in. and $-2-in. coast- 
defence guns were operated hydraulically, the pumps 
being electrically driven. On the Bofors 40-mm. 
anti-aircraft gun, control was effected from the predictor 
through two oil units, which were operated by 0-6-h.p. 
three-phase motors. The total power requirement, 
including the single-phase supply to the predictor, was 
2-2 kVA, and was obtained at a pressure of 130 volts 
and a power factor of 0-65 from a generating set on 
each gun. The principle of power operation was later 
extended to the 3-7-in., 4-5-in. and 5-25-in. anti- 
aircraft guns. In the first case, power was obtained 
from 30-kVA three-phase generators, each of which was 
capable of supplying two guns. On the 4-5-in. guns, 
the same sets were employed in conjunction with 
Metadyne control, while the 5-25-in. gun was hydraulic- 
ally operated. The early types of predictor required a 
50-volt single-phase supply. This was originally pro- 
vided from batteries through a rotary converter. When 
power operation of guns was introduced, a transformer 
was employed. 





OVERSEAS AIR MalL.—A new leafiet incorporating 
numerous recent changes in the times of posting for air- 
mail correspondence for abroad has been printed and 
will be available shortly at principal Post Offices. 
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ANNUALS AND REFERENCE BOOKS. 


Whitaker’s Almanack, 1947.—The 79th edition of 
this classic work of reference, although delayed by 
force of circumstances with which all publishers, at 
any rate, will sympathise, shows ample evidence of the 
determination of the compilers to keep up to date so 
far as is possible. Certain features which had to be 
omitted during the war years—notably, the weather 
and tide tables—have been restored, and a review of 
the weather from 1939 to 1946 has been provided to 
bridge the gap. Considerable attention is given to 
industrial affairs, with extended reference to the 
Federation of British Industries, the Trades Union Con- 
gress, Working Parties, and the various industrial 
research organisations; and, of course, the sections 
dealing with the increasingly numerous Government 
departments have been revised where necessary. The 
usual three editions are supplied : the complete edition, 
bound in cloth, at 12s. 6d.; the shorter paper-covered 
edition at 7s. 6d. ; and the library edition in half-leather, 
with a section of coloured maps, at 25s., all these prices 
being net. The publishers are Messrs. J. Whitaker and 
Sons, Limited, 13, Bedford-square, London, W.C.1. 





The Aeronautical Dictionary. By Tuomas A. Dickin- 
son. Sir Isaac Pitman and Sons, Limited, Parker- 
street, Kingsway, London, W.C.2. (Price 16s. net.)— 
This volume is a good example of its kind, but suffers 
from the defects that are inevitable with all attempts 
to produce a dictionary of technical terms relative to a 
particular science or industry. To keep it down to a 
reasonable size, compression is necessary, and a rigid 
editing of the terms described ; thus there are many 
in general use here that are missing, although this may 
be due to the fact that the book is produced in America, 
where the terminology is somewhat different. For 
the same reason, many expressions are included which 
are not common in English practice. Another inevit- 
able defect due to compression is that the explanations 
of some technical terms are too short to describe them 
adequately. Such terms as “ stability,” “‘ resistance 
derivatives” and similar scientific conceptions could 
not possibly be explained to the uninitiated in less than 
a chapter, while the expert who knows them does not 
need a dictionary to explain them. It is a relief to 
find the scientific and technical terms used in this 
country are still almost always the same in American 
practice; very few of them appear to have been 
“* Americanised.” In this sense, the book is potentially 
much more useful in England than some American 
publications. The same cannot be said, however, of 
the aeronautical slang, of which there is a plentiful 
vocabulary. Such terms as “ hit the silk,” “‘ hot papa,” 
“ benzine board,” and “ short snorter” are not gener- 
ally used in British flying practice. Many American 
commercial articles are mentioned under trade names 
which can convey little to the English reader. The 
appendices, referring mostly to American specifications, 
are of equally limited utility to readers in this country, 
and the bibliography is mostly of American books ; 
such English works as are mentioned are chosen on & 
quite inexplicable basis. So far as it covers British 
practice, however, the book is accurate enough, and 
should be of service to those who need to cultivate 
precision in the use of aeronautical technical terms. 





CONTRACTS. 


Messrs. THE BRITISH THOMSON-HOUSTON COMPANY, 
LIMITED, Rugby, have received an order for the supply 
of the complete alternating-current electrical equipment 
for five floating dredgers to be used for cutting a canal 
between Donzére and Montdragon in the South of 
France. The canal, part of an extensive scheme to 
exploit the possibilities of hydro-electric power on the 
Rhé6ne, will also facilitate the passage of barges up that 
river. A sub-contract for the supply of motor control 
gear has been placed with Messrs. BROOKHIRST SWITCH- 
GEAR, LIMITED. The shipbuilders are Mrssrs. VER- 
SCHURE AND COMPANY, Amsterdam, Holland. 

Messrs. THE HUNSLET ENGINE COMPANY, LIMITED, 
Hunslet Engine Works, Jack-lane, Leeds, 10, have 
recently shipped to Alberta, Canada, one of their 10-ton, 
50-brake horse-power flameproof Diesel locomotives for 
heavy coal-haulage work underground. 





RELAYING TELEVISION TRANSMISSIONS.—To prove 
that sound and vision signals from the transmitters at 
Alexandra Palace can be received at longer distances 
than hitherto and re-transmitted to even more distant 
points, a demonstration of their freq y 
radio sets was given by Messrs. Marconi’s Wireless Tele- 
graph Company, Limited, on Tuesday, June 17. For 
this purpose a relay station erected on Danbury Hill, near 
Chelmsford, was used. This station received the trans- 
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mission from Alexandra Palace, a distance of 31 miles, 
and re-transmitted it to Great Bromley, 
farther on. 


24 miles 


INSTITUTION ELECTIONS. 
INSTITUTION OF CrvIL ENGINEERS. 


Associate Member.——Roy Visuvalingam Perumainar, 
B.Sc. (Edin.), Colombo, Ceylon ; Thomas Philip, B.Sc. 
(Glas.), Giffnock, Renfrewshire; Finbar Pigott, B.E. 
(Nat’l), Dublin ; William James Stephen Poulier, B.Sc. 
(Edin.), Colombo, Ceylon; William Reginald Race, 
London, S.W.19 ; Robert Brown Raeburn, Darlington ; 
Harold George Richer, M.B.E., B.Sc. (Eng.) (Lond.), 
Twickenham; Michael Williamson Colcott Riley, 
B.Sc. (Eng.) (Lond.), Dudley, Worcs.; Hanamant 
Nafayan Risbud, B.E. (Bombay), Nagpur, C.P., India ; 
David Ross, Glasgow, S.W.2; Arthur Aswell Rowe, 
B.Sc. (Witwatersrand), Benoni, Transvaal, S. Africa ; 
Robert George Russell, B.Sc. (Glas.), St. Bees, Cumber- 
land ; Frederick James Sanger, M.Sc. (Eng.) (Lond.), 
Fredericton, New Brunswick, Canada ; John Openshaw 
Savage, Northwood Hills, Middx.; Roger William 
Seymour-Lee, East Molesey, Surrey; John Gardner 
Shaw, Aylesbury ; Douglas Clifford Starling, Croydon, 
Surrey ; Henry Randal Steward, B.Sc. (Eng.) (Lond.), 
London, S.E.1; Alan George Stone, B.C.E. (Mel- 
bourne), Melbourne, Australia ; Shirley Bowers Stubbs, 
B.Sc. (Eng.) (Lond.), Redcar, Yorks. ; Clifford Sutcliffe, 
Dewsbury ; Douglas Willan Swainson, B.Sc. (A’deen), 
Aberdeen; Wilfrid Laurence Tenneson, Preston, 
Lancs. ; Thuraiappah Thiruchittampalam, Wellawatte, 
Ceylon ; Benjamin Franklyn Thomas, B.Sc. (Wales), 
New Malden, Surrey; Wilfred Raymond Mellish Thomp- 
son, Sutton Coldfield, Birmingham ; George McKechnie 
Thomson, Wolverhampton ; Stanley Froude Thorne, 
Luton ; Kenneth Hannibal Tredinnick, B.Sc. (Eng.). 
(Lond.), Wolverhampton; Ronald Iltyd Vickers, 
London, 8.E.5; James Bruce Wallace, BE. (N.Z.), 
Papatoetoe, N.Z.; Henryk Jan Walocha, Taunton ; 
David William Whitehead, B.Sc. (Leeds), Leeds; 
Ronald Garnet Wiggill, Kimberley, 8. Africa ; Dermot 
Francis Wilkin, B.Sc. (B’fast), Gerrards Cross ; Eustace 
Bankes Willmott, B.Se. (Eng.) (Lond.), Westcliff-on- 
Sea, Essex; John Strath Wishart, B.Sc. (A’deen), 
Johannesburg, S. Africa; Robert Stuart Wood, 
B.Se. (Leeds), Bath; Robert Edward James Worth, 
B.Sc. (Eng.) (Lond.), London, S.W.1 ; Leonard Robert 
Wynn, B.Sc. (S. Africa), Salisbury, 8. Rhodesia. 





BOOKS RECEIVED. 


Accident Prevention Administration. By FREDERICK G. 
LIPPERT. McGraw-Hill Book Company, Incorporated, 
330, West 42nd-street, New York 18, U.S.A. [Price 
2-25 dols.}) McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 
[Price 11s. 6d.]} 

The British Electrical and Allied Industries Research 
Association. Technical Reports. No. F/T155. Cur- 
rent Ratings of Cables in Ships. First Report. By 
E. E. Huronines. [Price 12s. 6d. net.) No. F/T164. 
Current Ratings of Cables in Ships. Second Report. 
By E. E. Hurcuines. [Price 10s. net.] No. F/T170. 
Review of E.R.A. Work on Overhead Lines, 1920-1946. 
[Price 5s. net.] No. L/T172. The Dielectric Constant 
of Ionic Crystals. By B. Sziceti. [Price 14s. net.] 
No. G/T191. The Influence of Design and Circuit 
Constants on Arc Energy and Pressure in Cartridge 
Fuses. By H. W. Baxter. [Price 16s. net.] Offices 
of the Association, 15, Savoy-street, Strand, London, 
W.C.2. 

Britain and World Trade: A Report by PEP. The 
Director, PEP (Political and Economic Planning), 
16, Queen Anne’s-gate, Westminster, London, S.W.1, 
and Simpkin Marshall (1941), Limited, Rossmore- 
court, Park-road, London, N.W.1. [Price 18s.] 

Ministry of Fuel and Power, and British Intelligence 
Objectives Subcommittee. Technical Report on the Ruhr 
Coalfield. By a Mission from the Mechanisation Com- 
mittee of the Ministry of Fueland Power. Volume [II. 
Appendix No. 10. Safety Protection for Coal Face 
Lighting Circuits. By Enar.-Econ. A. GRUMMER. 
[Price 6d. net.] Appendix No. 11. The Introduction 
and Development of Plough Loaders in the Ruhr. By 
BERGASSESSOR FRITZ LANGE. [Price 6d. net.] Appen- 
dix No. 13. Modern Practice in the Driving of Stone 
Mines. By Dr. ENGR. Fritz BEentHavs. [Price 
9d. net.] H.M. Stationery Office, Kingsway, London, 
W.C.2. 

The Railways of Switzerland. Issued in Connection with 
the Fourteenth International Railway Congress, Lucerne, 
June, 1947. The Railway Gazette Offices, 33, Tothill- 
street, Westminster, London, 8.W.1. [Price 5s.] 

The Small Canteen. How to Plan and Operate Modern 
Meal Service. Oxford University Press (Geoffrey 
Cumberlege), Amen House, Warwick-square, London, 
E.C.4. [Price 7s. 6d. net.] 

Applied Bessel Functions. By Proressor F. E. RELTON. 
Blackie and Son, Limited, 66, Chandos-place, Strand, 
London, W.C.2. [Price 17s. 6d. net.] 

Fundamental Principles and Applications of Induction 
Heating. By “ Heat-TREATER.” Chapman and Hall, 
Limited, 37, Essex-street, London, W.0.2. [Price 
10s. 6*. net.] 








PERSONAL. 


Sm RonaLp Garrett has been re-elected chairman 
of the General Committee of Lloyd’s Register of Shipping, 
71, Fenchurch-street, London, E.C.3, for the ensuing 
year. Mr. K. R. PELLY has been re-elected deputy 
chairman and treasurer, Mr. E. L. Jacoss, chairman of 
the Sub-Committees of Classification, and Sm Grorce 
Hieers, a member of the General Committee. 

Mr. P. E. MILLBoURN, chairman of Messrs. Spencer 
(Melksham), Limited, Melksham, Wiltshire, has been 
appointed adviser to the Minister of Transport on shipping 
in port. His functions will be to advise on and co-ordin- 
ate measures to reduce the turn-round time of ships and 
connected problems in ports. 

Mr. W. A. Farruvurst, M.1.Struct.E., senior partner of 
Messrs. F. A. Macdonald and Partners, Glasgow, has been 
appointed technical director of the Cement and Concrete 
Association, 52, Grosvenor-gardens, London, 8.W.1. 

Mr. J. B. MoGriurvray, who has been associated with 
Messrs. James Howden and Company, Limited, 195, 
Scotland-street, Glasgow, 0.5, for 54 years and has been 
a member of the board since 1922, has retired. Mr. J. §, 
NIVEN and Mr. H. L. Pau, M.B.E., have been appointed 
to the board. 

MaJor M. S. SPErr, M.C., has retired from the position 
of Chief Officer for Scotland, London Midland and Scot- 
tish Railway. Mr. T. H. Morrat has been appointed 
acting Chief Officer for Scotland as from June 16. 

The London Midland and Scottish Railway also 
announce the promotion of Mr. J. Bricas to the position 
of Assistant Chief Engineer; of Mr. S. O. Corron, to 
that of Engineer (Structures); of Mr. H. B. EVERARD, 
to that of Engineer (Permanent Way), and of Mr. R. L. 
McILMOYLE, to that of Assistant Engineer (Structures). 
All these positions are held at Watford headquarters. 

Mr. A. D. Kysor has retired after nearly 50 years’ 
unbroken service with the Carborundum Company, 
Limited, Trafford Park, Manchester, 17. He is succeeded 
as managing director by Mr. I. J. HAWKE. 

Mr. E. W. Senror, chairman and managing director 
of George Senior and Sons, Limited, steel manufacturers 
and forgers, Sheffield, has been elected a director of the 
Sheffield and District Gas Company, Limited, in place 
of the late Mr. R. G. BLAKE. 

Mr. WALTER JOHNSON is retiring from the position of 
secretary of Messrs. Thos. W. Ward Limited, Albion 
Works, Sheffield, on June 30 aftér 59 years’ service. Mr. 
Johnson has held the post of secretary for 27 years and 
is to be succeeded by Mr. HERBERT BERESFORD. 

Mr. H. R. GuEntn, B.Sc. (Leeds), has been promoted 
to the position of senior assistant engineer, Nigerian 
Government Railway. 

Mr. F. C. BARFORD, A.M.I.E.E., has been appointed 
district manager for the British Thomson-Houston Com- 
pany, Limited, at Newcastle-upon-Tyne. He was pre- 
viously at the Glasgow office. Mr. J. CLEMENT, B.Sc., 
M.1.E.E., has been transferred from Newcastle to take up 
the position of district manager, Midlands area, Birming- 
ham. 

The new board of Diaplastics Limited, a company 
recently acquired by Messrs. A. C. Wickman Limited, 
Coventry, cemprises the Hon. C. M. McLAREN, who is 
the chairman, and Mr. A. H. JARRARD, Mr, G. C. TRow- 
BRIDGE and Mr. E. A. HYDE. 

MorGAN BROTHERS (PUBLISHERS), LIMITED, proprie- 
tors of The Engineer, The Ironmonger and The Chemist 
and Druggist, have acquired the monthly periodical Elec- 
tronic Engineering from the present owners, Hulton 
Press, Limited. All correspondence after July 1, there- 
fore, should be addressed to Electronic Engineering, 28, 
Essex-street, Strand, London, W.C.2. The Editor and 
staff will continue to serve the paper under its new 
proprietorship. 

THE ROCKWELL MACHINE TOOL CoMPANY, LIMITED, 
Clifton House, 83, Euston-road, London, N.W.1, have 
been appointed sole selling agents for the United Kingdom 
for the range of Le Blond Regal centre lathes manufac- 
tured by R. K. LE BLOND MacaIneE TooL ComMPANy, 
Cincinnati, Ohio, U.S.A. The arrangement also provides 
for joint selling rights with Messrs. A. C. WICKMAN 
LuitepD, for the Le Blond dual-drive centre lathe. 

Messrs. OOLLIERY ENGINEERING, LIMITED, and AEREX 
Luwrep, 46, Rutland-park, Sheffield, 10, have re-opened 
their Newcastle office at 28, Sandhills, Newcastle-upon- 
Tyne (Telephone No. 28005). Mnr.S. Oswaxp will be the 
engineer in charge of this office. 

The name of the STOCKTON STEEL FOUNDRY COMPANY, 
Limirsp, Stockton-on-Tees, has been changed to HEAD 
WRIGHTSON STEEL FOUNDRIES, LIMITED, as from June 12. 





BELFAST, CARLISLE, NEWCASTLE AIR LINE.—British 
European Airways, English Division, are introducing 4 
new service between Belfast, Carlisle and Newcastle on 
July 1. This service, which is the first scheduled air 
link between Belfast and Newcastle, will operate twice 
daily, excluding Sundays, and have a minimum capacity 





of 520 seats monthly. 
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NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Scottish, Steel.—Production last week and this has been 
close to capacity, and deliveries have responded accord- 
ingly, though users are still only able to get a fraction of 
their full requirements, varying from less than half 
to about 60 per cent. The special priority categories 
are being catered for a little more satisfactorily. Wire 
rods for the production of colliery-haulage ropes are 
very deficient in supply, and unless more rods are made 
available soon the repercussions at coal-producing 
centres may become extremely serious. Re-rollers 
continue te press for more “ semies,”” but without result, 
as the steelworks cannot increase production to meet 
the heavy demand for the main steel products, such as 
plates, sections, etc., it being, of course, the practice only 
te roll “semies” in between the main runs. Sheet 
bars are also in heavy demand and users state they are 
not getting much more than 50 per cent. of the tonnages 
they would normally require. The shipbuilding alloca- 
tion for period 3 is awaited with interest ; there is some 
ground for hoping that this allocation may be slightly 
higher than before. 

Scottish Coal.—The improvement in current deliveries 
has been maintained this week, and the new industrial 
coal programme is operating satisfactorily. For the 
first time for many monthsindustry is obtaining approxi- 
mately as much coal as it needs to operate at full capacity, 
but to achieve this the Coal Board officers have had to 
plan and allocate very sparingly in certain directions— 
house coal, for example, is extremely scarce, and mer- 
chants are not getting their full basic allocation. One 
of the reasons, of course, is the necessity to provide 
additional supplies of large coal for the railways, gasworks, 
etc., te cover holiday needs, and the stringency in 
domestic fuel is likely to last forsome time. In fact, it is 
considered doubtful if house coal will be much easier 
any time in the near future, as pressure is likely to 
increase as the season advances. This week, steelworks 
are getting sufficient fuel to maintain full-time working. 
Gasworks and electric power stations are also well 
supplied. If users can set aside enough coal for the winter 
reserve the prospect would be bright, but the restocking 
question is still somewhat uncertain. Relieved of part 
of her obligations to supply certain English markets 
with small coal, Scotland is meeting her consumefs’ 
needs quite well at the moment, but export trade is 
dead ; even the inferior “ gums ” and other “ residues ” 
are nominal for export, being taken up by users anxious 
to eke out shortage of better-class fuels and also to build 
up supplies against winter conditions. 








NOTES FROM SOUTH YORKSHIRE. 
7 SHEFFIELD, Wednesday. 

Iron and Steel.—The promise of fuller allocations of 
coke has pleased the pig-iron makers who have been 
inconvenienced by intermittent supplies of blast-furnace 
coke for some time. The finished-iron trade is in a 
healthy state with very satisfactory order books. Mills, 
tilts and forges are receiving a little more steel than 
recently, but the supply is not sufficient to cover require- 
ments and many users of steel sheets and bars are unable 
to work to full capacity because of tardy deliveries. It 
is in high-carbon steel that the shortage is most marked. 
The fuel position is improving a little; more industrial 
gas is available but there are still irksome restrictions in 
its use. Fuel-oil supplies are coming forward satis- 
factorily, but there is some anxiety about the future, 
particularly among those who have converted steel- 
melting plants for ofl and have abolished the use of coal. 
Sheffield industry has now absorbed all the labour dis- 
placed by the fuel crisis, but more skilled men are needed 
in many branches of industry. Urgent calls for the de- 
livery of agricultural machine parts and agricultural edge 
tools ate being received; there have been disappoint- 
ments because it has not been possible to overtake the 
arrears which accumulated during the fuel crisis. 

South Yorkshire Coal Trade.—The production of coal 
is being steadily maintained in spite of the attraction of 
sporting events and its effect upen absenteeism. Col- 
lieries report a marked decline in the number of young 
recruits to the industry since the raising of the school age. 
High-priority requirements continue to account for the 
major part of outputs. Good deliveries have been made 
to the railways and industrial concerns. Reduced 
domestic use of gas and electricity has made it possible 
for gas and electricity undertakings to add to their stocks 
of coal. Slow progress is being made with the accumula- 
tion of winter reserves at works and house-coal depots. 





INTERNATIONAL CHEMICAL CONGRESS.—We understand 
that nearly 2,000 chemists from all over the world have 
now intimated their intention of attending the 11th 
International Congress of Pure and Applied Chemistry, 
to be held in London from July 17 to 24, immediately 
following the centenary celebrations of the Chemical 


NOTES FROM THE SOUTH-WEST. 


Carpiry, Wednesday. 

The Welsh Coal Trade.—South Wales miners have 
become critical of the administration of the South 
Western Divisional Coal Board. Following a ieeting 
of the South Wales area executive council of the National 
Union of Mineworkers held last week it was announced 
that it had been decided to make an inquiry into the 
situation. No details of the nature of the grievances 
were divulged, but it was stated that they were widely 
held and that the decision had been taken following 
representations from lodges of the Union in almost all 
parts of the coalfield. On only ten occasions this year 
have the South Wales pits exceeded the 500,000 tons 
weekly output which Mr. Shinwell, last week, said was 
essential if the national target was to be reached. The 
figure was exceeded only nine times during the whole of 
1946. Trading conditions were difficult on the Welsh 
steam-coal market throughout the past week owing to 
the shortage of supplies of all descriptions. Operators 
encountered a sustained demand from the home section 
and the needs of the high-priority consumers still 
accounted for almost the whole of current productions. 
Industrial users also made heavy demands. As a result, 
the only coals that could be spared for shipment were 
some of the very poorest sorts, which were made 
available for shipment to Eire, and some anthracites 
for users in Canada. Bunkers were in steady request, 
while patent fuels and cokes were oniy very sparingly 
available. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange, 1, St. 
James’s-gardens, Swansea, states that, last week, business 
in tin-plate was active. The demand was strong and 
consumers placed a fairly substantial number of orders 
for the next quarter. In the export market an increased 
volume of business was transacted, as makers were able 
to spare larger quant’ties than hitherto, after meeting 
the home demand in a reasonable manner. Steel sheets 
continue to be in exceptionally strong demand, which 
makers are unable to meet. The iron and steel scrap 
market is strong. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions are much more hopeful 
in the heavy industries of the North of England. This 
transformation is due to Mr. Herbert Morrison’s promise 
of an increased coal quota for the steelmakers. For 
months past the industry has been hampered by the 
fuel famine and many steel users, notably the ship- 
builders, were confronting an industrial crisis because of 
the scanty deliveries of steel products. However, the 
Government has at last taken decisive, if belated, action. 
The summer allotment of coal for the iron and steel 
works is to be increased, probably by about 10 per cent., 
and it is expected that there will be a proportionate in- 
crease in the rate of ingot production. Consumers are 
warned that some time must elapse before the fuel in- 
crease will have any effect on deliveries. 


Foundry and Basic Iron.—Mr. Morrison has expressed 
the hope that, in the last quarter of the year, it will be 
possible to raise the rate of steel production to well over 
13 million tons per annum. Clearly this can only be 
accomplished on the basis of a bigger blast-furnace 
output. More basic iron will be needed and will no 
doubt be provided. Foundrymen, however, insist that 
their needs are equally urgent. On their present meagre 
ration of No. 3 iron they cannot keep pace with the 
demand for light castings. 


Hematite, Low-Phosphorus and Refined Iron.—These 
grades are not so scarce as high-phosphorus iron, but 
engineering establishments are pressing for increased 
tonnages and these are not readily obtainable. Outputs 
are promptly absorbed as they become available. 


Manufactured Iron and Steel.—As usual the last week 
of the quarter is a busy time for thesteelmakers. Efforts 
are being redoubled to clear as much material as possible 
before the end of the period, when uncompleted contracts 
are automatically cancelled. These cancellations will 
certainly be heavy, as few of the works have been able 
to keep pace with their commitments, and disappointed 


process of obtaining fresh authorisation for supplies. 
Works engaged on power plant, colliery and railway 
equipment have no difficulties. They are assured of all 


are rationed and are in urgent need of larger deliveries. 
Plates and sheets are so heavily booked that waiting 


rollers have far more orders for light material than they 
can possibly execute until more liberal supplies of steel 
semies are available. No immediate improvement in the 





Society. We published a programme of the Congress on 
Page 381, ante. 


imports of foreign semies is likely, but there are hopes of 


consumers will have to go through the whole tedious | 


the steel they require. All other industries, however, | 


periods of six months or more are indicated, and re- | 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF OIVIL ENGINEERS.—Wednesday, 
Thursday and Friday, July 2,3 and 4. Summer Meeting 
at Néwcastle-upon-Tyne. Wednesday, July 2, 6 p.m., 
Royal Station Hotel, Newcastle-upon-Tyne, informal 
assembly of members and their ladies. Thursday, July 3, 
10 a.m., King’s College, Newcastle-upon-Tyne, (i) ‘‘ The 
History and Development of the Tyne,” by Mr. R. F. 
Hindmarsh, and (ii) “‘ The Engineer’s Place in the Com- 
munity,” by Mr. Arthur Floyd. 2 p.m., various alter- 
native afternoon visits. 7 p.m., Royal Station Hotel, 
Newcastle-upon-Tyne, Dinner. Friday, July 4, various 
alternative visits occupying the morning and afternoon. 
4.45 p.m., Laing Art Gallery, Newcastle-upon-Tyne, 
civic recepti6n and conversazione. 

Royat Sratistican Socrery.—Thursday, July 10, 
5.15 p.m., The London School of Hygiene and Tropical 
Medicine, Keppel-street, W.1. Annual General Meeting. 
(i) Election of President, Council and Officers for 1947-48. 
(ii) Annual Report of the Council and Statement of 
Accounts for 1946-47. 

INSTITUTE OF Puysics.—Industrial Radiology Group : 
Friday and Saturday, July 18 and 19, Electric Lamp 
Manufacturers’ Association, 2, Savoy-hill, Strand, W.C.2. 
Symposium on “ Methods of Crack Detection.” Friday, 
July 18. 10 a.m., (i) Introductory Address, by Dr. W. 
Betteridge. (ii) “‘ Radiological Methods.” (iii) “‘ Visual, 
Etching and Magnetic Methods.” 3 p.m., various works 
visits. Saturday, July 19. 9.30 a.m., Annual General 
Meeting of the Group for Members only. 10 a.m., (i) 
“ Eddy-Ourrent Methods.” (ii) “Crack Detection by 
Supersonic Methods,” by Mr. D. O. Sproule. 





LAUNCHES AND TRIAL TRIPS. 


MorTorsHIP.—Diesel-engined vessel, built by Messrs. 
A. and J. Inglis, Limited, Glasgow, for the Irrawaddy 
Flotilla Company, Limited. Gross tonnage, 100. 
Launch, May 12. 

M.S. “‘ La HaGuE.’’—Single-screw cargo vessel, built 
and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow, to the order of the French Government 
for the Compagnie Générale d’Armements Maritimes. Main 
dimensions: 395 ft. by 55 ft. by 33 ft. 6 in. to shelter. 
deck ; gross tonnage, about 4,450. Harland-B. and W. 
ten-cylinder two-stroke Dieselengine. Trialtrip, June 4. 
M.S. “IMPERIAL Star.”—Twin-screw refrigerated 
cargo liner, built and engined by Messrs. Harland and 
Wolff, Limited, Govan, Glasgow, for the Blue Star Line, 
Limited, London. Main dimensions: 540 ft. by 70 ft. by 
43 ft. 44 in. to shelter deck ; gross tonnage about 13,500, 
loaded draught 20 ft. 6 in. MHarland-B. and W. eight- 
cylinder two-cycle Diesel engines. Launch, June 17. 

M.S. “‘ SEKONDI.”—Single-screw cargo vessel built by 
the Furness Shipbuilding Company, Limited, Haverton 
Hill-on-Tees, for Messrs. Elder Dempster Lines, Limited, 
Liverpool. Main dimensions: 385 ft. by 57 ft. by 
$2 ft. 9 in. to shelter deck ; deadweight capacity, 6,000 
tons on a draught of 22 ft. 1 in. Doxford-type four- 
cylinder opposed-piston oil engine of 3,100 brake horse- 
power, built and installed by Messrs. Richardsons, West- 
garth and Company, Limited, Hartlepool. Launch, 
June 17. 

M.S. “ Sataca.”—Single-screw cargo vessel, built and 
engined by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, for Messrs. Elder 
Dempster Lines, Limited, Liverpool. Main dimensions : 
385 ft. by 57 ft. by 32 ft. 9 in. to shelter deck; dead- 
weight capacity, 6,000 tons. Hawthorn-Doxford four- 
cylinder opposed-piston oil engine of 3,100 brake horse- 
power. Launch, June 18. 

M.S. “ BririsH DuKE.”—Single-screw tanker built by 
Messrs. Cammell Laird and Company, Limited. Birken- 
head, to the order of the British Tanker Company, 
Limited, London. Main dimensions: 463 ft. 6 in. by 
61 ft 9 in. by 34 ft. to upper deck ; deadweight capacity, 
about 12,280 tens on a summer draught of 27 ft. 7 in. 
Doxfcrd-type four-cylinder opposed-piston oil engine 
of 8,100 brake horse-power, constructed by Messrs. 
Richardsons, Westgarth and Company, Limited, Hartle- 
pool. Launch, June 19. 

M.S. “ Gintrat Guisan.”—Single-screw cargo vessel, 
with accommodation for six passengers, built by Messrs. 
William Gray and Company, Limited, West Hartlepool, 
for the Suisse Atlantique Société de Navigation Maritime, 
§.A., Lausanne, Switzerland. Main dimensions: 420 ft. 
by 57 ft. 33 in. by 37 ft. to shelter deck; deadweight 
capacity, 9,100 tons on a mean draught of 25 ft. 1 in. 
Type 78.D.60 seven-cylinder Diesel engine of 3,150 
brake horse-power, to give a service speed of 12 knots, 
supplied by Messrs. Sulzer Brothers, Limited, Winterthur, 
Switzerland, and installed by the Central Marine Engine 
Works of Messrs. William Gray and Company, Launch, 





better supplies towards the end of the year. 


June 19. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Kegis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing « 


amilar title. 
Telegraphic Address . 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 


TEMpP.ie Bar 3663 and§3664, 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are pret to ‘“ ENGINEERING,” Ltd. 
Cheques should crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be mae payable at Bedford Street, 
Strand, W.C.2, 





SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the — 
of Canada ........ 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 
art paper ag on the inside black and white pages 


and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The are 12 in. deep and 9 in. 


wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all icable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of ‘Appointments Open,” ‘“ Situations 
Wanted,” “‘ Tenders,”’ etc., is 8s. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and w an advertisement 
measures an inch or more, the —— is 248, per inch. 
If use is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 124 per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty- two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
edvertismenisi for display announcements must be 
received at least 10 days previous to the date of 
lication, otherwise it may be impossible to su 
proofs for approval. 


The Proprietors will not bold:-themselves ible 
for advertisers’ blocks left in their possession for more 


greeD | been any particular reason—other than individual 
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THE COAL OUTLOOK. 


Apart from magazine editors, who are reputed 
to keep themselves cool in the dog days by planning 
their Christmas numbers, comparatively few ordi- 
nary British citizens are inclined to give much 
attention during the summer months to the problem 
of how they are to keep warm in the ensuing winter ; 
nor, until the past couple of years or less, has there 


cases of financial stringency—why they should. 
It would be short-sighted in the extreme, however, 
to fail to take notice of the indications provided by 
recent figures of coal output, and confirmed by 
Ministerial speeches, that, unless next winter is 
quite exceptionally mild, the people of this country 
and the industries on which they depend for their 
subsistence are likely to experience conditions even 
more severe than those of the early months of this 
year. Even if the most optimistic forecasts of coal 
output are realised, there can be no liberal supplies 
of either heat or power; and, unhappily, there 
seems good reason to fear that the comparatively 
modest target figures (by contrast with the actual 
production of only a few years ago) will prove to be 
much in excess of the actual production. 

The five-day week which the miners now enjoy 
is producing, it would seem, much the kind of result 
that ordinary intelligent persons expected, in spite 
of all manner of assurances that a consistent six 
days’ output would be packed into it. On June 3, 
the Ministry of Fuel and Power issued a statistical 
summary of the production of saleable coal, region by 
region, in the week ended May 31. A covering note 
recalled that, when the five-day week came into 
operation, the Minister had hoped to publish some 
assessment of the results early in June; but 
added that, “‘ the first five-day week being affected 
by the colliery engine-men ’s dispute in Durham and 
b- | by holidays in Scotland and last week by Whitsun 
holidays in England, as a result of which production 
was seriously reduced, it is not practicable to give 
such an assessment.” The statement continued : 
** All that we can say is that, in the two weeks of 


viously done in six days,” 


as much coal in a five-day week as they had pre- 
but “we have yet to 
see whether, in a normal month, when the full 
five-day week is operating, this position can be 
sustained.” Then, in conclusion, came the curious 
and, in fact, flatly contradictory, summing-up that 
“the position cannot be regarded as unsatisfactory, 
but there is yet no reason for regarding the problem 
of coal supplies as having been solved.” All that 
need be said on that point is that, until the problem 
of coal supplies is solved, the position ought to be 
regarded by all concerned, not least by the Minister 
and his Department, as highly unsatisfactory. 

The statement from which we have quoted above 
was issued on June 3. On June 22, it was followed 
by another, giving “coal production, manpower, 
consumption and stocks for May, 1947, and prelimi- 
nary figures for the earlier weeks of June, 1947,” 
and accompanied by a note indicating what were 
regarded departmentally as ‘‘the salient features.” 
These were, in order, the “relatively high level 
of output ” in the last four weeks of May, “in 
spite of the reduction in the number of possible 
shifts per week consequent upon the introduction 
of the five-day week ”—though it was admitted that 
the first oye weeks in June showed “‘ some falling-off 
in output”; the continued increase in the numbers 
employed, the total of wage-earners on colliery 
books rising by 4,100 during the month; and the 
increase in total distributed stocks, which were 
612,000 tons more at the end of May, 1947, than 
they were at the corresponding date in the previous 
year. Stocks of house coal were 168,000 tons less 
on June 7, 1947, than on June 8, 1946. 

When the figures of the “relatively high level of 
output ” are examined, however, it is found that 
they do not reach 4,000,000 tons in any one 2f the 
seven weeks, May 3 to June 14, covered by the 
summary, the best of the seven being 3,844,100 tons 
and the lowest 2,864,100 tons. Both of these totals 
are higher than those of the maximum and minimum 
weekly tonnages recorded for the corresponding 
period in 1946 ; but so they should be, bearing in 
mind that the total personnel employed during the 
1946 weeks cited never reached 700,000, whereas in 
the 1947 period it never fell below 712,700, and, by 
the week ended June 8, 1947, it had risen to 716,600. 
The overall output per manshift, in the 1947 
period, ranged from 1-04 tons to 1-11 tons, as 
against 1-01 to 1-04 tons in the 1946 period; a 
result which, presumably, is due in part to a 
reduction in absenteeism and partly to the gradual 
extension of mechanisation as more plant becomes 
available. This reduction, however, is so recent 
as to suggest that it is attributable largely to the 
initial stimulus of the propaganda associated with 
the five-day week, since the percentage absent, 
both of coal-face employees and for all wage-earners, 
was higher in April, 1947, than in May, 1946. The 
reduction begins to be noticeable only in May, 1947 
and the average of the last four weeks of that month 
(the five-day weeks) is decidedly better than the 
average of all the five weeks in the month. 

The figures for absenteeism take on more striking 
quantitative values when a comparison is made 
between the numbers on the colliery books and 
those described as being “effectively employed ”— 
that is, excluding those who were absent for the 
whole of any week, from whatever cause. The 
respective weekly averages in May, 1946, were 
699,100 and 646,300, a difference of 52,800. In 
April, 1947, they were 710,000 and 658,600 (51,400) ; 
in the five weeks of May, 1947, 714,600 and 670,200 
(44,400), and in the four five-day weeks of that 
month, 715,100 and 670,800 (44,300). It will be 
seen, therefore, that while the onset of the five-day 
week did produce a fairly marked fall in the number 
of those who were absent for a whole week or more, 
their number was still considerable; it may be 
supposed, moreover, that involuntary absentees in 
those weeks formed a somewhat larger percentage 
than usual. The fact that there was such a notice- 
able difference between the “‘ week-absentees ” in 
‘April and in May, 1947, therefore suggests that the 
improvement may not be very stable. 

On the figures showing the distribution of the 
coal raised, no very detailed comment is necessary ; 
obviously, the desire is to improve stocks as much 
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depriving industry of the supplies needed to make 
the most of the summer months. It may be noted, 
however, that electricity undertakings received less 
in May, 1947, than they did either in the preceding 
month or in May, 1946, the respective weekly 
averages being 449,000, 503,000 and 474,000 tons. 
Supplies to gasworks varied in a similar manner, 
though not in exactly the same proportions. The 
iron and steel industry averaged “169,000 and 
171,000 tons a week in May and April, respectively, 
as against 188,000 tons in May, 1946; and “‘ engin- 
eering and other metal trades” recorded. 46,000, 
55,000 and 63,000 tons weekly for the same periods. 
“Other industries” (excluding railways, water- 
works and coke ovens, which are given separately) 
took 548,000, 514,000 and 568,000 tons a week, 
respectively. The totals for miners’ coal allow- 
ances, in the same months, averaged 93,000, 102,000 
and 96,000 tons a week. A significant comparison 
is that of miners’ coal during May, 1947, with 
“‘ overseas shipments and bunkers ” in that month ; 
the totals are the same—93,000 tons a week. The 
stocks held by the railways, industry, and various 
public utilities were higher at the end of May than 
in the preceding month, but were still dangerously 
low. In units of a week’s consumption, typical 
stocks were: gasworks, 2-9; electricity, 3-5; 
waterworks, 8-6; railways, 1-3; coke ovens, 1-0; 
iron and steel industry, 1-3; engineering trades, 
3-3; “other industry,” 2-1. Merchants’ stocks 
were appreciably increased, but the reserve in the 
Government dumps was more than halved by com- 
parison with April. The overall stock position was 
that the country had in hand 7,947,000 tons at the 
end of May, as against 6,017,000 tons at the end of 
April and 7,335,000 tons at the end of May, 1946. 

The speeches made by the Prime Minister (Mr. 
C. R. Attlee), the Minister of Fuel and Power (Mr. 
E. Shinwell) and Mr. J. A. Hall, president of the 
Yorkshire area of the National Union of Mine- 
workers, at a miners’ meeting at Barnsley on 
June 21, while directed principally at the Yorkshire 
coalfield, where absenteeism has been particularly 
bad, might be taken also as a warning to the miners 
in other coalfields and an indication that the Gov- 
ernment are feeling a good deal more anxiety about 
next winter’s coal position than the optimistic and 
relatively cheerful statements from the Ministry of 
Fuel and Power would suggest. The Prime Minister 
emphasised the dependence of the Government’s 
social coramitments and of all wage increases upon 
adequate supplies of coal; Mr. Shinwell said that 
trade disputes in the coal-mining industry “ could 
easily prejudice the success of the five-day week ”’ ; 
and Mr. Hall, even more bluntly, declared that, 
unless there was a marked improvement, “the 
industry must face the inevitable—a retufn to the 
six-day week.” 

It is eminently a good thing that this plain speak- 
ing should come from such quarters ; though it is 
no more than has been stated many times by others, 
in speeches and in the Press, and as often decried by 
interested parties as propaganda, there is some hope, 
perhaps that a substantial proportion of the actual 
coal-getters will accept it for the common-sense 
that it really is, when they have it directly from their 
own leaders. Perhaps they will take heed, too, of 
the plain speaking of Sir Charles Reid (of ‘“‘ Reid 
Report ” fame) when acknowledging the award of 
the Institution of Mining Engineers Medal in Edin- 
burgh last week. ‘“‘ What is the task of the National 
Coal Board?” he asked. “It is to give the men 
inside the industry a decent wage and good condi- 
tions, and to give the country the coal at a price 
which is not disproportionate. I do not believe 
that this question can be put right and kept right 
until at every level in this great organisation there 
are individuals in complete charge of the job, and 
nobody else interferes. You cannot work a business 
concern on committees. . . . National ownership 
and control is here and it has come to stay ; but 
it will only be successful if it is handled as a business 
job, clear altogether from politics or anything else, 
and we have to recognise that every man who 
cannot pull his weight must go out.” Will the 
Government, we wonder, have the courage to echo 
that candid declaration, and act up to it? Their 
troubles and those of the nation might be much 
nearer to a solution if they would. 


TIME AND MOTION 
STUDIES. 


Ar all times, it has been desirable that rate-fixing 
systems should be operated with the goodwill of 
the workpeople concerned. Even in the days of 
surplus labour, when an operative knew that if 
he left his job he would have great difficulty in 
getting another, the best work and the largest 
output were not likely to be attained if the system 
of determining remuneration was viewed with sus- 
picion by those affected by its application. Under 
present-day conditions, the importance of this 
goodwill has been greatly increased. Apart from 
the fact that a workman who is dissatisfied can 
easily get another job, output is now of such import- 
ance that the full and willing co-operation of the 
workpeople in the efficient utilisation of plant and 
machines has become almost a necessity. Although 
time and motion studies are not invariably under- 
taken as a basis for the determination of piece rates 
and the investigations of the Industrial Health 
Research Board were, for instance, mainly directed 
to the well-being of the workpeopie, the object is 
usually to determine the best way of carrying out 
some operation, or series of operations, and it is 
desirable that rates should be fixed in terms of the 
best way of doing a job and should not merely 
represent an average struck between the best way 
and the worst. 

A committee appointed by the General Federation 
of Trade Unions reports that ‘‘ workers seem to 
regard with suspicion any attempt to impose either 
motion or time studies,” and that “‘ there is a great 
volume of opinion against the practice of time 
study.” In spite of this, the committee, which was 
charged with a general investigation of the subject, 
reports in favour of both types of activity and 
states that “where the application of scientific 
methods of production can be proved to be of 
advantage .. . they should be welcomed.” The 
committee’s report, which has been made available 
in pamphlet form,* is not concerned with the 
minutiz of time and motion studies and is couched 
in general terms, but its admission of the value of 
both types of activity is of importance. There are 
many who believe that the greater participation of 
‘labour in management, now so much in demand, is 
economically unsound, but the principle has the 
backing of the Government and its practical applica- 
tion)must be accepted. In these circumstances, a 
recognition by official labour of the value of the 
scientific study of output and production problems is 

The report indicates that the opposition of work- 
people is directed against time study rather than 
motion study. This is easily explained: to an 
operative, the latter type of activity may appear a 
somewhat academic exercise which is not likely to 
affect him personally, whereas time studies, from 
their very nature, appear to represent the initial 
stages of a process of piece-rate cutting. None the 
less, all rate fixing must be based on time studies to 
some extent. The report disagrees from a statement 
made by Sir Stafford Cripps, to the effect that motion 
study has no connection with time study and is 
solely concerned with the reduction of the effort 
required from the operative and the improvement 
of his working efficiency. This disagreement is 
sound. The results of motion study, if they are 
to be of any practical value, must ultimately be 
linked with time studies. Sir Stafford stated that 
motion study is “a scientific method of studying 
the motions made by the individual so as to deter- 
mine where waste of human effort can be done away 
with.” It has, however, a wider object than that. 
It seeks also to establish data on which methods, 
machines and tools may be modified so that greater 
or better output may be obtained with less work. 
This necessarily associates it with time study, as 
even the most ardent trade-union members would 
admit that piece rates must have some relation to 
the appliances and facilities which are provided for 
the workpeople. 





* Report on Motion and Time Studies. The General 





Federation of Trade Unions, Central House, Upper 
Woburn-place, London, W.C.1. 








As was to be expected, the report lays stress on 
the fact that ite acceptance of the principles of time 
and motion studies must be linked with consultztion 
with “‘ the workers and their trade-union representa. 
tives . . . at all stages.” That a procedure of this 
kind is considered to be entirely practicable is 
shown by the cordial approval extended to the 
system in operation at the Smethwick works of 
Messrs. Guest, Keen and Nettlefold. Some details 
are given in the report of the procedure followed. 

Referring to time study, the first step when 
a section of the works is to be dealt with is for the 
manager to inform the operatives of the fact and to 
ask them to co-operate with the observers. The 
latter then explain the nature of the information 
they desire to obtain and ask for any suggestions 
for improved working efficiency which the operatives 
are able to put forward. The time study is then 
carried out, the investigation preferably being con. 
fined to a range of components of similar types, 
Studies are then taken over a complete day in order 
to evaluate stoppages outside the control of the 
operatives. Final allowed times cover rest allow. 
ances and take cognizance of such facts as whether 
the operator is sitting or standing all day. In cases 
of uncertainty, the operator is given the benefit of 
the doubt. Agreed times are never changed unless 
there is a change of method or after mutual agree- 
ment with the workpeople. All workers affected 
by the system are given an instruction handbook 
showing allowed times and operation rates in 
10-minute totals. This system has been put into 
operation in consultation with the trade union 
concerned, the Screw, Nut, Bolt and Rivet Trade 
Society, and it is stated that the relation between 
the management and the trade union is “ highly 
commendable.” 

This favourable report is balanced by some 
remarks in general terms which suggest that some 
unions affiliated to the Federation have complained 
of “exploitation and unfair discrepancies” in 
connection with some rate-fixing systems. On the 
whole, however, as already indicated, time study is 
accepted as useful and valuable if operated with 
labour consultation. In connection with the less 
controversial subject of motion study, it is stated 
that “‘careful instruction does enable workers, 
especially those in the younger age groups, to attain 
a standard of efficiency more quickly than would 
otherwise be possible,” and that, as frequently 
pointed out before, since systems of training are 
essential in the arts and sciences, and for sports and 
pastimes, it is reasonable and logical to apply them 
to workshop operations. ‘‘ Correct training... 
for industrial processes, particularly those involving 
any degree of skill . . . should be instituted in 
order that British industries may be raised to the 
highest standards of efficiency.” 

The acceptance of the value of time and motion 
study in the shops depends on individual workpeople 
and not on trade-union officials, but it may be 
hoped that this labour document may do something 
towards the conversion of the rank and file. Some 
remarks in the report may help partly to explain 
existing suspicions. It is stated that time studies 
are undertaken by “so-called experts” when 
workers are at the top of their form, and that the 
results obtained are far beyond what is possible in 
continuous operation by the average operative. 
Also, “‘ the theorists in most cases have not sufficient 
knowledge of the causes of possible loss of time on 

uctive work .. . it is only by long industrial 
experience that the value, or otherwise, of time study 
can be estimated.” There is probably some 
truth in these assertions. Time and motion study 
may well appear an attractive occupation to young 
men, or young women, with some training in, say, 
economics, but little grasp of the realities of an 

ineering shop. The employment of academic 
outsiders does not, however, represent the common 
practice of the engineering industry. The remark 
in the report that “the theory (of time study) is 
more acceptable to the speculative mind of the 
theorist than is the practice to anyone with wide 
industrial experience ” is hardly consonant with its 
general tenor. The average rate-fixer is an experl- 
enced practical man, and it is he who carries out 
any time studies which may be required for the 
determination of piece rates. 
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NOTES. 


INTERNATIONAL Rattway CONGRESS ASSOCIATION. 


The fourteenth session of the International Rail- 
way Congress Association is being held at Congress 
House, Lucerne, Switzerland, commencing on Mon- 
day, June 23, and concluding tomorrow, Satur- 
day, June 28. The Association was founded at 
Brussels (where its permanent headquarters is 
situated), in 1885, to facilitate the exchange of 
information on the construction and working of 
railways, between the executives of companies and 
administrations throughout the world. Sessions 
are usually held about every five years, but, owing 
to the war, it is ten years since the last session was 
held in Paris. The subjects for discussion this year 
are : sleepers (different types, maintenance methods, 
financial comparisons) ; reduction of the weight of 
rolling stock by choice of the method of construc- 
tion, the use of special steels, and the use of alloys ; 
the organisation of passenger traffic, with special 
reference to frequency and composition of trains, 
minimum cost, facilities for passengers, and the use 
of steam traction (trains and railcars) and electric 
traction (trains and individual cars) during and 
outside rush hours; the interest ‘railways have in 
the building, or in assisting in the building of houses 
for their employees; and the question regarding 
the reduction in the weight of rolling stock, with 
particular reference to “light railways and colonial 
railways.” Comprehensive reports on these subjects 
have already been submitted by many railways, 
and the information thus obtained, prepared as a 
series of concise papers by rapporieurs has been 
published in recent issues of the Monthly Bulletin 
of the Association. It is these papers which con- 
stitute the basis for discussion by delegates to the 
present session. Mr. J. C. L. Train, Chief Engineer 
of the London and North Eastern Railway, was the 
rapporteur on sleepers; Mr. E. A. W. Turbett, 
Assistant Chief Mechanical Engineer of the Southern 
Railway, reported on rolling stock; Mr. R. J. 
Harvey, consulting engineer to the Government of 
New Zealand, reported on passenger traffic; and 
Mr. A. P. J. Ball, estate manager to the London 
Midland and Scottish Railway, reported on housing ; 
in each case, only on behalf of English-speaking 
countries. During the week, delegates are also 
visiting engineering works in Switzerland, and 
several films of railway operation are being exhibited. 
Switzerland was chosen for the session because this 
is the centenary year of the opening of the first 
Swiss Railway on August 9, 1847. The principal 
celebrations will be held on August 9, this year, 
but during the summer a replica of the first train is 
touring the Swiss railways to enable passengers to 
take a short journey on it; a model railway 
exhibition, an exhibition of railway books, and 
other functions, are being arranged in the principal 
towns. They have been brought to Lucerne for 
this week for the convenience of delegates to the 
session. At a meeting of the Permanent Commission 
of the Association, held on February 15, 1947, Mr. 
F. H. Delory, General Manager of the Belgian 
National Railways, was elected President. Sir Cyril 
Hurcomb, Permanent Secretary to'the Ministry of 
Transport, and Sir William V. Wood, President of 
the Executive, London Midland and Scottish Rail- 
way, are two of the three members of the Executive 
Committee. Thirty-four Governments, 11 organisa- 
tions, and 150 administrations, who are responsible 
for a total mileage of 279,600, are now affiliated to 
the Internationa] Railway Congress Association. 


InconPoraTED MunicipaL ELECTRICAL 
ASSOCIATION. 


About 1,800 delegates and visitors are attending 
the Convention of the Incorporated Municipal 
Electrical Association, which opened at Bourne- 
mouth on Monday, June 23, and continues until 
to-day (Friday). Formal proceedings began on 
Tuesday morning, when, at a crowded meeting in 
the Concert Hall of the Pavilion, a civic welcome 
was extended’ to those present by the Mayor of 
Bournemouth (Councillor J. W. Moore, J.P.). Mr. 
J. Pickles, County Electrical Engineer, Dumfries 
County Counvil, then delivered his presidential 


address. In this address, the President discussed 
the future of the electricity-supply industry in 
this country, as it was likely to be affected by 
the Bill now before Parliament. The general 
impression given by this measure, he said, was of 
a tightly-geared machine in which it was imperative 
that flexible couplings should be introduced to 
ensure smooth running. When the Bill became an 
Act, no kaleidoscopic change was likely to take 
place overnight. In fact, it might be years before 
the ultimate pattern was complete. While all 
this was proceeding, the industry could not stand 
still. Existing personnel should, therefore, endea- 
vour individually to carry forward into the re- 
organised industry the same enthusiasm that had 
made it so successful in the past. In the afternoon, 
a paper on “‘ Recent Development in Power Station 
Practice” was read by Mr. F. W. Lawton, chief 
engineer and manager, Birmingham Electric Supply 
Department. In this communication, the author 
gave a detailed account of the changes which have 
taken place in power station practice since 1938. 
Rising coal prices, he said, were rapidly bringing 
higher steam pressures and temperatures into the 
economic range, and increased plant prices had 
concentrated attention on larger units running at 
higher speeds. The search for additional sites 
for power stations had revealed the necessity for 
cooling towers ; and the problems of ash disposal 
and grit emission associated with pulverised-fuel 
firing had caused alternative methods to be con- 
sidered. The whole of Wednesday was occupied by 
excursions to places of interest in the neighbourhood. 
On Thursday a meeting was held at which a paper 
on “The Law Relating to Electricity Supply ” was 
read by Mr. R. Birt, borough electrical engineer and 
manager, Ealing. In this a historical account was 
given of the legislation relating to electricity supply ; 
and the way in which the law on the subject would 
be affected by the Electricity Bill, 1947, was dis- 
cussed. The annual dinner of the association took 
place in the evening, Professor J. D. Cockcroft 
being the principal guest. 
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Tae Ar-Spgep REcoRD. 


The Army Air Force Headquarters of the United 
States Army have announced that a Lockheed 
Shooting Star aircraft has attained a speed of 
623-8 miles an hour. This exceeds by five miles 
an hour the’ record of 616 miles an hour 
established by Group Captain E. M. Donaldson, 
D.S.0., A.F.C., on September 7, 1946, and the 
United States Army intend submitting their claim 
for the record to the Fédération Aéronautique Inter- 
nationale. The aircraft was piloted by Colonel 
Albert Boyd and the flights were made at Muroc, 
California, where the aircraft was flown approxi- 
mately 50 ft. above the surface of a dry lake in 
desert country. The speeds of the four passes 
across the 1-86-mile course were 617-1, 614-7, 
632-5 and 630-5 miles an hour. giving an aver- 
age of 623-8. Details of the actual record-breaking 
aircraft are not yet available, but in its standard 
form the Lockheed Shooting Star is a single-jet 
fighter in which the turbine-jet unit is installed in 
the centre of the fuselage. The air intakes are on 
each side of the fuselage at the wing roots and the 
jet nozzle is situated within the tail of the fuselage. 
It is understood that the record-breaking aircraft 
was fitted with a turbo-jet engine, having water- 
methanol injection, and produced by Allison Motors. 


then took the chair for the first technical session, 
at which a paper entitled ‘‘ Planning a New Colliery 
in 1947” was presented by Dr. W. Reid and Mr. 
H. R. King and discussed. In the afternoon, Mr. 
George Mackay delivered a paper on “ Planning the 
Re-organisation of Whitehill Colliery, Midlothian.’ 
The evening was devoted to a reception, in the City 
Chambers, by the Lord Provost of Edinburgh (the 
Rt. Hon. Sir John Falconer, K.B.E.), the Lady 
Provost, and the Bailies, followed by a dance. The 
programme for Thursday, June 19, consisted of a 
number of excursions. to collieries at Comrie, 
Benarty and Dysart and, for the ladies, to various 
places of interest. In the evening, the Institution 
dinner was held in the North British Hotel, the 
principal guests being Lord Hyndley, chairman of 
the National Coal Board, who proposed the toast 
of “The Institution,” to which the President 
responded ; and Sir Charles C. Reid, to whom the 
President presented, in the course of the evening, 
the Institution Medal for his services to the advance- 
ment of mining engineering. The toast of “The 
Guests” was pro by Mr. A. M. Ritchie, 
President of the Mining Institute of Scotland, and 
replied to by Bailie Bruce Turnbull, C.B.E., D.L., 
and the Rt. Hon. the Earl of Balfour, chairman 
of the Scottish Division of the National Coal 
Board. The meeting concluded on Friday, June 
20, with a full day of excursions and visits to 
mines, works, etc., among the latter being Whitehill 
Colliery ; a representative tweed mill; the West- 
wood oil-shale mine and the Pumpherston shale-oil 
refinery ; the works, at Motherwell, of Messrs. 
Anderson, Boyes and Company, Limited, where the 
coal-cutting machinery exhibited included the latest 
models of the A.B. Meco-Moore cutter loader ; and 
the East Kilbride factory of Messrs. Mavor and 
Coulson, Limited, where coal cutters, the Samson 
loader, and various types of coal conveyor were seen 
under construction. 


ANGLO-AMERICAN AERONAUTICAL CONFERENCE. 


The preliminary arrangements for the Anglo- 
.American Aeronautical Conference, convened by 
the Royal Aeronautical Society, London, and the 
Institute of the Aeronautical Sciences, New York, 
are now well advanced. The Conference will be 
held from Wednesday, September 3, until Saturday, 
September 6, at the Victoria Halls, Bloomsbury- 
square, London, W.C.1. A reception will be held 
at the Society’s headquarters, 4, Hamilton-place, 
London, W.1, on Tuesday, September 2, and a 
garden party will be given by the President at Limes 
House, Stanmore, Middlesex, on Sunday, Septem- 
ber 7. ‘On Tuesday, September 9, a dinner, to be 
attended by the'Lord Mayor of London, will be 
held at Guildhall. The papers to be presented at 
the Conference by American authors will include : 
“* Theoretical Consideration of Stability and Control 
in High-Speed Flight,” by Professor T. von Karman ; 
“* Tcing Problems,” by Mr. Abe Silverstein ; “Column 
Theory,” by Mr. F. R. Shanley; “ Helicopter 
Power Plants,” by Mr. D. R. Shoultz; “Light 
Aircraft Performance and Economy,” by Mr. 
Grover Loening ; ‘“‘ The Future of the Reciprocating 
Engine,” by Mr. R. M. Hazen; and “ Pilotiless 
Aircraft,” by Mr. R. R. Gilruth. The papers to be 
presented by British authors will include: “ Per- 
formance in High-Speed Flight,” by Mr. W. G. A. 
Perring ; ‘‘ Control in Low-Speed Flight,” by Mr. 
M. B. Morgan ; ‘‘The Development of Thick Skin 


Tt has since been stated by the Ministry of Supply | Construction,” by Mr. D. Williams ; ‘Structural 


that there will be no British attempt to regain the 
record this year. 


Tue InstrroTion oF Minine ENGINEERS. 


The summer meeting of the Institution of Mining | ‘‘The Practical Difficulties Facing 


Engineers was held in Edinburgh on June 18 to 20, 


Problems of Large Aircraft,” by Mr. H. Knowler ; 
“Helicopter Rotor Systems and Control Prob- 
lems,” by Mr: R. Hafner; “Turbine Propeller 
Engines,” by Mr. F. M. Owner; “Jet-Propulsion 
Engine Developments,” by Mr. A. G. Elliott ; 
Designers of 
Aircraft with Swept-Back Wings,” by Mr. E. J. 


by invitation of the President and Council of the| Richards; and ‘‘Modern Operational Factors 
Mining Institute of Scotland, who prepared for the | Affecting Airworthiness,” by Mr. K. T. Spencer. 
occasion a programme of particular interest and |Generally, four papers will be presented and dis- 
variety. The proceedings opened with a general|cussed at each morning session, two being read 


meeting on the morning of June 18 in the Upper |at the same time in different halls. 


Two or more 


Library of the University, when the members and | will be presented and discussed at each afternoon 
guests were welcomed, on behalf of the Principal | session. On the morning of the final day of the 


(Sir John Fraser). by Professor Sir Alexander Gray, | Conference, the general conclusions will be sum- 
marised 


C.B.E. The President (Professor Douglas Hay, 





M.C.), having responded to Sir Alexander’s address, | technical trends in the next four 





and a discussion will take place on th 
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members of the Royal Aeronautical Society and 
of the Institute of the Aeronautical Sciences will be 
admitted as members of the Conference and applica- 
tion should be made to the secretary of the Royal 
Aeronautical Society not later than July 31. The 
membership fee is two guineas. 


THe OLD CENTRALIANS. 


The first post-war dinner of the Old Centralians— 
the old students’ association of the City and Guilds 
(Engineering) College of the Imperial College of 
Science and Technology—was held on June 23 in 
the hall of the Worshipful Company of Drapers, 
London, E.C.2, the chair being taken by the Presi- 
dent of the association, Mr. F. H. Bramwell, F.C.G.I. 
The principal guest was the Rt. Hon. Sir Stafford 
Cripps, M.P., who, in proposing the toast of ‘‘ The 

’ Old Centralians,” recalled that he also had received 
his scientific education in one of the schools of Lon- 
don University. Moreover, like Mr. Bramwell, he 
had early associations with Imperial Chemical 
Industries, Limited—and still, as President of the 
Board of Trade, occupied the offices which formerly 
were theirs. The recent war, he continued, had 
been pre-eminently a war of scientists and engineers, 
and in this respect the former students of the City 
and Guilds Institute had been of great service to the 
nation. Their work would continue to be of the 
greatest importance ; more and more the engineering 
industry had become the main prop of British over- 
seas trade. Fortunately, the British people had 
a special propensity for engineering in all its forms. 
There were two points of potential danger, however, 
to the future of the nation’s engineering programme : 
firstly, there was the problem of increasing the 
numbers of trained technicians without reducing 
their quality, and secondly, there was the need for 
greater research and development facilities. In the 
past, the country in general had failed to appre- 
ciate the place that engineers and scientists ought 
to have in industry ; they should be at least on a 
par with their administrative and financial col- 
leagues. The President, in acknowledging the toast, 
spoke of the importance of efficient management 
and suggested that British industry might note that, 
in the United States, which showed a higher real- 
value output per man than Britain, the proportion 
of overhead expenses represented by management 
costs was higher than in the United Kingdom. In 
discussing the future of the City and Guilds College, 
he expressed the hope that, in due course, hostels 
might be provided so that the advantages offered 
to students might be more comparable with those 
of a residential university. The toast of “ The 
Guests” was proposed by Sir F. Handley Page, 
C.B.E.—who urged the need for less planning and 
more action—and was responded to by Sir Norman 
V. Kipping, Director-General of the Federation of 
British Industries. 


FEDERATION OF CoaTED Macapam INDUSTRIES. 


The Federation of Coated Macadam Industries, 
although only three years old, now represents 75 per 
cent.ofthe capacity of the industries. This gratify- 
ing growth of membership was amply demonstrated 
by the number of members and guests who attended 
the third annual luncheon at the Dorchester 
Hotel, Park-lane, London, W.1, on Tuesday, June 
17. The toast of the Guests was proposed by Mr. 
D. W. Cleaver, D.S.O., Chairman of the Federation. 
He said that although, not unnaturally, their aim 
was to increase the sales of their products, and that 
this might even be achieved by offering an inferior 
grade which would require more frequent renewal, 
their Federation was intent on technical improve- 
ments to the quality of material. Quite a small 
improvement could lead to great economies for the 
country. Sir Cyril Hurcomb, K.C.B., K.B.E., 
Permanent Secretary to the Ministry of Transport, 
in responding to the toast, deplored the unavoidable 
delays—some of them amounting to nearly 20 years 
—which had attended many schemes for the im- 
provement of our highways. However, despite the 
set-back caused by the severe winter, they were now 
proceeding positively with some of these schemes. 
The toast of the Federation was proposed by Sir 
Alexander Rouse, C.I.E., F.C.H., M.I.C.E., Chief 
Engineer to the Home Office, and responded to by 
Mr. A. J. Lyddon, C.B.E., M.I.C.E. 





LETTERS TO THE EDITOR. 


THE THERMODYNAMICS OF THE 
HEAT PUMP. 


To THe Eprror oF ENGINEERING. 


Sm,—Considerable interest has been aroused in 
the construction of heat pumps, and the recent fuel 
crisis has demonstrated the extreme importance of 
fuel economy and efficiency in its use. The full 
economic implications of heat pumps, it seems, have 
not been appraised, and it appears that it is not 
sufficiently well realised that a combined heat engine 
and heat pump can achieve an efficiency of heating 
far exceeding 100 per cent., if the efficiency of heating 
be defined as the ratio of the quantity of heat, Q,, 
added to the room, to the quantity of heat, Q,, 
extracted from the source, such 1s a grate, the 
temperature of which is high. 

Perhaps the following analysis will assist in the 
clear understanding of the full implications of the use 
of heat pumps. Quite generally, such an arrange- 
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ment must satisfy the First and the Second Laws of 
Thermodynamics. In all heating appliances, not 
using a heat pump, @ quantity of heat, denoted 
here by Q,, is generated at a high temperature, say 
T,, and transferred to a room the temperature of 
which is considerably lower, say T,. In the ideal 
case, the whole of Q, will be utilised in heating the 
room. The isolated thermodynamic system, con- 
sisting of the source of heat and of the room, increases 
its entropy by an amount 


which is always positive, and increases with an in- 
creasing temperature difference T,—T,. Thus, 
even in the ideal case when the efficiency of heating 
is 100 per cent., a loss is implied, because the entropy 
of the isolated system increases and the process of 
heating is irreversible. 

Now, the necessity of heating a room implies 
that the temperature of the surroundings is lower, 
so that whenever a heating problem presents itself, 
there are essentially three bodies exchanging heat : 
the heat source at T,, the surroundings at a lower 
temperature T’,, and the body being heated at an 
intermediate temperature, T,. Instead of trans- 
ferring heat directly from T, to T,, the arrangement 
represented in Fig. 1 can be used. It consists of 
an engine driving a heat pump. By the First Law, 
as applied to the system consisting of the engine and 
heat pump, we obtain : 


Q2-Q:=95-%- + + (2) 
The Second Law imposes only the limitation that 


the entropy of the system, together with the sources 
of heat, must not decrease, or 


Qe 2: %-% 
m >0 ‘loo 


Eliminating Qj — Q; by (2) we have 


or, solving for 7 = = : 
1 


_ Qs (Ty — To) Tr 

Qi = (T, 5a To) T, 5 
Forexample, assuming T,= 500 deg.C.,T,= 20 deg. 
C.,and T,= 5 deg.C., we obtain » < 12-5. 


A more elaborate formula can be derived s0 as to 
take into account the inevitable losses in the 
working of the engine and pump, but the alove 
example should be sufficient to demonstrate the 
wastefulness of direct heating. It seems that a 
much greater effort should be directed to the 
perfection of practical heat pumps. 

It may be pointed out here that it is not absolutely 
necessary to convert some heat first into work, as is 
the case in the above example, and a heat pump 
working on the same principle as the absorption 
refrigerator would serve the purpose equally well. 
Equation (4) would then also indicate the maximum 
quantity of heat which can be fed into T, at the 
expense of Q, from T,. 

The hydraulic analogy of Fig. 2 may help to visua- 
lise this result. Suppose it is required to transfer 
a quantity of water from level 1 to level 2. If 
this were done directly and a quantity Q, were 
transferred, the entropy of the whole system would 
increase in proportion to the amount of potential 
energy, transformed into heat : 

Q, (hy — hy) Ig 
AS= T, : 
If, however, there is an additional source of water 
at a level 0, it pays to use the quantity Q, to drivea 
hydraulic turbine, coupled to a pump, since then an 
additional quantity of water can be lifted to level 2. 
When there is no entropy increase, the potential 
energies of the water lifted and of the water 
descending from level 1 to 0 are equal, or 


Qi ry = Qa he 


4) 


and 
h 
S21. 
1 hy 


Yours faithfully, 
J. Kestr, Ph.D., D.1.C., A.M.I.Mech.E. 
Polish University College, 
5, Princes-gardens, 8.W.7. 
June 9, 1947. 





THE ENGINEERING PROFESSIONS 
AND THE INSTITUTIONS. 


To THe Eprror oF ENGINEERING. 


Sir,—At the end of the timely and provocative 
article entitled “‘The Engineering Professions and 
the Institutions,” by Mr. J. H. W. Turner, B.Sc., 
A.M. Inst.C.E., published in your issue of May 30, 
on page 447, the author asks : “ Are the Institutions 
Officially satisfied with the present arrangements ? 
Do they deny the economic consequences which 
flow therefrom ? ” 

So far as the Institution of Water Engineers is 
concerned, the answer is found in the presidential 
address by Mr. B. L. McMillan, B.Sc., M.Inst.C.E., 
delivered in Birmingham on May 28, 1947. The 
President said :— 

“* By our Articles of Association we are entitled 
‘to watch over, promote and protect the mutual 
interests of our members,’ and last year, after a 
report by the Recruitment, Training and Conditions 
of Service Committee, the Council initiated new 
action along such lines. A draft ‘Scheme for the 
Regulation of Salaries of Water Engineers Serving as 
Officers of Water Undertakings’ was adopted, and 
negotiations were opened with the British Water- 
works Association, as representing the employing 
authorities. Progress has not been rapid, but a joint 
committee, representing the Association and the 
Institution, has been set up to examine the salary 
question. The salaries of assistants are not being 
overlooked, but these have been improved by the 
operation of the Scheme of Conditions of Service 
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Administrative, Professional, Technical and Clerical 
Services. 

“The plave of civil engineering in the national 
life is one of fundamental importance ; that of water 
engineering of vital importance. The status of the 
water engineer in the community concerns the 
consumer, did he but realise it, as much as it does the 
Institution, for the efficiency of water supply, as a 
public service, depends upon the ability, vision, 
integrity and devotion to duty of its professional 
staffs. The right men and the best brains will not 
be attracted into and kept in water engineering 
unless its material rewards are at least equal to those 
in many less exacting occupations. The young man, 
embarking on an engineering career and considering 
the various branches of engineering open to him, 
will not be criticised if he inquires what are the 
financial prospects on the way up and at the top of 
the tree.” 

Yours faithfully, 
A. T. Hoss, 
Secretary. 
The Institution of Water Engineers, 
Parliament Mansions, 
Westminster, S.W.1. 
June 12, 1947. 


To THe Eprror oF ENGINEERING. 

Smr,—Having read the article by Mr. J. H. W. 
Turner, on page 447, ante, I should like to state my 
case as an example of the kind of circumstances to 
which he refers. 

I attended a well-known major public school 
until I was 18 years of age, taking a high place in 
mathematics, and then went to a good technical 
college (depletion of the family finances making a 
university course impracticable) and obtained an 
Honours B.Sc. (Eng.) (London) in 1942. This 
qualified me for inclusion on the Scientific Register 
of the Ministry of Labour. After four months of 
this, there came an invitation to join the R.E.M.E. 
Having (like Mr. Turner’s hypothetical embryo 
engineer) cherished from childhood the desire to 
be a bridge-builder, I put up a short fight to become 
a Sapper instead, but eventually entered the 
R.E.M.E., rising to the rank of captain. Demobilisa- 
tion was followed by further dithering by the 
Ministry of Labour. At last, a contractor offered 
to take me for two years at 250I. + 501. = 3001. 
Lodgings cost 1251. per annum, fares 501., food 251. ; 
Mr. Dalton took most of the balance. Iwas then 
25 years old. Next I took a job as a carpenter’s 
labourer on a concrete-construction contract at 
2s. 1}d.an hour, and was much better off financially. 
Now I have a good post at 425l. per annum—so, 
good-bye to bridges ! 

Yours faithfully, 
‘* PENSIVE.” 
June 2, 1947. 





To THe Eprror oF ENGINEERING. 


Sim,—I read with great interest Mr. J. H. W. 
Turner’s admirable and timely article on ‘‘ The 
Engineering Professions and the Institutions” in 
your issue of May 30, on page 447. No engineer 
who has the question of the ‘‘ professional status ” at 
heart can fail to sympathise with Mr. Turner’s 
statements. I presume by “ professional engineer ” 
is meant a corporate member ot one of the four or 
five major institutions. The scale of remunera- 
tion for engineers, when this is related to their 
responsibilities and then compared with that of 
their commercial counterparts within industry and 
without, is very unsatisfactory, especially when it is 
remembered that an engineer’s training is no shorter 
than that of a doctor. 

There is one point on which it might be possible 
to differ somewhat from Mr. Turner ; that is that 
this unsatisfactory position is, partly, at any rate, 
directly attributable to an “over loyalty to the 
job ” attitude of mind on the part of the professional 
engineer. This, in turn, it is suggested, might be 
due to an over-emphasis on the part of the institu- 
tions on “‘ technical competence and moral integrity,” 
with a resultant tendency to further the interests 
of engineering rather than that of engineers. 
Rather, I feel that the trouble lies in the fact that 
the law of supply and demand does in effect operate, 


though in the opposite direction to the trend which 

scarce skill should imply. The reason for this is 

that the work associated with the professional 
engineer is carried out in small portions by a very 
large number of “‘ unqualified ” engineers who may 
have had very little or indifferent training in 
theoretical subjects, but who have acquired that 
most valuable of the engineer’s “tools,” practical 
experience. There is, in fact, a considerable number 
of men, capable of performing most of the technical, 

and in many cases administrative, duties associated 
with the work of the professional engineer. Thus 
there is a large number of “ self-made,” and in many 
cases “self-taught,” men who are performing the 
greater part of the technical work of industry. 
Most of these, perhaps, could not qualify for 
“professional status.” It is the fact that there is 
a considerable market from which to select designers, 
technical assistants, etc., the bulk of whom are 
theoretically ‘‘ unqualified,” that has to be borne 
in mind when, on considering the scale of remunera- 
tion, difficulty is found in relating the supply to the 
demand. What then is the alternative, and where is 
the remedy ? Could a single register of chartered 
engineers be instituted and the profession be made 
a ‘closed ” one ? 

The endeavour to find a solution to the problem 
brings up the subject of the education of an engineer. 
It is difficult to establish where the dividing line 
is to be between the “‘ professional’ and the non- 
professional engineer other than to lay down a 
minimum of cultural and scientific knowledge. The 
profession draws its recruits mainly from the 
universities or from the shops and drawing office. 
The university graduate is only partly qualified, for 
although he should have acquired the cultural and 
scientific background, he lacks the experience which 
only several years of actual practice will give him. 

The recruit who enters the profession through the 
shops and the drawing office, taking, say, the 
Institution examinations or the appropriate Higher 

National Certificate, is of greater immediate value 
to industry, as he has the advantage of five or 
more years of practice, though for the more theoreti- 
cal and advanced work he is at a considerable 
disadvantage in comparison with the university 
graduate. Principally this is due to the fact that 
under present arrangements the number of hours 
of study put in for a Higher National Certificate is 
only about one-third of that required for a degree. 
If at all possible this not inconsiderable gap be- 
tween the two types of recruit should be narrowed. 

If, then, the final qualifications required for 
entry into the profession, are adjusted so that 
they are more or less equivalent, the profession 
could be “closed.” There must be no difficulty 
for the right men to graduate from the shops and 
drawing offices into the profession, but the standard 
must be kept high, and there should be no appreciable 
difference ultimately between the two types of 
recruit. It is essential that the professional engi- 
neer be socially conscious and cultured, as well as 
a good technician. 

Should the profession ever be “ closed,” a large 
number of the older men in industry who are not 
members of the professional institutions would not 
be of the required standard to be on the register. 
If this were to happen, means could doubtless be 
found for making them members during the transi- 
tion period on their past record of service to engineer- 
ing and on their present occupation. This difficulty 
having once been overcome, all recruits would there- 
after have to satisfy the prescribed conditions of 
entry, as do all those entering the legal, medical and 
dental professions. 

Whatever the restrictions and regulations that 
may be found necessary to bring into line and raise 
the standards of entry to the profession, the older 
generation of engineers, it is felt, will not oppose 
but welcome such moves ; for it was they who laid 
the foundations and built up this great profession 
so well that it might receive the recognition and 
status it now deserves. 

Yours faithfully, 
R. M. L. Erkan, B.Sc. (Eng.). 
* Knowlton,” 
Hatherden-avenue, 
Parkstone, Dorset. 


MAXIMUM THEORETICAL CO, IN 
FLUE GASES. 
To THe Eprror oF ENGIKEERING. 

Sm,—The letter by Mr. R. H. Parsons, published 
in your issue of June 6, 1947, on page 479, describes 
a method of finding the maximum theoretical CO, in 
flue gases from the Orsat readings of CO,, CO, and 
O,. Using similar reasoning, I have found that 
it is quite easy to deduce the analysis of petrol or 
fuel oil from the Orsat analysis of the exhaust gases 
of an internal-combustion engine, if the mixture is a 
weak one. The proportion by weight of carbon in 

2-37 CO, 
21— O, + 1-37C0,’ 
where CO, and O, represent the percentage volumes 
of those gases in the dry products of combustion . 
The amount of hydrogen is taken to be 1 — C, no 
other element being presumed present. In any case, 
with other constituents the ratio of carbon to 
F. i F C 2 -37 co, 
hydrogen in the fuel is given by Hi ~ 31 —0,— 00, 
These formule could easily be modified to apply 
to the case of a rich mixture, but this is complicated 
by the fact that free hydrogen is usually present 
with CO in exhaust gases, and in the Orsat apparatus 
provision is not usually ‘made for determining its 
amount. The result is therefore not likely to be 
reliable. Having obtained the analysis of the 
fuel, any other quantities such as those mentioned 
by Mr. Parsons may easily be derived. 
Yours faithfully, 
J. JENNINGS. 


the fuel is given by C= 





Municipal Technical College, 
St. Helens. 
June 16, 1947. 





UNWIN MEMORIAL FUND. 
To THE Eprror oF ENGINEERING. 


Sir,—The forthcoming publication by Messrs. 
George Allen and Unwin, Limited, of The Life and 
Work of William Cawthorne Unwin, by E. G. 
Walker, F.C.G.I., seems to be a suitable opportunity 
to offer to the subscribers to the Unwin Memorial 
Fund a brief summary of the results obtained by the 
Committee who undertook the necessary work. 
At a meeting held at the Institution of Civil 
Engineers in February, 1935, it was decided that a 
fund should be raised to endow an Unwin Scholar- 
ship at the City and Guilds (Engineering) College, 
and that a record of the life of Dr. Unwin should be 
prepared by Mr. E. G. Walker, F.C.G.I., one of his 
students, who had already made it the subject of a 
memoir which a red in The Central, the 
journal of the Old Students’ Association. Subscrip- 
tions to the fund, amounting to 2,704l., were 
received from some 300 individuals and firms. The 
money was deposited femporarily in the Post Office 
Savings Bank, where |interest accumulated, so that 
when the fund was handed over to the City and 
Guilds Institute, in which it is now vested, the total 
amounted to 2,794/., gfter having paid all expenses, 
including 3261. in respect of printing and publishing 
the Life of Unwin. 

The Life of Unwin was completed by Mr. Walker 
in 1938, and a limited number of copies was issued 
to initial subscribers, but general publication was 
delayed owing to the advent of war. Arrangements 
have now been made to issue the book through 
normal trade channels and the net price will be 
12s. 6d. Most of the cost of preparation and print- 
ing has already been paid for out of the fund, and 
the profits from sales will accrue to the capital of 
the Scholarship. 

Yours faithfully, 
ALFRED CHATTERTON, 
President of the Unwin Memorial Committee. 
Foxgrove Lodge, 
Beckenham. 
June 12, 1947. 

[Though the text of the Life may have been completed 
in 1938, as stated by Sir Alfred Chatterton, we believe 
that no copies were available until 1939; our own 
review of the book appeared on July 28, 1939, on 
page 101 of our 148th volume. We have pleasure in 
recommending the book again, and especially to all 
who were, are or may become, students of the City and 








June 8, 1947. 
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THE NATIONAL PHYSICAL 
LABORATORY. 


As briefly mentioned on page 527, ante, an exhibi- 
tion of the work that is being carried on at the 
National Physical Laboratory, Teddington, was held 
last week on Wednesday,. Thursday and Friday, 
June 18, 19and 20. On the opening day, the Labora- 
tory was inspected by the General Board, of which 
the President of the Royal Society (Sir Robert 
Robinson) is chairman and the guests were received 
by him and by the Director (Sir Charles Darwin, 
K.B.E., F.R.S.). The Laboratory was founded in 
1900 to carry out research, including especially the 
accurate determination of physical constants, to 
establish and maintain precise standards and mea- 
surements, and to make tests of instruments and 
materials. In addition, the Laboratory also under- 
takes the investigation of special problems for 
Government departments, research associations, 
technical institutions and industrial firms. The 
scope of the activities carried on by the ten divisions, 
in which it is organised, may be illustrated by 
saying that there were no less than 264 exhibits 
on view of a gréat variety in objective, size and com- 
plication. 

Dealing with some of these exhibits, it may first 
be mentioned that a research is being carried on in 
the Aerodynamics Division for the Ministry of 
Transport on the oscillations of suspension bridges. 
The object of this is to provide data for the design 
of the proposed Severn highway bridge. As the 
centre suspension span of this bridge will be about 
3,000 ft. long, it is clear that aerodynamic oscilla- 
tions might be dangerous and might lead to such 
disasters as that which occurred to the Tacoma 
Narrows Bridge in 1940. In this connection, two 
experimental methods are being used. The first 
depends on rigid models which are mounted with 
appropriate freedom to oscillate and thus represent 
a sample length, say, 300 ft., of the suspended struc- 
ture. It has been found that wind-tunnel tests on 
such “ sectional models ” are valuable, as the results 
provide a rapid indication of the design features 
which favour stability. The second method is 
employed to confirm the results obtained with the 
first. It consists of making dynamic scale models of 
the complete bridge and studying their oscillations in 
a wind tunnel. The Severn Bridge model, which is 
being built, will be 52 ft. long, or 1/100th full size. 
The wind tunnel, which has been specially con- 
structed for testing it, has a test chamber measuring 
7 ft. by 60ft. by 60 ft. and an overall length of 150 ft. 
A turntable, which is sunk flush with the tunnel floor, 
permits tests to be made at any angle of yaw. The 
maximum designed air speed of the tunnel is 20 ft. 
per second, which corresponds to about 130 m.p.h. 
on full scale. 

Another exhibit in this Division of the Laboratory 
was a shielded hot-wire anemometer for making 
measurements at low speeds. Although the high 
sensitivity of the hot-wire type of instrument makes 
it particularly suitable for measuring speeds up 
to about 5 ft. per second, frequent calibration is 
necessary under standard conditions owing to the 
changes in the rate of heat loss which are caused 
when particles of extraneous matter adhere to the 
bare surface of the wire. To overcome this diffi- 
culty in the instrument demonstrated, a twin-bore 
silica tube, with an external diameter of 0-03 in., is 
held horizontally between two vertical supports. 
The wire is thus shielded from direct contact with 
the stream. A nichrome heater wire, which is 
0-004 in. in diameter, is threaded through the 
front base of the tube, while running through the 
rear base are two wires—one of nichrome and the 
other of constantan—which are placed end to end 
and fused together. This butt joint is near the 
mid-section of the shield ; and constitutes the hot 
junction of a thermocouple. The cold junction is 
situated in the free stream, away from any source of 
heat. The heating current is kept constant, usually 
at 0-6 ampere. Under these conditions, the heat 
lost by forced convection lowers the temperature 
of the wire. In consequence, a thermo-electomo- 
tive force is set up between the two junctions and 
this can be measured with a robust form of micro- 
ammeter. Some indications of the sensitivity attain- 


able is afforded by the potentials generated, which 
are 1-68 millivolts for the range between 0 and 
0-5 ft. per second and 3-17 millivolts for the range 
between 0 and 2 ft. per second. It may be pointed 
out that an instrument of this type can be used 
for researches on ventilation problems in mines and 
buildings and is much needed for that purpose. 

In addition to the apparatus mentioned on page 
527, ante, the apparatus exhibited in the Metallurgy 
Division included an electron microscope, which is 
being used for the examination of alloy steels and 
aluminium alloys. Experiments show that the 
advantages of this instrument over optical micro- 
scopes are not so much that the resolving power is 
increased as that the surface geometry of the speci- 
men can be better appreciated. A Geiger-Miiller 
counter equipment, which has been constructed in 
the laboratory, for metallurgical X-ray diffraction 
work, was also shown in operation, and experiments 
are being made to determine the relative merits of 
the counting technique used with it and the older 
photographic procedure. As a result, it has been 
found that a quantitative estimation of small 
amounts of powdered material can be made in a 
few minutes with a fair degree of accuracy. The 
method also shows promise for estimating small 
amounts of constituents in mixed powders. 

In the Electricity Division, apparatus for deter- 
mining the velocity of electromagnetic waves was 
demonstrated. As is well known, this velocity 
is the same as that of light, but in confirming this 
experimentally the accuracy obtainable has been 
only to within about 30 km. per second. Steps are 
therefore being taken to re-evaluate it, owing to its 
increasing practical importance as the use of radio in 
aerial navigation develops. This re-evaluation has 
been assisted by the fact that recent work on centi- 
metric waves has made it possible to determine the 
constant by electrical methods which are at once 
simple and more accurate than those previously used. 
One of these methods is to measure the frequency 
of electrical resonance of a hollow copper cylinder 
about 8 em. long and 8 cm. in diameter. This 
frequency depends only on the dimensions of the 
cylinder and the velocity of propagation of the 
waves. We understand that the cylinder employed 
in the present research has been made with the 
greatest accuracy and that its dimensions have 
been determined to 0-00003 cm. The frequency 
of resonance can be measured with an accuracy 
of a few parts in a million, the cylinder being 
placed in an evacuated enclosure while this is being 
done. It is estimated that the velocity can be 
determined in this way to an accuracy of 9 km. 
per second, the actual value that has been obtained 
so far being 17 km. per second greater than the 
accepted value. Work is being continued with 
electrical resonators of different shapes. 

A number of interesting demonstrations were 
given in the Metrology Division. These included a 
process for generating, recording and reproducing 
master involute curves, which has been developed 
in order to produce the enlarged diagrams of any 
involute form of gear tooth that are required for the 
routine testing of gear-tooth profiles by optical- 
projection methods. Use is made of a precision- 
ground cylinder with parallel end faces square with 
its axis. This cylinder is rolled on two parallel 
straight edges, which are arranged horizontally. 
As the cylinder moves along a datum plane which 
is defined by the two straight edges, a point located 
in this plane traces a record on a smoked-glass plate 
which is fixed to one end of the cylinder. This 
record is involute in form and has a base diameter 
which is equal to the diameter of the rolling cylinder. 
An optical projector, the magnification 6f which can 
be varied over a wide range, is used to uce 
enlarged involute diagrams from the master involute 
curve. Thus, by simply varying the optical magnifi- 
cation, a series of different involutes can be con- 
structed from the image formed on the projector 
sereen. It is possible in this way to reproduce any 
involute form of gear tooth from about 1 in. to 
100 in. pitch-circle diameter on a projection diagram 
by using only four master curves that have been 
generated from different sizes of cylinder. 

The use of a modern auto-collimating telescope 
with a range of measurement of some few minutes 
of arc for all types of precision engineering measure- 











ment which involve a small angular Sail 
was also demonstrated in this Division. For inst: unee, 
plain ring gauges with a diameter range of 0-5 in, 
to 0-1 in. can be measured to an accuracy of 
+0-00002 in., or better, in the following way. A 
double-ended stylus of suitable length is attached 
vertically to a horizontal lever and makes contact 
with the ring, first at one end and then at the other 
ofa diameter. Thus a certain angular displacement, 
or tilt, of the lever is caused as the contact is changed 
from the top to the bottom of the ring. Two mirrors 
attached to the lever are set so as to be inclined to 
one another by about the same angle as that moved 
through by the lever, and are arranged so that each 
in turn is nearly square to the axis of an auto. 
collimator when the stylus is in contact with the 
ring. The small residual difference between the 
angle of tilt of the lever and the angle of inclination 
of the mirrors is measured in the auto-collimator, 
The apparatus is standardised by making a similar 
measurement on a “box” standard, which is 
formed by wringing two optical flats over the ends 
of two equal combinations of precision block gauges 
equal to the normal size of the ring. The angular 
measurements are finally converted into linear 
measurements by determining, with slip gauges, the 
vertical movement of the stylus which corresponds 
to one division of the auto-collimator. 

Similarly, the accuracy of a rotary table or of a 
dividing head may be conveniently tested in the 
following way. A twelve-sided high-precision steel 
polygon is mounted approximately centrally with 
reference to the axis of rotation and the table, or 
head, is set to read zero. An auto-collimator is 
then set up to receive a reflected image of its cross 
wire from one facet of the polygon and the reading 
of its micrometer eyepiece is observed. The table, 
or head, is then set to read 30 deg. and the auto- 
collimator reading for the adjacent facet of the 
polygon is observed. From a knowledge of the 
exterior angle of the polygon and the difference in 
the auto-collimator readings, the true value of the 
0 deg. to 30 deg. interval is obtained. Comparisons 
are then made at 30 deg. intervals until the complete 
circle has been covered. An alternative method of 
turning the table or head accurately through a 
known angle is to use combination angle blocks. 
Both methods eliminate the necessity for accurate 
centring with reference to the axis of rotation. 

The recent Convention on Automatic Regulators 
and Servo-Mechanisms is an indication not only of 
the progress that has been made in the use of this 
type of equipment, but also of the need for deter- 
mining accurately the principles on which its opera- 
tion is based. An exhibit in this section showed how 
the fundamental principles of automatic control are 
being investigated with the object of obtaining the 
data necessary for the design and synthesis of auto- 
matic controllers for industrial plants and pro- 
cesses. ‘Fhe experimental work necessary for this 
purpose is carried out on a pilot-plant, which has 
been designed so that the control characteristics of 
a wide range of industria] plants can be simulated. 
For this purpose oil is circulated in the plant and 
the automatic control of its temperature is studied 
by using the proportional, floating and the first- 
derivative methods of closed-cycle control. The 
plant has been designed so that its thermal lags 
have been reduced to a minimum, but artificial 
lags with known time-constants can be introduced 
by electro-mechanical means to simulate the un- 
avoidable lags associated with industrial] plants and 
pracesses. Generally speaking, the behaviour of the 
plant under different conditions of lag will be studied 
by determining steady-state characteristics using 
the harmonic response technique. For this purpose 
the rate of flow of the oil will be varied sinusoidally 
over a wide range of frequencies by means of a 
specially designed harmonic generator. 





CONVERSAZIONE OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The first conversazione of the Institution 
of Electrical Engineers since the war was held at the 
Science Museum, South Kensington, London, 8.W.7, 
on Thursday, June 19. The guests were received by 
the President (Mr. V. Z. de Ferranti, M.C.) and Mrs. 
Ferranti, and were able te inspect the Centenary Exhi- 
bition of the Institution of Mechanical Engineers, refer- 
red to on page 504, ante. 
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CIRCULAR SAW WITH DIRECT 
“MOTOR DRIVE. 


Tue accompanying illustration shows a compact 
motor-driven circular saw which has been put upon 
the market recently by Messrs. Mathews Brothers, 
Matbro Works, Sandy-lane North, Wallington, Surrey, 
for the use of joiners, motor-body builders and others 
engaged in the lighter forms of woodworking. The 
machine consists of a rectangular box-frame of }-in. 
mild steel, in which is mounted a 12-in. diameter rip 
saw directly connected to the spindle of an electric 
motor running at 2,850 r.p.m. The motor is supplied 

















by Messrs. Brook Motors, Limited, Huddersfield, to 
suit either single-phase or three-phase current, the 
corresponding powers being 1 h.p. and 0-6 h.p., 
respectively. The motor and saw can be raised and 
lowered by the lever to be seen projecting from the 
right-hand end of the table, and locked in position, the 
depth of cut ranging from zero to a maximum of 2} in. 
The saw is fully encased below by an ejector-type guard, 
and has an adjustable top guard. The fittings com- 
prise an adjustable rip fence and a mitre fence, and a 

h-button starter with overload release. The overall 
Sian bies are 2 ft. in length, 1 ft. 10 in. in width, 
and | ft. 6 in. high ; the weight is 90 lb. 





NOTES ON NEW BOOKS. 


Plastics for Production. By Pavut I. Smirg. Second 
edition. Chapman and Hall, Limited, 37, Essex- 
street, London, W.C.2. [Price 15s. net.] 


Tue technology of plastics advances at such a rate that 
any book purporting to survey the subject at all com- 
prehensively soon needs revision. On the other hand, 
the spate of publications on every aspect of plastics 
is some guarantee that a book which gains the distinc- 
tion of a second edition does so on merit, indicated by 
the approval of a critical public. Herein lies the justi- 
fication for the revised and amplified survey of indus- 
trial plastics which Captain Smith offers for the informa- 
tion and guidance of technicians who are present or 
potential users, rather than originators, of plastic 
materials. He reviews the whole range of plastics from 
the standpoint of their a fers properties 
and methods of manufacture, an ce deduces the 
most appropriate applications for a given plastic and 
the most appropriate plastic for a given application, 
dealing successively with the more specific require- 
ments demanded for mechanical strength, electrical 
insulation, diffusion and transmission of light, and 
behaviour under exposure to moisture, chemi 
extremes of temperature. The book has been exten- 
sively revised with regard to modern adhesives and 
other recent plastic materials that are finding important 
and peculiar uses in woodworking, aircraft and elec- 
trical practices and their widespread ancillary trades. 
Descriptions of fabrication processes have betn simi- 
larly enlarged to include practical details about high- 
frequency heating and mould designing. The author's 
expressed opinion, that the happiest future for plastics 
lies in combining them with metals, textiles, wood, and 
other well-established materials, rather than in en- 
deavouring to justify them ascomplete substitutes on the 
score of cheap mass production, exemplifies his realistic 
and balanced approach to a subject which has suffered 
a good deal in the fast from ill-informed enthusiasm. 





The British Corporation Register of Shipping and Air- 


craft, 1890-1947. Offices of Corporation, 14, 

Blythswood-square, Glasgow, C.2. [No price quoted.] 
Txovex described as “a short history of fifty years’ 
progress,” this commemorative brochure ac 
covers a longer period, as the title indicates, and made 
a timely a rance to coincide with the recent exhibi- 
tion held in London by the Worshipful Company of 
Shipwrights. It is, however, much more than a mere 








record of the establishment and rise of the British 
Corporation, as it contains admirably concise and well- 
illustrated notes on the development of various methods 
of ship construction, and ship types, with the design 
of which the Corporation’s technical officers and com- 
mittees have been intimately associated. It is, indeed, 
a contribution to the history of shipbuilding in iron 
and steel which might well be expanded so as to empha- 
sise the logical sequence of Gn Sovclogentile described 
as well as to record their nature. 





The Steam Turbine and Other Inventions of Sir Charles 
Parsons, O.M. By R. H. Parsons, M.I.Mech.E. 
“Science in Britain” Series. Published for the 
British Council by Longmans Green and Company, 
Limited, 43, Albert-drive, London, 8.W.19. tPrive 
1s. 6d. net.] 

Tuis new edition of a booklet originally published in 
1942, and issued also in Spanish, Portuguese and 
Turkish, is one of the most satisfying of a series which, 
in the aggregate, must have done a great deal to spread 
abroad a knowledge of the contributions of British 
pioneer engineers to the advancement of applied science. 
While it does not appear that the present version 
differs materially from the original, the different format 
is a definite improvement on the old, the larger size 
of page enabling the illustrations to be reproduced to 
decidedly better advantage than before. It is to be 
hoped that adequate supplies of paper may enable the 
booklet to be circulated widely within the British Isles 
as well as overseas. 





The Fordell Railway. By Dr. J. C. Ineuis and F. 
Iyeuis. Published by Dr. John C. Inglis, The 
Colony, Larbert, Stirlingshire. [Price 4s. 6d., includ- 
ing postage. ] 

Tue Fordell Railway began about 1770 as a wooden 
wagonway, constructed for the conveyance of coal from 
certain pits in the parish of Dalgety, in Fifeshire, to the 
small port of St. David’s, near Inverkeithing, on the nor- 
thern shore of the Firthof Forth. Some 60 yearslater, 
it was relaid with malleable-iron rails, though still worked 
by horses, aided by inclined planes; and eventually 
was relaid again, this time with steel rails, while retain- 
ing the old gauge of 4 ft. 4 in., and progressed to the 
use of locomotives. It was dismantled in 1946, and, 
though various traces remain, might have died out from 
the memory of all but those antiquaries who specialise 
in railway history; but it is assured now of a wider 
remembrance, thanks to the careful researches of Dr. 
Inglis and his co-author, who have produced a memorial 
brochure which may be commended as a model of its 
kind. Clearly written, well illustrated, and ptovided 
with maps, a bibliography and various statistics, it 
bears every impress of keen observation, careful investi- 
gation, and that love of accurate recording with which 
railways, more than most mechanical contrivances, 
seem to inspire their devotees, amateur and profes- 
sional. 





Patents of Invention : Origin and Growth of the Patent 
System in Britain. By Attan Gomme. Longmans 
Green and Company, Limited, 43, Albert-drive, 
London, 8.W.19. [Price ls. 6d. net.] 

Mr. Attan Gomme, formerly librarian to the Patent 

Office for a number of years and well known as an 

authority on the historical development of patent law 

and practice, has achieved a masterly feat of compres- 
sion in the preparation of this booklet, which is one 
of the “Science in Britain” series of monographs 
sponsored by the British Council. In the short space 


and | of 48 pages he has contrived to summarise the origin 


of patents of invention—the earliest known, incident- 
ally, is French in its application, though granted by 
an English king, Henry III, and dates back to 1236; 
to trace the evolution of patents in England ; to discuss 
th- svelopment of the patent specification, and the 
J. of patents, from the Patent Law Amendment Act 
of 1852 to the present day ; and to include a biblio- 
graphy which in itself is a valuable key to the 
essence of the subject. The ‘“‘ Science in Britain ” 
series has been designed primarily to promote overseas 
a better knowledge of the fundamentals of British 
technical and scientific progress; but there are many 
within the British Isles who would do well to study 
these little books with care, not least this admirable 
survey. 


Building and Structural Tables for Architects, Builders 
and Engineers. By Freperniok Hype Biaxz, 
B.Sc. (Eng.), M.1.C.E., M.1.Struct.E. Chapman and 
Hall, Limited, 37, Essex-street, London, W.C.2. 
[Price 21s. net.] 

In this book, the author has sought to bring together 

in convenient form, systematically arranged an 

indexed, the basic facts and figures likely to be required 
by those who design buildings and structures. “‘ The 





general system of arrangement,” as the author states, 
“keeps to the same order as the designer normally 
follows in comaeting Mis loads, commencing with the 
roof and following thromgh the foundations. Though 
numerous references are made to British Standards, 
L.C.C. Regulations, reports by the Institution of Struc- 
tural Engineers and other bodies (official and profes- 
sional), no attempt is made to supersede or duplicate 
these publications, as the object is to keep the informa- 
tion compact and as far as possible tabular. There are 
in all 194 tables. Weights and properties of a wide 
variety of materials are well covered. A considerable 
amount of useful information is given on the standard 
sizes, weights, etc., of services and fittings. Useful 
data are given on thermal insulation, but none on 
insulation against noise. Information on, costs is not 
included. An unusual and uset\'! feature is the inclu- 
sion of 17 pages in the section on beams on the equations 
for reactions and bending moments in portal frames, 
rectangular and pitched, variously loaded. The pro- 
perties and load-bearing capacities of standard beams 
are given, but for design data for columns, compound 
girders, etc., the designer will naturally still require 
his section book. Mr. Blake’s summary should prove 
a useful aid to those who design or estimate for building 
or structural work. 





CATALOGUES. 


Meter for Coal, Grain, etc.—The Lea Recorder Com- 
pany, Limited, Cornbrook Park-road, Manchester, 15, 
have recently issued a booklet, RCM2A, describing and 
illustrating the new developments that have taken place 
in the “‘ Romer-Lea ” coal meter for measuring coal, or 
other materials passing down pipes or chutes. since the 
previous booklet was issued and since the apparatus was 
fully described in ENGINEERING, vol. 131, page 796 
(1931). 


Compression-Ignition Oil Engines.—A series of compre- 
hensive and fully illustrated booklets has been received 
from Messrs. Davey, Paxman and Company, Limited, 
Standard Ironworks, Colchester, describing several of 
the different types of Diesel engines made by them, as 
well as Diesel-driven alternator sets. A further booklet 
reviews the history of the firm up to the present time 
and gives an interesting illustrated account of the town 
of Colchester. 

Thermionic Valves.—Useful details regarding the 
thermionic valves manufactured for various purposes by 
Standard Telephones and Cables, Limited, Connaught 
House, Aldwych, London, W.C.2, are given in a recently 
issued pamphlet. This is intended as an introduction 
to the firm’s data sheets on individual types, copies of 
which may be obtained by applying to the Chief Valve 
Engineer, Standard Telephones and Cables, Limited, 
Footscray, Kent. 

Thermostatic Water-Mizing Valves.—Messrs. Walker, 
Crosweller and Company, Limited, Whaddon Works, 
Cheltenham, have sent us copies of several illustrated 
leaflets describing the Leonard-Thermostatic hot- and 
cold-water valves made by the firm. The leaflets deal 
with such applications as the supply of warm water for 
factory personnel, for bakery purposes, for laundries, 
tanneries, dairies, cloth-scouring machines, washing out 
oil and chemical containers, etc. 

Beam Approach Receiving Equipment for Aircraft.—A 
leafictissued by Standard Telephonesand Cables, Limited, 
Connaught House, Aldwych, London, W.C.2, sets out 
the principal features of the receiving equipment which 
has been designed for use in conjunction with Standard 
beam approach transmitters so as to give aural and 
visual indications of the line of approach to an aero- 
drome. Illustrated descriptions of the equipment 
involved are given. 


Hard-Faced Welding Rods.—We have received from 
Messrs. Murex Welding Processes, Limited, Waltham 
Cross, a catalogue of their “ Tubex ”’ hard-facing welding 
rods, which consist of steel tubing containing fused 
carbide particles and a fluxing agent. With oxy-acety- 
lene, the carbide is deposited in liquid steel and results in 
@ hard rough surface on the part treated, which renders 
it suitable for rock cutting and drilling and other opera- 
tions involving abrasion. With carbon or metallic arc 
processes the material deposits @ tough and smooth 
tungsten-iron-carbide face. 





CONSUMPTION OF COPPER IN GREAT BriTaIn.—The 
production of unalloyed copper in the United Kingdom 
during May totalled 26,863 tons. In addition, 19,415 
tons of copper were used in the manufacture of brass, 
bronze, nickel-silver, and other alloy wire, rods, sections, 
strip, sheet, tubes and castings, and a further 846 tons 
of copper were consumed in the production of copper 
sulphate. The total of 47,124 tons of copper consumed 


d | during the month was made up of 32,564 tons of virgin 


copper and 14,560 tons, the latter being the copper con- 
tent of the scrap copper and copper alloys employed. 
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LABOUR NOTES. 


Inthe course of his address to the annual conference 
of the Amalgamated Union of Foundrymen—which 
was held at Ayr last week—Mr. Archibald McDougall, 
who presided, said that the foundry industry had been 
tabulated as undermanned, and the union was still 
committed to up-grading “green” labour, and 
Italian labour, but men were still being called up 
when they were needed to produce the goods we 
required in order to live. To talk about importing 
labour from abroad while that continued, and when, 
in Scotland alone, there were 100,000 unemployed, 
could not but have a disheartening effect on the indus- 
tries concerned. Cynicism, and a feeling of frustration, 
were bound to result. 





Dealing with the shipbuilding industry, which 
employs many foundry workers, Mr. McDougall said 
that it was to be expected that the total, now 105,000, 
of people employed on repairs and reconversion would 
be reduced to about the normal pre-war figure of 
30,000 in about two years’ time. Some assurance was 
needed, therefore, that plans were being prepared, first, 
to maintain the shipyards in full employment, and 
second, to provide alternative employment on essential 
construction for those no longer required on ship 
repairs. 


According to Mr. J. W. Stephenson, the President 
of the National Federation of Building Trades Opera- 
tives, the building industry is undergoing the greatest 
crisis it has known. He told the annual conference of 
the Federation at Scarborough last week that grave 
shortages existed in all the primary building materials 
and in plant and craftmen’s tools, while the number 
of men engaged in: the building and civil-engineering 
industry exceeded a million. Faced with these facts, 
the Government had had to abandon the targets set 
in its housing programme. Local authorities were at 
their wits’ end to meet their day-to-day commitments 
in respect of their schemes. Men went to sites and 
found themselves frustrated. Production was ham- 
pered at every turn. The lack of balance of employees 
was more evident than ever. Inevitably, pockets of 
unemployment occurred. There was an exodus of men 
from the industry because of low wages and bad condi- 
tions. Many labourers had gone to factories where 
conditions and wages were better, rather than work in 
the open with a chance of being frozen out or rained off. 








Mr. Stephenson pointed out that when the Federation 
accepted the Government training scheme, they did so 
on the understanding that there would be no shortage 
of materials or lack of means. Time and again, they 
had stressed that it would be wasteful and ridiculous to 
crowd the market with skilled building labour unless it 
was made certain that it would have the tools and the 
materials to do the work in an intelligent, orderly 
manner. 





The conference instructed the executive to seek a 
guaranteed week of 44 hours instead of one of 32 hours. 
Another resolution, adopted unanimously, expressed 
deep dissatisfaction with the arbitration tribunal’s 
rejection of the Federation’s wage claim; the ban on 
the payment of ; ;centives, the mover said, was straining 
the loyalty of members. 





The court set up by the Ministry of Labour and 
National Service to inquire into the claims of the three 
unions of railwaymen for wage increases and a shorter 
working week was given some striking figures as to the 
cost of the concessions by Mr. H. Adams Clarke repre- 
senting the four main-line railway companies. To give 
full effect to the claims, he said, on the basis of a 35-hour 
week for salaried staff and a 40-hour week for other 
staffs, would add nearly 90,000,000/. to the wages bill. 
On the basis of a 44-hour week, the addition would be 
60,000,0007. These are, of course, alternative figures. 





Insured persons registered as unemployed in this 
country, on May 12, numbered 331,543—the lowest 
figure since January, 1946. On April 14, the figure was 
426,989, and at the height of the crisis in February it 
was over 2,000,000. Of the May total, 239,383 were 
men, 7,041 boys, 80,107 women, and 5,012 girls. In 
addition, 12,186 uninsured persons were registered as 
unemployed, including 3,613 boys and girls under 16 
who had not yet entered industry. Of the total, 
42,123 were married women, and 15,928 who had had 
no employment since leaving the Forces. Nearly 
187,000 had been out of work for more than eight 
weeks. 





A number of interesting questions were discussed at 
the meeting, last week at Hastings, of the National 
Committee of the Amalgamated Engineering Union, the 


sation on important issues. In his opening address to 
the delegates, Mr. Tanner, the President of the Union, 
said that there had been some controversy concerning 
the offer of special inducements to miners, but coal was 
vital and the possible bad effects of such inducements 
were insignificant compared with another fuel crisis. 
The signs of luxury, and the feeble attempts, so far 
made to discourage employment in unessential and 
luxury work hampered efforts to encourage employees 
to co-operate in the drive for production, and the regu- 
larity with which “ astronomical profits” were being 
announced was a disturbing factor. Engineering pro- 
fits had certainly risen. Employees could not under- 
stand why, under a Socialist Chancellor, more money 
was being made by buying and selling commodities, 
shares, and property than at any previous time. Far 
too many useless undertakings were being kept going 
merely to make money. 





Continuing, the President said that the trade unions 
had refrained from exploiting the manpower shortage, 
and, if employers were not willing to exercise similar 
restraints some regulations would have to be applied. 
It was ironical that a national wages policy was being 
energetically advocated in certain quarters but nat a 
profits policy. A national wages policy was part of a 
Socialist economy which would be shared by all. In 
@ system of private ownership, a national wages policy 
became a wages peg to which was tied one class to the 
advantage of another which remained a free agent. 





The unions must, however, he declared, continue to 
work for the maximum co-operation in the drive for 
production. There must be a general plan for all 
industry, and a plan for engineering, with targets. The 
General Council of the Trades Union Congress should 
have more authority for rapid decisions in order that 
it might act with the speed required, subject to the 
endorsement of the affiliated unions as became neces- 
sary. 


In their report to the National Committee, the 
executive council said that the stark fact must be faced 
that the volume of our exports is not sufficient to enable 
us to buy from abroad the necessary food and other 
goods to feed and clothe the population. This was not, 
in their opinion, a question of capitalism versus 
labour, but one that affected all sections of the com- 
munity and admitted of one solution only which could 
be summed up as more production. To achieve that, 
they could not rule out the possibility of some modified 
form of direction of labour. 








A London resolution was adopted by the committee 
expressing the opinion that the proposals in the 
Government’s economic White Paper were inadequate 
and declaring that “ any conception ” of “ freezing of 
wages” would not be tolerated. ‘“‘ We declare our- 
selves free,” it was added, “ to present pr demands 
when and how we think fit.” A pledge of full support 
to the Government in any steps considered to be 
necessary to prevent a fuel crisis similar to that of last 
winter was given in another resolution adopted with 
only seven dissentients. Greater powers, it was urged, 
should be given to regional boards for industry to 
enforce arrangements for the allocation of fuel, and 
that working hours should be so adjusted as to even 
out the load of electricity undertakings. 





The committee sat in private on Thursday to discuss 
the complicated wages structure now in operation in 
the engineering industry, and also to review the posi- 
tion created by the affiliation of the Union to the 
Confederation of Engineering and Shipbuilding Trades. 
Wages and kindred matters were again discussed at a 
public session on the following day. It was agreed to 
ask the General Council of the Trades Union Congress 
to approach the Government on the question of equal 
pay for equal work, or “ the rate for the job.” Another 
resolution adopted called for a national minimum con- 
solidated rate for time employees with a 33} per cent. 
increase in piecework prices, and still another, for a 
bonus that would relate all time-operatives’ earnings to 
piecework earnings. There was also some consideration 
of the details of the proposed new wage structure 
which now apparently concerns the Confederation as a 
whole, and not merely the A.E.U. 





NETHERLANDS STEELWORKS.—The rolling equipment 
of the Royal Netherlands Blast Furnaces and Steelworks 
has resumed production. The equipment had been 
looted by the Germans in March, 1943, but was brought 
back from Germany, with the co-operation of the British 
occupation authorities,in 1946. The heavily damaged 
plant has been reconditioned. The rolling equipment 
produces stee] plates, and has an annual capacity of 
170,000 tons. Work will be limited to one shift a day 


THE CENTRIFUGAL CASTING OF 
COPPER-ALLOY WHEELS IN SAND 
MOULDS.* 


By O. R. J. Lez, Ph.D., M.Sec., and L. Norrucovr, 
-» Ph.D. 

Tus work described in this paper was a continua' ion 
of a previous investigation which dealt with light 
alloys.— The objects of the research were: (a) to 
provide information on the properties likely to be 
obtained in wheels of conventional design when centri. 
fugally cast in sand moulds; (6) to provide gencral 
information on the influence of casting speeds and 
conditions ; and (c) to provide information on seyre. 
gation and structure of centrifugal sand castings of 
interest to present users and manufacturers of centri. 
fugal castings. The technique employed was essenti lly 
as described in the previous investigation on light 
alloys. The general scheme of investigation for each 
alloy was to prepare a complete series (No. I) of castings 
with §-in. thick arms ; further castings in other varia. 
tions of the pattern were then made to establish the 
possible differences in behaviour due to design 
(Series II). These variations usually consisted of 
increases in arm thickness, but in some instances }-in. 
thick arms were used (Series III). 

Owing to the higher density of copper alloys, the 
speeds of rotation were lower than for the aluminium 
alloys. Speeds of 300, 500 and 1,000 r.p.m. in the 
light alloys gave rise to liquid pressures on the mould 
wall of 3 Ib., 8 lb. and 32 lb. per square inch. The 
present work standardised on centrifugal pressures of 
5 Ib., 15 1b., 30 1b. and 50 Ib. per square inch, and the 
corresponding speeds used were 225, 380, 560 and 
710 r.p.m. for the gunmetals and phosphor-bronzes, 
and 250, 420, 590 and 760 r.p.m. for the less dense 
aluminium bronze and high-tensile brass. Although 
the highest speeds in each series developed a greater 
pressure than in light alloys, the “times gravity” 
acting was only 71 (at 710 r.p.m.) or 82 (at 760 r.p.m.) 
compared with 140 at 1,000 r.p.m. in the light-alloy 
castings. 

The pattern was rammed up in circular two-part 
boxes which had a slight taper on their outer surfaces 
to locate and fix them into the circular bowl of the 
casting machine. In view of the high metal pressures, 
and as there was only about 1} in. of sand between the 
pattern and the box, particular care was taken to 
obtain strong moulds. Mansfield sand was rammed 
to a green density of 1-8 grammes per cubic centimetre, 
with 10 percent. moisture, and thoroughly dried. The 
moulds were assembled after cooling to 60 deg. to 80 
deg. C., so as to avoid the loss in strength which occurs 
after drying, due to moisture absorption. A.F.A. 
test pieces run alongside the moulds had dry com- 
pression strengths of about 200 lb. per square inch. 
As an additional precaution, top and bottom plates of 
t-in. thick steel were clamped to the mould. To 
combat penetration of the metal into the pores of the 
sand, a proprietary mould-wash was used. It was 
sprayed on liberally when the mould was hot after 
partly drying, and formed a smooth continuous film 
which proved completely impervious to the metal. 
With this impervious coating it was found necessary 
to have small ‘‘ whistlers’ on the top of the casting 
to allow the air to be displaced during pouring. 

The rapid pouring found necessary with light alloys 
was adopted with the copper alloys. A preheated 
tundish with stopper was located over the casting 
machine, the predetermined weight of metal poured in, 
and the stopper released. Sizes of nozzle from 1¥ in. 
to #4 in, diameter were used and resulted in times of 
pouring from about 1 second to 5 seconds. The down- 
gate of the mould had the same diameter as the pouring 
nozzje. The only difference which the various rates of 
pouting caused was in the depth of the parabolic surface 
depression of the liquid metal in the downgate which 
is caused by centrifugal motion. Although the height 
of downgate was 8 in., the depth of surface parabola 
plus shrinkage pipe did not permit a sound boss to be 
obtained at 700 r.p.m. on castings with 1}-in. diameter 
runners; } in. diameter runners were satisfactory. 
The casting temperatures quoted are those at which 
the metal entered the mould after passing through the 
bottom-pouring crucible. Experiments indicated a 
drop of 40 deg. C. between the temperature of the metal 
as removed from the furnace and as entering the mould. 
This amount was subtracted from the temperature of 
the metal in the furnace, which was measured by a 
“* quick immersion ” platinum thermocouple. 

The sectioning of the castings was performed as 
before and as shown in Fig. 1, on page 558. The 
positions from which tensile bars were taken is also 
shown. A small sample from the rim between the arms 
was used for micro-examination and hardness measure- 
ments, density values being obtained on each individual 





* Paper presented to the Institute of Metals, who 
invite written discussion. Abridged. 








function of which is to determine the policy of the organi- 


for the present. 


t See Jl. Inst. Metals, vol. 71, page 93 (1945). 
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tensile blank after rough machining to 4 in. diameter. 
Two types of test-bar were used in this work. The 
first was the standard D.T.D. bar as used for light 
alloys. For the high-shrinkage aluminium bronze and 
high-tensile brass alloys (and in one or two cases for 
the other alloys), a wedge-shaped block was cast, 6 in. 
high, 3 in. long, 2 in. wide at the top tapering to 1 in. 
wide with a }-in. radius at the bottom. All tensile 
test-specimens, whether from test-bars or castings, 
were 0-357 in. diameter. Except for the leaded 
gunmetal made from virgin metals, the alloys’ were 
obtained as commercial ingots of the desired: com- 
position. The aluminium bronze and_high-tensile 
brass ingots were rapidly melted (30 minutes to 40 
minutes for 20 lb.. to 25 Ib. melts), under slightly 
oxidising conditions, in a gas-fired pit furnace. They 
were cast from a low degree of superheat without any 
degassing or additions. The gunmetal ingots were 
melted under slightly oxidising conditions and heats 
were raised to the maximum temperature in 30 minutes 
to 45 minutes. Nitrogen degassing and phosphorus 
(0-02 per cent. residual) deoxidation procedures were 
used as recommended by Baker, Child and Glaisher.* 
In view of the benefits obtained by low casting 
temperatures in the light-alloy work, it was decided to 
standardise on fairly low casting temperatures for the 





copper-base alloys. Table I shows the alloys investi- 


lines, and indicate the well-known property of these 
alloys in forming local shrinkage cavities which, if 
present, were avoided in taking the samples. The 
curves for the tin-bronze alloys, particularly the phos- 
phor-bronze, show considerable rise in density at low 
speeds of rotation and a continued rise in density of 
the rim of the castings with increasing speed of rota- 
tion. It was found, however, that the densities of the 
arm specimens were a maximum at moderate speeds 
of rotation. This is thought to be due to the steep 
centrifugal pressure gradient from zero at the centre 
of rotation to 50 lb. per square inch at the periphery. 
The force driving feeding liquid into the rim from the 
ends of the arms is therefore very considerable com- 
pared with the force tending to drive feeding liquid 
from the boss into the arms at a late stage of solidifica- 
tion, and the best way of ensuring sound arms appears 
to be to make them as large as possible, rather than to 
rely on a high speed of rotation. 

The marked increase in density obtained by centri- 
fuging phosphor-bronze is due to the metal-mauld 
reaction of this alloy giving rise to considerable dis- 
persed gas porosity in static castings, which is quickly 
closed up by the application of centrifugal pressure. 
The effect of casting temperature was investigated in 
the case of the gunmetal and the aluminium bronze. 
In the former, a low casting temperature of 1,070 deg. C. 


TABLE I.—ALLOYs INVESTIGATED. 























| | 
| | | | | | Maxi- 
|} Cu, Sn, Zn, | Pb, Ni, Fe, | Al, | Mn, | Liqui- |Freezing| mum 
——. | Per Per Per Per Per Per | Per | Per dus, | Range, | Density, 
Cent Cent. Cent. | Cent Cent Cent. Cent. | Cent. | deg. C. | deg. C. | gr. per 
ee. 
| | 
’ j 
Aluminium bronze | 79-96 — oo — 5-22 4°96 | 9-78 0-08 | 1,070 | 20 7-585 
High-tensile brass | 61-40 — 29-9 _ — |} 1-79 | 4-90 2-09 890 5 | 7:78 
Gunmetal - | 86-6 10-30 2:80 | 0-02 0-08 | 0-10 |, — a | 1000 | 210 | 8-89 
Leaded gunmetal 84 7 5 | 4 — | -— | — = 1,000 | 210 8-96 
Phosphor-bronze | 87:50 | 12-55 | 0-07 | 0-04 oo7 |} — | — (0-2P) | 990 | 350 | 8-90 


gated, with analyses of the ingots and some properties 
of the alloys after taking into account melting loss. 
The maximum densities were obtained on samples from 
the base of remelted chill-cast samples and form the 
basis for the estimations of porosity in the sand castings 
produced. 

The static castings in Series I (arms § in. thick), with 
heads over each junction of an arm and the rim, were 
completely sound in the aluminium bronze and high- 
tensile brass, but the tin-bronze alloys showed dispersed 
unsoundness below the feeding heads. The static 
castings poured from a central runner without feeding 
heads, in the same manner as the centrifugal castings, 
were unsound in the aluminium bronze and high- 
tensile brass alloys, the defects being most apparent 
at the junctions of the arms with the rim (Fig. 7, on 
page 559); surface cracks also appeared at these posi- 
tions. In the bronze alloys, the absence of heads 
produced fairly sound castings without any local 
concentration of visible porosity. After etching, 
however, staining by the etching reagent, particularly 
in the pkosphor-bronze, indicated that finely dispersed 
porosity was present. In the centrifugal castings in 
aluminium bronze and high-tensile brass, the first 
effect of increasing the speed of rotation was to reduce 
the porosity at the ends of the arms, but this was still 
associated with surface cracks. As the speed was 
further increased to 630 r.p.m. the internal porosity 
was again reduced, but the ends of the arms had 
shrinkage markings on their surfaces, as seen in Fig. 2, 
page 558, which shows a high-tensile brass arm, ¢ in. 
thick, cast at 960 deg. C., and 600 rp.m. At the 
highest speed (780 r.p.m.) these surface defects were 
absent, but the internal porosity was not completely 
eliminated and took the form of small sub-surface 
voids just behind the radius at the junction of the 
arms and flange, as shown in Fig. 6, page 559. There 
was little to choose between the two alloys in this 
respect, but the high-tensile brass seemed to be slightly 
the worse (compare Figs. 5 and 8). 

With the tin-bronze alloys, similar surface defects 
were observed at the ends of the arms, as may be seen 
in Fig. 3, page 658, which shows a gunmetal arm, § in. 
thick, cast at 1,070 deg. C. and 570 r.p.m., but at the 
highest speed (710 r.p.m.) they were virtually elimina- 
ted. At low speeds of rotation these alloys developed 
localised internal porosity at the ends of the arms, but 
at the maximum speeds employed this was eliminated. 

Curves relating the density values, in grammes per 
cubic centimetre, of the specimens taken for tensile 
testing and the maximum centrifugal pressure in 
pounds per square inch give quantitative indications of 
the effect of speed of rotation on soundness, but they 
tend to smooth out the effect of localised porosity 
near the outer end of the arm specimens, since 
the latter were taken from one side of the arm 
centre lines. The curves for aluminium bronze and 
high-tensile brass are virtually horizontal straight 








* Jl. Inst. Metals, vol. 70, page 349 (1944). 


TABLE II.—Improvement in Mechanical Properties 
Obtained by Centrifugal Casting. 























| Ultimate | 
Tensile | Elonga- 
Alloy. | Type of Casting. Strength, tion, 
| Tons per | Per cent. 
sq.in. | 
| 
| 
Aluminium | Wedge test block po 46-1 20-5 
ronze | (A) Static casting with 
heads oe - a 43-1 13-8 
| (B) 440 r.p.m. centrifugal 
| castin << 5 --| 46-9 18-5 
| (C) 780 r.p.m. centrifugal | 
|; casting .. _ --| 46-9 21-2 
| Percentage improvement | 9 | 53 
(C) over (A) | 
High-tensile | Wedge test block ..| 51-75 20-0 
brass (D) Static casting with | 
| heads... és .-| 51-4 20-6 
| (E) 600 r.p.m. centrifugal | 
| casting .. is a 50’ -6 21-7 
(F) 780 r.p.m. centrifugal | 
| casting .. o< --| 58-0 19-6 
| Percentage improvement 3 —5 
(F) over (D) 
88:10: 2 Av. wedge block 15-7 10-0 
gunmetal Av. D.T.D. bar .. ah 14-1 4-8 
Cast at 1,070 | (G) Static with heads... 15-1 | 11-9 
deg. C. (H) Static without heads 11-6 2-7 
(J) 710 r.p.m. casting. 14-5 9-3 
Percentage improvement —4 —22 
(J) over (G) 
88:10:2 Av. wedge block oat 13-6 8-0 
gunmetal Av. D.T.D. bar .. a 18-3 18-3 
Cast atl, 140 | (K) Static with heads ..| 14-0 7:3 
deg. C. (L) Static without heads | 14-8 10-8 
(M) 710r.p.m.casting ..| 15-2 12-4 
Percentage improvement 9 61 
(M) over (K) | 
/ 
Leaded Wedge block 16-5 43-0 
gunmetal D.T.D. bar - sd 15-8 19-9 
(N) Av. of static castings 13-6 21-9 
(O) Av. of centrifugal 
castings oe oa 14-9 18-4 
(P) 230 r.p.m. casting .. 15-8 22-5 
| Percentage improvement 16 3 
(P) over (N) 
Phosphor- Wedge block, fired sand 19-7 19-0 
bronze Av. wedge block dry 
sand os te te 14-5 9-0 
(Q) Av. of static castings 11-8 3-1 
(R) Av. of centrifugal 
castings .. acs es 15-2 5-0 
(8) 380 r.p.m. casting .. 16-0 6-4 
Percentage improvement 35 105 
(8) over (Q) 














gave sounder castings at the higher speeds of rotation 
than a casting temperature of 1,140 deg. C., but the 
reverse was the case for the static and lower speed 
castings. With aluminium bronze, three castings were 
made at 750 r.p.m. in the range 1,085 deg. to 1,260 
deg. C., and the effect of casting temperature was 
comparatively small, the lowest value, however, giving 
the best results. 





In an endeavour to improve the soundness of the 
best aluminium-bronze castings in Series I, the pattern 
was altered, in Series II, to give arms ? in. thick 
radiating from a boss increased to 1} in. thickness. 
A slight improvement in soundness at the ends of the 
arms was obtained. Castings made in Series III, in 
which the arms were } in. thick, were highly defective 
in all alloys. The rapid freezing of the arms restricted 
the flow of feeding liquid to the rim, and the junctions 
of the arms with the rim were highly unsound (see 
Fig. 4, on page 558, in which the voids go completely 
through the arm). In this case the }-in. thick gun- 
metal arm was cast at 1,125 deg. C. and at 570 r.p.m. 

The properties of aluminium bronze and high-tensile 
brass castings, particularly the arm portions, were 
found to improve with increasing speeds of rotation 
up to the maximum employed. Table II shows that 
the improvement in properties obtained by centrifugal 
casting was small for high-tensile brass, but substantial 
in aluminium bronze. 

In the tin-bronze alloys, a continued improvement 
in properties with increasing speed of rotation was not 
generally obtained, particularly in specimens cut from 
the arms of the castings. The gunmetal castings 
poured at 1,070 deg. C. were a slight exception to this 
general statement, in that the strength of the rim 
improved steadily with increasing speed of rotation, 
but the arms showed little variation from the strength 
of static castings. In all parts of the castings, however, 
elongation was improved by increasing the speed of 
rotation. In the case of the leaded gunmetal and phos- 
phor-bronze, taking each casting as a whole, the best 
properties were obtained at moderate speeds of rotation. 
Above 400 r.p.m. the elongation values fell off in spite 
of the slight improvement in density which continued 
to take place. The comparison of average mechanical 
properties from static and centrifugal castings of the 
tin-bronze type is given in Table II and indicates that 
considerable improvement can be obtained under the 
optimum casting conditions. For comparison purposes, 
this table also includes the mechanical properties from 
control test-bars poured from some of the melts. The 
average properties from the centrifugal castings will be 
seen to compare very favourably with the test-bar 
values. 

In view of the effect of wheel design on the soundness 
of the castings obtained, it was thought desirable to 
investigate the effect of centrifugal casting on a very 
simple and easily fed shape. For this purpose four 
bars were moulded radially from a central feeder of 
the size of the standard D.T.D. test-bar head. Each 
of these bars was 4 in. long (the greatest length that 
could be cast in the machine available); two were 
1 in. in diameter, one was 1} in. by § in., and the 
fourth was 1} in. by } in. Owing to the need for 
pouring these centrifugally-cast bars rapidly through a 
central bottom-pouring crucible, the casting tempera- 
ture of the comparison static D.T.D. bar (the first 
poured) was 40 deg. C. higher than the centrifugal bars. 
In the case of the aluminium bronze and high-tensile 
brass it is known that a D.T.D. bar is not completely 
sound, and therefore the shapes selected are not as 
simple as they might appear. In these alloys the 
centrifugally-cast bars bad slightly improved proper- 
ties. If, however, the centrifugal bars are compared 
with the sound wedge blocks used in the main part of 
the investigation, they were seen to have essentially the 
same properties. 

The results for the plain and leaded gunmetals 
indicated a slight superiority for the static bars, par- 
ticularly in elongation values, although the higher 
densities of the centrifugal bars resulted in slightly 
improved proof stresses. In the phosphor-bronze alloy 
the effect of soundness was more marked, the static 
bar having nearly 6 per cent. voids compared with 
about }$ per cent. voids for the centrifugal bars. The 
latter were therefore considerably stronger, but this 
increase in strength was not accompanied by an increase 
in elongation and the reduction in area was slightly 
decreased. The low ductility after centrifugal casting 
is due to changes in metallographic structure and is 
further discussed below. 

The macrostructure of the high-speed centrifugal 
castings in all alloys consisted of columnar crystals 
radiating outwards from the internal surface of the rim 
and flange with equi-axial grains in the remaining major 
part of the castings. Figs. 9 to 12, on page 559, show 
the microstructure, full-size, of the horizontal mid- 
sections of rims. The columnar growth was least 
marked in the high-tensile brass and aluminium bronze 
alloys, but could be intensified by increasing the casting 
temperature. Thus, in aluminium bronze the columnar 
crystals in the rim increased from 3-5 mm. long when 
cast at 1,085 deg. C. to 6-5 mm. at 1,260 deg. C. In 
the high-tensile brass the maximum length of columnar 
crystal growth observed was only 1-5 mm. As pre- 
viously noted in aluminium alloys, the length of 
columnar growth was.roughly proportional to section 
thickness, being considerably less than the above 
figures in the }-in. thick flange of the casting. The 





equi-axial grain structure of the aluminium bronze was 
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not well revealed by etching and measurements were 
not carried out. Measurements of grain-size across 
the thickness of the rim for static and eaaieitiendh cast- 
ings in high-tensile brass, however, were made. In 
the outer zone of the rim a slight reduction in grain-size 
was obtained by centrifugal casting. 

Table III gives detailed measurements of the grain- 
sizes of the gunmetals, showing the length of the columnar 
zone in the rim (C) and the average grain intercept 
in the outer equi-axial zone (E). The results indicate 
an increasing length of columnar crystals with increas- 
ing speed of rotation and a general reduction in the 
equi-axial grain-size of the remainder of the rim. The 
refinement of equi-axial grain-size by centrifugal casting 
was also shown by the 4-in. long test-bars, which, being 
cast radially, did not contain columnar crystals. The 
static bars had a uniform grain-size, but owing to the 
rapid diminution in centrifugal force from the outer 
to the inner end of the radially disposed bars, there was 
considerable increase in grain-size of the centrifugal 
bars towards the inner end. 

The microstructure of the aluminium bronze showed 
the usual « needles and primary-iron constituent in a 
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slight fall of 0-9 ton per square inch ultimate tensile 
strength and 1-6 per cent. elongation is attributed to 
the poorer structure of the finer-grain centrifugal bar. 
The principal interest in the microstructure of the 
centrifugal castings in leaded gunmetal was the radial 
distribution of the lead across the rim thickness. 
Figs. 17 and 19, opposite, indicate that there was very 
little variation in total quantity between the inner and 
outeredges. In the centre, however, the lead distribu- 
tion was not uniform, and Fig. 18 shows a surprisingly 
large quantity of eutectoid in a network formation. 


TABLE III.—GRAIN-SIZE OF GUNMETAL CASTINGS. 





Gunmetal. 





Conditions of Casting. Cast at 1,070 deg. C 


Cast at 1,140 deg. C. 





E.t 


E.t 





Static casting with heads ae 
Static casting without heads .. 
225 r.p.m. 
380 r.p.m. 
560 r.p.m. 
710 r.p.m. 














* Length of columnar zone in mm. 
+ Average intercept of equi-axial exystals in mm. 
t Pouring temperature 1,050 deg 


eutectoid background ; there was negligible difference 
in microstructure between a static casting and the 
columnar or equi-axial zones of a centrifugal casting. 
In the high-tensile brass, the distribution of the iron 
phase in the matrix of uniform £ solid solution was the 
interesting feature in the microstructure. 

Figs. 13 and 14, opposite, show microstructures 
from the centre of the rim of high-speed centrifugal 
gunmetal castings in the 1,070 deg. and 1,140 deg. C. 
series. That shown in Fig. 13 was cast at 710 r.p.m., 
and that in Fig. 14 at 720 r.p.m. Comparison with 
static castings showed that pouring temperature had a 
greater influence on the distribution of the eutectoid 
than centrifugal casting. At the higher casting tem- 
perature (Fig. 14), the dispersed form of the eutectoid 
is due to the larger grain-size promoting the formation 
of eutectoid within the grains ina ‘‘semi-Widmanstatten 
pattern,” there being negligible eutectoid formation at 
the grain boundaries. With the smaller grains obtained 
at the low casting temperature, the eutectoid forms a 
semi-continuous intergranular network of brittle con- 
stituent which would be expected to have an adverse 
effect on mechanical properties. The main difference 
observed between the static and centrifugal micro- 
structures at the low casting temperature was the 
occurrence of intercrystalline fissures in the static 
castings. From these observations, it seems reasonable 
to suppose that the observed grain refinement due to 
centrifugal casting will have an adverse effect on the 
structure and properties of the alloy, but this effect 
may be outweighed by an improvement in soundness. 
In the wheel castings, the latter is certainly the case, 
but in the test-bar experiments, where the static and 
centrifugal test-bars were almost equally sound, the 





Fig. ai on the same page, shows the typical structure 
of a static casting in phosphor-bronze with eutectoid in 
a network ian § and Fig. 16 shows the more dispersed 
structure of the 730 r.p.m. casting. As with the other 
copper-tin alloys, macro grain-size appears to control 
the type of eutectoid formation, small crystals giving 
a network distribution of eutectoid. Micro-examina- 
tion also showed that the centrifugal castings were 
much less prone to the dangerous fissure type of 
porosity. 

In the previous work on aluminium alloys it was 
shown that during solidification, the first formed 
primary crystals could be centrifuged towards or away 
from the axis of rotation, depending on whether they 
were lighter or denser than the residual liquid. The 
degree of chemical segregation caused by such centri- 
fuging depends not only upon the centrifugal force 
(times gravity) acting, and on the relative density of 
liquid and solid, but also on the difference in their 
chemical composition. In alloys where the liquidus- 
solidus range is small, quite large density differences 
between liquid and solid will cause little variation in 
composition. 

In an aluminium bronze containing 5 per cent. iron 
there is a primary precipitation of an iron-rich solid 
solution of density 7-0 grammes per cubic centimetre. 
This precipitate will have an opportunity to migrate 
towards the outer parts of the casting as it forms at a 
temperature about 30 deg. C. above the alloy liquidus 
in liquid of density about 6-8 grammes per cubic 
centimetre. Inthe high-tensile brass alloy, the primary 
iron constituent has a density of 7-6 grammes per cubic 
centimetre on the basis of an estimated composition of 
95 per cent. iron and 5 per cent. copper, while the 
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density of a liquid binary alloy of 45 per cent. zinc is 
7-42 grammes per cubic centimetre. The complex 


‘alloy should be about this value, as it contains less zinc 


but some aluminium. A slight centrifuging effect was 
therefore expected. 

In the gunmetal and phosphor-bronze alloys usedin 
the present work, the first formed « solid solution will 
have a density 0-35 to 0-38 gramme per cubic centi- 
metre greater than the liquid, and the differences in 
composition will be comparatively large. In these 
alloys, however, a further feature affects the degree of 
chemical segregation. Inverse segregation of tin is 
common in static castings and is generally agreed to 
occur by interdendritic flow of the last liquid to solidify, 
which is naturally rich in tin. Centrifugal force might 
be expected to assist such a flow of tin-rich liquid 
towards the outer surfaces of the casting, and it is 
therefore possible to visualise enrichment of the outer 
zones of a centrifugal casting in copper during the early 
part of freezing. and near the end of solidification, an 
enrichment of the same zones intin. This might result 
in analytical samples showing negligible variation in 
composition even though segregation had occurred. 
An additional factor to be considered is that the centre 
of static cast sections, which are usually deficient in 
tin, also contain the majority of the unsoundness. In 
centrifugal castings this unsoundness will be diminished 
by the feeding of tin-rich liquid and this should also 
have the effect of reducing the composition gradients. 

The gunmetal, phosphor-bronze, and leaded gun- 
metals are closely related alloys, having a fairly wide 
freezing range, and are generally considered to be good 
casting alloys. The addition of lead to gunmetal has 
usually been made to improve pressure tightness, but 
Baker, Child and Glaisher* state that, although leaded 
gunmetal is intrinsically weaker than the 88: 10:2 
alloy, imperfectly fed castings may have a greater 
strength in the leaded alloy. The tin bronzes, as cast 
normally, have a considerable amount of uniformly 
dispersed porosity which does not seriously affect the 
mechanical properties. By casting centrifugally, it has 
been shown that e and gas porosity in these 
alloys can be virtually eliminated, provided that 
attempts are not made to feed thick sections through 
thin ones. It is only in the 88: 10: 2 gunmetal, how- 
ever, that centrifugal casting results in a continua 
improvement in mechanical properties with increasing 
speed of rotation up to the maximum employed. In 
leaded gunmetal an increase in strength was obtained 
but a decrease in elongation occurs, and a compara- 
tively low speed of rotation (230 r.p.m.) gave the 
optimum properties. In phosphor-bronze, a low or 
moderate speed of rotation (380 r.p.m.) gave the best 
combination of properties, greater speeds of rotation 
again causing a drop in elongation. 

It is considered that this behaviour will also be found 
in similar alloys of slightly different composition (such 
as 10 per cent. tin bronze, 85 : 5: 5 : 5 alloy, etc.), since 
the proposed explanation of the’ effect is one of the 
influence of centrifuging on soundness and structure. 
It is clear that an increase in soundness will result in 
— properties, other factors being equal. In 
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Fic. 5. ALuminrom Bronze, 
630 R.P.M., 1,130 pxa. C. 


Fic. 6. Atummnrom Bronze, 
780 R.P.M., 1,120 pza. C. 


Fic. 7. Hiau-Tensiie Brass, 
Static, 940 psa. C 


COPPER-ALLOY WHEELS. 





Fic. 8. Hicu-TEensiLe Brass, 
600 R.P.M., 960 DEG. C. 





Fic. 9. GunmetaL, STATIC, Fig. 10. 


1,145 pre. C. 


Sratic, 1,050 pra. C. 


LEADED GUNMETAL, Fig. 11. 


LEADED GUNMETAL, 
540 R.p.M., 1,050 pra. C. 


Fic. 12. PxospHor-BRonzeE, 
730 R.P.M., 1,080 pra. C. 









































Fig. 13. Gunmeraz, 710 &.P.M., 
1,075 pra. C. x 50. 


Fig. 14. GunmetaL, 720 B.P.M., 
1,135 pee. C. x 50. 


Sratio, 1,040 pre. C. 
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Fig. 17. 
Inner ZONE. X 50. 


centrifugal casting of duplex copper-tin alloys, however, 
other detrimental factors arise. The grain refinement 
of centrifugal casting promotes a network formation 
of eutectoid having low ductility and the improved 
feeding may contribute to this trouble by replacing 
the voids with brittle eutectoid. 

Annealing had the effect of slightly lowering the 
density of all three alloys. The samples for annealing 
had density measurements taken before and after 
annealing, and the decrease observed was 0-0 gramme 
to 0-04 gramme per cubic centimetre for gunmetal, 
0-0 gramme to 0-04 gramme per cubic centimetre 
for leaded gunmetal, and 0-03 gramme to 0-05 
gramme per cubic centimetre for phosphor-bronze, ex- 
cept one sample, which showed a drop of 0-14 gramme 


LeaDED GuNMETAL, Fic. 18. LkeapEpD GUNMETAL, 
CENTRAL ZONE. xX 50. 





Fie. 19. Leapsep GunNMrtaL, 
OvuTER ZONE. X 50. 


per cubic centimetre. This large drop was real and 
not an experimental error, since the density of the tensile 
blank when machined to } in. diameter was 0-16 
gramme per cubic centimetre lower than the corre- 
sponding blank tested as cast. Pell-Walpole ascribes 
such decreases in density to further evolution or expan- 
sion of hydrogen, or to completion of the reaction 
H, + MO—— H,0 + M. 

Considering the mechanical properties of annealed 
gunmetal, the static castings showed least improvement 
on annealing, whether they were sound or not. The 
centrifugal castings showed. considerable improvement, 
greatest at the low casting temperature, and the abso- 
lute values of tensile strength and elongation decreased 
in precisely the same order asthe density. In particular | 


Fie. 15. PHospHor-BRoNnzE, 


Fic. 16. PxHospHor-Bronzez, 


x 50. 730 2.P.mM., 1,050 pa. C. x 50. 


after annealing, the wheel cast at 1,075 deg. C. was 
superior to that cast at 1,135 deg. C., although, in the 
as-cast condition, it was inferior by 3-0 tons per square 
inch ultimate tensile strength and 11-1 per cent. 
elongation, in spite of being 0-4 per cent. denser. The 
increase of 8 tons per square inch and 40 per cent. 
elongation obtained in one instance may make it worth 
while annealing centrifugal gunmetal castings for heavy 
duty, although the variation of proof stress would 
require investigation. 

The phosphor-bronze castings, containing more 
eutectoid than the gunmetal, gave even greater in- 
creases in properties on annealing, except for the one 
sample suffering a large decrease in density which, 
after fracturing, had circumferential cracks all along 
the gauge length. It is considered that this was evi- 
dence of serious interdendritic fissures before annealing. 
Again, in this alloy the properties of the centrifugal 
castings were so much improved by annealing that it 
might prove worth the time and expense involved in 
industrial practice. After annealing, the leaded gun- 
metal showed some improvement in elongation, but 
little change in strength. The sounder centrifugal 
castings, however, still showed a steady decrease in 
elongation with increasing of rotation and in 
addition there was a slight decrease in strength. The 
factors of soundness and eutectoid distribution are, 
however, not the only ones in this case. The most 
obvious further factor is the distribution of lead, 
which, as shown in Fig. 18, on this page, may be 
detrimental in the centre of high-speed centrifugal | 
castings and is not influenced by annealing. 

In this work, no account has been taken of the 
economic advantages of centrifugal casting and the 
greater uniformity of the product, which together 
might be sufficient to recommend the process even in 
the absence of significant improvements in the pro- 
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ELECTRICAL APPARATUS. 


Fence Electrifier. Venner Time Switches, 
Limited, of New Malden, and W. F. Horgan, of New 
Malden. (3 Figs.) September 29, 1944.—The-invention 
provides intermittent and timed impulses of high-tension 
current from a low-tension battery. The voltage of the 
low-tension current is stepped up by atransformer. The 
intermittent current required is obtained by the use of 
a make-and-break switch connected in the transformer 
circuit. The instrument has a metal casing with an 
opening front, within which is secured a removable metal 
base 3 carrying the transformer 4 and other parts. The 
transformer windings are totally embedded in paraffin 
wax, with only the low-tension leads 4b, and the high- 


x 


person may, at any time within two months from the 
advertisement 0; 


585,617. 
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tension tags 4d, protruding from the insulating covering. 
Above the transformer 4 is the make-and-break switch 
which embodies an electromagnet and armature 8. 
L-shaped end pieces secure the switch to the base 3. 
Between the end pieces the core carrying the coil 10 of 
the electromagnet is rigidly fixed. The armature 8 
consists of a plate spanning the end pieces above the 
coil 10 of the electromagnet and pivoted at one end in a 
pair of lugs. The armature is insulated from and 
supports a metal strip 12 carrying, beyond the free end 
of the armature, an electric contact 13 in the circuit 
of the coil 10 of the electromagnet and the primary 
winding of the transformer 4. The movement of the 
armature is limited by a leaf spring on its upper side 
engaging a stop on one end piece. Upward movement 
takes place against the action of a fine spring 16 





between the armature and a projection on the base 3. 
At one side of the switch is a pivoted spring-biased mass 
18 which is oscillated by the armature to close the make- 
and-break switch. The mass carries a contact 19 which 
completes the circuit through the contact 13. (Accepted 
February 13, 1947.) 


INTERNAL-COMBUSTION ENGINES. 


No. 584,783. Opposed- Piston Engine. The Brush 
Electrical Engineering Company, Limited, of Lough- 
borough, and C. B. M. Dale, of Loughborough. (3 Figs.) 
| July 14, 1945.—In engines of the two-stroke opposed- 
piston type, the piston controlling the exhaust ports is 
given a lead over that controlling the air-inlet ports. 
This has the disadvantage that, when the engine is 
reversed, incorrect phasing or timing results. The inven- 
tion is a reversible two-stroke engine of the opposed-piston 
type which avoids this difficulty. The engine has six 
open-ended cylinders 1, each containing two opposcd 
pistons, which, during their reciprocation towards and 
away from one another, cover and uncover rings of 











exhaust and inlet ports 4, 5. The opposed pistons are 
connected by connecting rods to the crankshafts, which 
are connected together and to an output shaft 8 by a 
train of helical gearing. This gearing consists of gears 
9, 10, on the crankshafts, a gear on the power shaft 8, 
with which the gear 10 meshes, and an idler 12 interposed 
between the crankshaft gear 9 and the gear on the 
output shaft. The crankshaft gear 9 is splined to the 
crankshaft 6, and can be moved axially by the lever 14. 
This axial movement causes the crankshaft 6 to be 
retarded or advanced in relation to the crankshaft 7. 
The correct lead of exhaust over inlet can be secured for 
both directions of engine rotation. The face width of 
the gear 9 is greater than that of the other gears in the 
train. (Accepted January 22, 1947.) 


RAILWAYS AND TRAMWAYS. 


584,858. Wagon Underframe. O. V. Bulleid, of Dork- 
ing, and L. Lynes, of London. (4 Figs.) July 17, 1944.— 
The object of the invention is to provide a light and rigid 
underframe for wagons and carriages. As at present 
constructed, underframes generally consist of straight 
rolled-steel side pieces of heavy section connected by 
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ut 
(584,388) 
robust cross pieces at various angles. “These frames, 
primarily designed for carrying the load, are also sub- 
jected to severe buffing and draught forces applied in 
various directions and sometimes such frames suffer severe 
deformation in service. In the present construction, the 








frame consists of two outside longitudinals d having 
shallow V-forme'ion and two interior longitudinais ¢ ot 
similar form but arranged in the reverse Manner. The 
central portions of the inner and outer longitudinals apg 
welded together at f. The two side structures so forme 
are spaced by the cross pieces g, h, h, which are attacheg 
to, theilengitudinals d and:e.and considerably strengthen 
the: e structure without affecting the pliancy of the 

i horizontal plane. The construction is caley. 
latei'th reduce maintenance costs, owing to the increaseq 
resistance of the frame to distortion. When the wagon 
frame is subjected to buffing forces, the outer longitudinalg 
d are pressed inwards and supported in the main by the ° 
cross-piece g. This construction enables sections lighter 
than usual to meet the buffing or draught forces. thug 
reducing the deadweight to be hauled. ( Accepted 
January 24, 1947.) 


MISCELLANEOUS. 


584,539. Rotary Drying Machine. Isaac Braithwaite 
and Son, Engineers, Limited, of Kendal, and W. Banks- 
of Kendal. (4 Figs.) November 4, 1944.—The inven. 
tion is a rotary drying machine used in laundries and dry- 
cleaning establishments, of the end-loading type, in 
which a rotary cylinder is supported on and rotated by 
a single trunnion. The hot air is introduced into the 
casing through a hollow trunnion. The cylinder hag 
two walls at its rear end, the outer wall A, being flared 
outwards to form an annular duct. The cylinder ig 
carried on a hollow trunnion B rotating in bearings in the 
supporting frame. Radial ducts between the walls 
communicate with perforated longitudinal lifters between 
the rear and front end of the cylinder. One duct com- 
municates with the annular duct and the other ducts 
communicate with the interior of the hollow trunnion B, 
Air from the atmosphere enters a heating battery F, 


(s#4,839) 


then passes through the annular duct between the walls, 
to one lifter and to the interior of the cylinder A, from 
which it is extracted through the lower lifters between 
the walls through the hollow trunnion B and ducting G 
by afan E. An air seal between the end of the annular 
duct and the heating battery F prevents the escape of 
air as the cylinder rotates, and a further air seal is 
mounted between the end of the hollow trunnion B and 
the ducting G. The ducting G has a lint collecting bag 
carried on a frame held in position between a flange and 
@ spring-loaded lid g* hinged to the frame to allow 
quick remova)] of the bag and frame for cleaning and 
replacement. The cylinder is driven through a V 
belt and spur gearing by an electric motor, which also 
drives the fan E through a V belt. The periphery and 
front end of the cylinder A and the wall of the trunnion B 
are lagged with heat-insulating material. A guard H 
is mounted on the framing round the cylinder A. 
Access to the cylinder is obtained through a hinged 
loading door which can be clamped in its closed 
position to form an airtight seal. (Accepted January 16, 
1947.) 


END OF THE ONE HUNDRED AND SIXTY-THIRD VOLUME. 
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This is but one of our range of 
Double and Single Helical Gear 
Units ; Standardised to meet the 
need for high efficiency combined 
| with strength and endurability. 













You can with confidence incorporate 
any of our Gear Units in your 
replanning programme. 






We shall be pleased to send further 
particulars to business addresses 
on request. 
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